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PREFATOEY ESSAY 


THE INFLUENCE OF MODERN RESEARCH ON THE SCOPE 

OF WORLD-HISTORY. 

By Henry Smith WilliamSi B.Sc. 

W HEN Queen Victoria came to the throne, the year 4004 B.c. was accepted, in all sobriety, as the 
date of the creation of the world. Perhaps no single statement could more vividly emphasize 
the change in the point of view from which scholars regard the chronology of ancient history than the 
citation of this indisputable fact. To-day, though Bibles are still printed with the year 4004 b.c, in the 
margin of the first chapter of Genesis, no scholar would pretend to regard this reference seriously. On 
the contrary, the scholarship of to-day regards the fifth millennium b.c. as well within the historical period 
for such nations as the Egyptians and the Babylonians. It has come to be fully accepted, that when we 
use such a phrase as “ the age of the world ” we are dealing with a period that must be measured not in 
thousands but in millions of years ; and that to the age of man must be allotted a period some hundreds 
of times as great as the five thousand and odd years allowed by the old chronologists. This changed 
point of view, needless to say, has not been reached without ardent and even bitter controversy. Yet the 
transformation is unequivocal ; and the revised conception no longer seems to connote the theological 
implications that wei'e at first ascribed to it. It has now become obvious that the data afforded by the 
Hebrew writings should never have been regarded as sufficiently accurate for the purpose of exact 
historical computations ; that, in short, no historian working along modern scientific lines could well have 
made the mistake of supposing that the genealogical lists of the Pentateuch afforded an adequate chrono- 
logy of world-history. But it should not be forgotten that to many generations of close scholarship 
these genealogical lists seemed to convey such knowledge in the most precise terms, and that at so recent . 
a date as, for example, the year in which Queen Victoria came to the throne, it was nothing less than a 
rank heresy to question the historical accuracy and finality of chronologies which had no other source or 
foundation. 

This changed point of view regarding the chronology of history may without hesitation be ascribed 
to the influence of evidence obtained in a single field of inquiry, the field, namely, of Archaeology. No 
doubt the evidence as to the age of the earth and as to the antiquity of man was gathered by a class of 
workers not formally included in the ranks of the archaeologist: workers commonly spoken of. as palaeon- 
tologists, anthropologists, ethnologists, and the like. But the distinction scarcely covers a real difference. 
The scope of the archaeologist’s studies must include every department of the ancient history of man as 
preserved in antiquities of whatever character, be they tumuli along the Baltic, fossil skulls and graven 

vii 
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bones from the caves of Trance, the flint implements, pottery, and mummies of Egypt, tablets and bas^ 
reliefs from Mesopotamia, coins and sculptures of Greece and Eome, or inscriptions, waxen tablets, parch- 
ment rolls, and papyri of a relatively late period of classical antiquity. 

If at one time the monuments of Greece and Eome claimed the almost undisputed attention of tlie 
archaeologist, that time has long since passed. Eor the most important historical records tlmt Irave conic 
to us in recent decades we have to thank the Orientalist, though the classical exploioi has boon by no 
means idle. It is the purpose of the present essay to point out in general terms the inqioit of tlio 
message of archeological discovery in the Victorian Era in its bearings upon the great ]>rol)l(nus of workl- 
history. Perhaps this purpose may be best attained if we take up these problems one attor jinotluo', o.oii- 
trasting in each case the old point of view with the new, and briefly outlining the evidence on whioE the 
present decision rests. This, of course, is not the place for details as to the aroha'ologic'al disoovcrios 
involved. Here we have to do with only such discoveries as have led to broad historical genera, li^^ations 
regarding such subjects as the Antiquity of Man, the Antiquity of Culture, the Chronology of Amaent 
History, the Status of Bible History, the Credibility of Early Classical History, tlie Origin and Develop- 
ment of the Art of Writing, and the Evolution of the Pine Arts. 


The Antiquity of Man ^ the Antiquity of Civilization^ and the Chronology of Ancimt Ilidory. 

With regard to the changed conception as to the age of the earth, it is necessary to r(H‘,a,ll that tliis 
came about through the efforts of the palaeontologists and geologists, with only indirect or ituldtminl aid 
from the archaeologists. The reform movement began actively with James Hutton in the la.t(a’ yi'.aa’S of 
the 18th century, and was forwarded by the studies of William Smith in England a,ud of (bivit'.r in, 
France; but the really efficient champion of the conception that the earth is very old was Sir (,Jharlt3H 
Lyell, who published the 'first edition of his epoch-making Principles of Geology only a f(nv yen,rH beJbrc 
Queen Victoria came to the throne. LyeE demonstrated to the satisfaction, or — perhaps it should rat-he.r 
be said — to the dissatisfaction, of his contemporaries that the story of the geological a,g('.H a-s retM)r(l(al in 
the strata of the earth becomes intelligible only when vast stretches of time are ■|)r(*snj)pos(‘(l. ( )f c.ourso 

the demonstration was not accepted at once. On the contrary, the chaminons of the tra,(lition that the 
earth was less than six thousand years old held their ground most tenaciously, a,nd the (sarli(?r years of 
the Victorian Era were years of bitter controversy. The result of the contest was iu*.ver in doubt, howi^vta’, 
for the geological evidence, once it had been gathered, was unequivocal; and by about tlui middles of the 
century it was pretty generally admitted that the age of the earth must bo uieasiu'cal l)y an ntt»(n'ly 
different standard from that hitherto in vogue. This concession, however, by no moans implied a like 
change of view regarding the age of man. A fresh volume of evidence required to be gaTheriMl, and a now 
controversy to be waged, before the old data for the creation of man could be al)aml()ne(L l.yell again 
was m the forefront of the progressive movement, and his work on The AntiqwUy of Man, ijublislu^d in 
1863, gave currency for the first time to the new opinions. The evidence u})on which these opiniouB 
were based had been gathered by such anthropologists as Schmerling, Boucher do Eortlum, and oUnm, and 
It had to do chiefly with the finding of implements of human construction associated with tlio remaiim of 
extmet animals in the beds of caves, and with the recovery of similar antiquities from alluvial deposits 
the great age of which was demonstrated by their depth. Every item of the ovideiK^-e was naturally 
subjected to the closest scrutiny, but at last the conservatives were forced reluctantly to confoBS tliom- 
selves beatem Their traditional arguments were powerless before the array of data marslialled by the 
prehistoric archeology. Looking back even at the short remove of a single g(‘nerai;ion, 
j, . , ^ appreciate how revolutionary was the conception of the antiquity of man tlms incailcatcri 

fh J ^ h'aditional attitude of scholarship towards the history of our race. It disturl)ed 

ae most chenshed^^^^^^^^^ and the most sacred themes. It seemed to threaten the very foundations of 

as TnV 1 r ! ^ of feck Here, 

as so often elsewhere, the heresy of an elder day has come to seem almost an axiomatic truth. 
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This is not the place to suggest, even in the roughest outline, the social, ethical, and religious impli- 
es, tions that were hound inseparably with the revolutionary conception as to man's creation. It may not 
be amiss to add, however, that in establishing the broad fact of man's antiquity, prehistoric archaeology as 
yet falls short of the power to estimate, even roughly, in terms of years the periods with which it deals ; 
and history, in the narrower sense, can hardly be said to exist without chronology. On the other hand, 
some of the most remarkable advances for which the historian must thank the archseologist have to do 
with the chronology of the early periods of Oriental history. Indeed, the greatest feat of the archgeologist 
has been tlic o]icning up to our observation, and the bringing within the scope of the historian, of long 
periods which, without his aid, must still have belonged to the vague realms of the prehistoric. 

If we go back in imagination to the beginning of the Victorian Era and ask what was then known 
of the liistory of Ancient Egypt, Mesopotamia, and Asia Minor, we find ourselves confronted with a 
startling j)aucity of knowledge. The key to the mysteries of Egyptian history had indeed been found, 
thanks to the recent efforts of Thomas Young and Ghampollion, but the deciphering of inscriptions had 
not yet ])r()grcssGd far enough to give more than a vague inkling of what was to follow. It remained, 
then, virtually true, as it had been for two thousand years, that for all that we could learn of the history 
of tlic (31d Orient in pre-classical days, we must go solely to the pages of the Bible and to a few classical 
authors, notably Herodotus and Diodorus. A comparatively few pages summed up, in language often 
vague and mystical, all that the modern world had been permitted to remember of the history of the 
greatest na-tions of antiquity. To these nations the classical writers had ascribed a traditional importance, 
the glamour of wdiich still lighted their names, albeit revealing them in the vague twilight of tradition 
rather than in the clear light of history. It would have been a bold, not to say a reckless, dreamer who 
dared predict that any future researches could restore to us the lost knowledge that had been forgotten 
for more than twi millenniums. Yet the Victorian Era was scarcely ushered in before the work of 
rehabilitation began, which was to lead to the most astounding discoveries and to an altogether unpre- 
(ledented cjxtension of historical knowledge. Early in the 'forties the Frenchman Botta, quickly followed 
by Sir I hairy Layard, began making excavations on the site of ancient Nineveh, the name and fame of 
whi(*.h wi‘.r(‘, a tradition having scarcely more than mythical status. The spade of the discoverer soon 
showetl that; all the fabled glories of the ancient Assyrian capital were founded on reahties, and evidence 
was afforded of a state of civilization and culture such as few men supposed to have existed on the earth 
l»efore the Goldooi Age of (iroece. Not merely were artistic sculptures and bas-reliefs found that demon- 
strated a, liigh dovelo])ment of artistic genius, but great libraries were soon revealed, — books consisting of 
bric.ks of vaibyus siziis, or of cylinders of the same material, inscribed while in the state of clay with 
curious c'baxacitcrs, whicih became indelible when baking transformed the clay into brick. No one was able 
to guess, even in the vaguest way, the exact interpretation of these odd characters ; but, on the other 
hand, no one cjould doubt that they constituted a system of writing, and that the piles of inscribed tablets 
were veritable l)Ooks. There were numerous sceptics, however, who did not hesitate to assert that the 
import of the message so obviously locked in these curious inscriptions must for ever remain an absolute 
mysfory* Here, it was said, were inscriptions written in an unknown character and in a language that for at 
least two t}K)USiin(l years had been absolutely forgotten. In such circumstances nothing less than a miracle 
could enable human ingenuity to fathom the secret. Yet the feat pronounced impossible by mid-century 
scepticism was accomplished by contemporary scholarship, amidst the clamour of opposition and increduhty. 
Its success contains at once a warning to those doubters who are always crying out that we have reached 
the limitations of knowledge, and an encouragement and stimulus to would-be explorers of new intellectual 
realms. 

In a few words the manner of the discoveiy was this. It appears at a glance that the Assyrian 
written character consists of groups of horizontal, vertical, or oblique strokes. The characters thus com- 
posed, though so simple as to their basal unit, are appallingly complex in their elaboration. The Assyrians, 

with all their culture, never attained the stage of analysis which demonstrates that only a few fundamental 
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sounds are involved in human speech, and hence that it is possible to express all the niceties of utterance 
%Tith an alnhal.et of httle more than a score of letters. Halting just short of this analysis, the Assyrian 
ascribed syllabic values to the characters of his script, and hence, instead of finding twenty odd characters 
sufficient, he required about five hundred. There was a further comphcation in that each one of these 
characters had at least two different phonetic values; and there were other intricacies of usage which, 
had they been foreknown by inquh'ers in the middle of the 19th century, might well have made the 
problem of decipherment seem an utterly hopeless one. 

Fortunately it chanced that another people, the Persians, had adopted the Assyrian wedge-shaped 
stroke as the foundation of a written character, but, making that analysis of which the Assyrians had 
fallen short, had borrowed only so many characters as were necessary to represent the alphabetical sounds. 
This made the problem of deciphering Persian inscriptions a relatively easy one. In point of fact this 
problem had been partially solved in the early days of the 19th century, thanks to the sagacious guesses 
of the German philologist Grotefend. Working with some inscriptions from Persepolis which were found 
to contain references to Darius and Xerxes, Grotefend had estabhshed the phonetic values of certain of 
the Persian characters, and his successors were perfecting the discovery just about the time when the now 
Assjuian finds were made. It chanced that there existed on the polished surface of a cliff at Behistun in 
Western Persia a tri-hngual inscription which, according to Diodorus, had been made by Queen Semiraiuis 
of KTinev^eh, but which, as is now known, was really the work of King Darius. One of the languages 
of this inscription was Persian ; another, as it now appeared, was Assyrian, the language of the newly 
discovered books from the libraries of Nineveh. There was reason to suppose that the inscriptions were 
identical in meaning ; and fortunately it proved, when the inscriptions were made accessible to investigation 
through the efforts of Sir Henry Rawlinson, that the Persian inscription contained a large number of 
proper names. It was well known that proper names are usually transcribed from one language into 
another with a tolerably close retention of their original sounds. For example, the Greek names Ftolemaios 
and KUajpatra became a part of the Egyptian language and appeared regularly in Egyptian inscriptions 
after Alexander's general became King of Egypt. Similarly, the Greek names Kyros, Darios, and Xerxes 
were as close an imitation as practicable of the native names of these Persian monarchs. Assuming, 
then, that the proper names found in the Persian portion of the Behistun inscription occurred also in tJie 
Assyrian portion, retaining virtually the same sound in each, a clue to the phonetic values of a large 
number of the Assyrian characters was obviously at hand. Phonetic values known, Assyrian was found 
to be a Semitic language cognate to Hebrew. 

These clues were followed up by a considerable number of investigators, with Sir Henry Eawlinson in 
the van. Thanks to their efforts, the new science of Assyriology came into being, and before long tho 
message of the Assyrian books had ceased to he an enigma. Of course this work was not accomplished 
in a day or in a year, but, considering the difficulties to he overcome, it was carried forward with 
marvellous expedition. In 1857 the new scholarship was put to a famous test, in which the challenge 
thrown down by Sir George Cornewall Lewis and Ernest Henan was met by Eawlinson, Hincks, Op])eit, 
and F ox Talbot in a conclusive manner. The sceptics had declared that the new science of Assyriology 
was itself a myth : that the investigators, self-deceived, had in reality only invented a language, and read 
into the Assyrian inscriptions something utterly alien to the minds of the Assyrians themselves. But 
when a committee of the Eoyal Asiatic ■ Society, with George Grote at its head, decided that tho 
translations of an Assyrian text made independently by the scholars just named were at once perfectly 
intelligible and closely in accord with one another, scepticism was silenced, and the new science was 
admitted to have made good its claims. 

, N"aturally the early investigators did not fathom all the niceties of the language, and the work of 
grammatical investigation has gone on continuously under the auspices of a constantly growing band of 
workers. Doubtless much stfil remains to be done ; but the essential thing, from the present standpoint, is 
that a sufficient knowledge of the Assyrian language has been acquired to ensure trustworthy translations of 
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the cuneiform texts. Meanwhile, the material found by Botta and Layard, and other successors, in the ruins 
of Nineveh has been constantly augmented through the efforts of companies of other investigators, and 
not merely Assyrian, but much earher Babylonian and Chaldaean texts in the greatest profusion have been 
brought to the various museums of Europe and America. The study of these different inscriptions has 
utterly revolutionized our knowledge of Oriental history. Many of the documents are strictly historical 
in their character, giving full and accurate contemporary accounts of events that occurred some thousands 
of years ago. Exact dates are fixed for long series of events that previously were cj_uite unknown. 
Monarchs whose very names had been forgotten are restored to history, and the records of their deeds 
inscribed under their very eyes are before us, — contemporary documents such as neither Greece 
nor Eome could boast, nor any other nation, with the single exception of Egypt, until strictly modern 
times. 

There are, no doubt, gaps in the record ; there are long periods for which the chronology is still 
uncertain. Naturally there is an increasing vagueness as one recedes fuibher into the past, and for the 
earher history of Chaldssa there is great uncertainty. Nevertheless, the Assyriologist speaks with a good 
deal of confidence of dates as remote as 3800 B.C., the time ascribed to King Sargon, who was once 
regarded as a mythical person, but is now known to have been an actual monarch. Indeed, there- 
are tablets in the British Museum labelled 4500 b.c. ; and later researches, particularly those of the 
expedition of the University of Pennsylvania at Nippur, have brought us evidence which, 
interpreted with the aid of estimates as to the average rate of accumulation of dust deposits, leads 
to the inference that a high state of civilization had been attained in Mesopotamia at least 9000 
years ago. 

While the Assyriologists have been making these astonishing revelations, the Egyptologists have not 
been behmdhand. Such scholars as Lepsius, Brugsch, de Eouge, Lenormant, Birch, Mariette, Maspero, 
and Erman have perfected the studies of Young and ChampoUion ; while at the same time these and a 
considerable company of other explorers, most notable of whom are Gardner Wilkinson and Professor 
Flinders Petrie, have brought to light a vast accumulation of new material, much of which has the 
highest importance from the standpoint of the historian. Lists of kings found on the temple wall at 
Abydos, in the fragments of the Turin papyrus and elsewhere, have cleared up many doubtful points 
in the hsts of Manetho, and at the same time, as Professor Petrie has pointed out, have proved to us 
how true a historian that much-discussed writer was. Manetho, it will be recalled, was the Egyptian 
who wrote the history of Egypt in Greek in the time of the Ptolemies. His work in the original 
unfortunately perished, and all that we know of it we learn through excerpts made by a few later 
classical writers. These fragments have until recently, however, given us our only clue to the earlier 
periods of Egyptian history. Until corroboration was found in the Egyptian inscriptions themselves, not 
only were MancLtho’s lists in doubt, but scepticism had been carried to the point of denying that Manetho 
himself had ever existed. This is only one of many cases where the investigations of the archaeologist 
have proved not iconoclastic but reconstructive, tending to restore confidence in classical traditions which 
the scientific historians of the age of Niebuhr and George OornewaU Lewis regarded with scepticism. 

As to the exact dates of early Egyptian history there is rather more of vagueness than for the 
corresponding periods of Mesopotamia. Indeed, approximate accuracy is not attained until we are within 
sixteen, hundred years of our own era ; but the sequence of events of a period preceding this by two 
thousand years is well established, and the recent discoveries of Professor Petrie carry back the record 
to a period which cannot well be less than five thousand, perhaps not less than six thousand years B.C. 
Both from Egypt and Mesopotamia, then, the records of the archaeologist have brought us evidence of 
the existence of a highly developed civilization for a period exceeding by hundreds, perhaps by thousands, 
of years the term which had hitherto been considered the fuU period of man's existence. 

We may note at once how these new figures disturb the historical balance. If our forerunners of 
eight or nine thousand years ago were in a noonday glare of civilization, where shall we look for the 



PEEFATOKY ESSAY 


XH 

mucli-talked-of “ dawnings of history ” ? By this new standard the Eomans seem our contemporaries in 
latter-day ei\iiization ; the “ Golden Age ” of Greece is but of yesterday ; the pyramid-builders are only 
relatively remote. The men who built the temple of Bel at Nippur, in the year (say) 5000 b.c., must 
have felt themselves at a pinnacle of civilization and culture. As Professor Mahaffy has suggested, the 
era of the PjTamids may have been the veritable autumn of civilization. Where, then, must we look 
for its springtime ? The answer to that -question must come, if it come at all, from what we now speak 
of as prehistoric archteology ; the monuments from Memphis and Nippur and Nineveh, covering a mere 
ten thousand years or so, are records of recent history. 

Archceology and Bible History. 

The efforts of the students of Oriental archaeology have been constantly stimulated by the fact that 
their studies brought them more or less within the field of Bible history. A fair proportion of the workers 
who have delved so enthusiastically in the fields of Egyptian and Assyrian exploration would never have 
taken up the work at all but for the hope that their investigations might substantiate the Hebrew 
records. For a long time this hope proved illusory, and in the case of Egyptian archaeology the results 
have proved disappointing even up to the very present. Considering the important part played by the 
Egyptian sojourn of the Hebrews, as narrated in the Scriptures, it was certainly not an over-enthusiastic 
prediction that the Egyptian monuments when fully investigated would divulge important references to 
Joseph, to Moses, and to the all-important incidents of the Exodus; but half a century of 
expectant attention in this direction has led only to disappointment. It would be rash, considering the 
bmied treasures that may yet await the future explorer, to assert that such records as those in question 
can never come to light. But, considering the fulness of the contemporary Egyptian records of the 
XIXth dynasty that are already known, it becomes increasingly doubtful whether the Hebrews in Egypt 
played so important a part in history, when viewed from the Egyptian standpoint, as their own records 
had seemed to imply. As the forgotten history of Oriental antiquity has been restored to us, it has come 
to be understood that, politically speaking, the Hebrews were a relatively insignificant people, whose chief 
importance from the standpoint of material history was derived from the geographical accident that 
made them a sort of^ buffer between the greater nations about them. Only once, and for a brief period, 
m the reigns of David and Solomon did the Hebrews rise to anything like an equal plane of ])olitical 
importance with their immediate neighbours. What gave them a seeming importance in the eyes of 
posterity was the fact that the true history of the Egyptians, Mesopotamians, Arabians, and Hittites had 
een well-mgh forgottea The various hteratures of these nations were locked from view for more than 
. two thousand years, wMle the literature of Israel had not merely been preserved, but had come to l.e 
lyrded as inspired and sacred among aU the cultured nations of the Western world Now that the lost 
hteratures have been restored to us, the status of the Hebrew writings could not fail to be disturbed, 
heir very isolation had m some measure accounted for their seeming importance. 

nreserwi ^ Perspective is based upon comparison, and where only a single account has been 

preserved any event or of any period of history, it is extremely difficult to judge that account witli 
ffisw accuracy. An illustration of this truth is furnished in profane history by the acc unr wl 
Thucydides has gi^^^ P-d in question Thucydidtt 

tnbute almost unqualified praise that successive generations of scholars have paid to Thucydides must 
bJ JT'f ’”^“1 War had 
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Not many years ago it would have been accounted a heresy to suggest that the historical books of 
the Old Testament had conveyed to our minds estimates of Oriental history that suffered from this same 
defect ; but to-day no one who is competent to speak with authority pretends to doubt that such is 
really the fact. Even conservative students of the Bible urge that its historical passages must be viewed 
precisely in the light of any other historical writings of antiquity ; and the fact that the oldest Hebrew 
manuscript dates only from the 8th century An., and therefore of necessity brings to us the message of 
antiquity through the fallible medium of many generations of copyists, is far more clearly kept in mind 
than it formerly was. Every belief of mankind is in the last analysis amenable to reason, and finds its 
origin in evidence that can appeal to the arbitrament of common sense. This evidence may in certain 
cases consist chiefly of the fact that generations of our predecessors have taken a certain view regarding a 
certain question ; indeed most of our cherished beliefs have this foundation. But when such is the case, 
mankind has never failed in the long-run to vindicate its claim to rationality by showing a readiness to 
give up the old belief whenever tangible evidence of its fallaciousness was forthcoming. The case of the 
historical books of the Old Testament furnishes no exception. These had been sacred to almost a hundred 
generations of men, and it was difficult for the eye of faith to see them as other than absolutely infalhble 
documents. Yet the very eagerness with which the champions of the Hebrew records searched for 
archeological proofs of their validity, was a tacit confession that even the most unwavering faith was not 
beyond the reach of external evidence. True, the believer sought corroboration with full faith that he 
would ‘find it ; but the very fact that he could think such external corroboration valuable implied, 
however little he may have realized it, the subconscious concession that he must accept external evidence 
at its full value, even should it prove contradictory. If, then, an Egyptian inscription of the XIXth 
dynasty had come to hand in which the names of Joseph and Moses, and the deeds of the Israelites as a 
subject people who finally escaped from bondage by crossing the Red Sea, were recorded in hieroglyphic 
characters, such a monument would have been hailed with enthusiastic dehght by every champion of the 
Pentateuch, and a wave of supreme satisfaction would have passed over all Christendom. 

It is not too much, then, to say that failure to find such a monument has caused deep disappointment 
to Bible scholars everywhere. It does not follow that faith in the Bible record is shaken, although in 
some quarter’s there has been a pronounced tendency to regard the history of the Egyptian sojourn as 
mythical ; yet it cannot be denied that Egyptian records, corroborating at least some phases of the Bible 
story, would have been a most welcome addition to our knowledge. Some recent finds have, indeed, 
seemed to make inferential reference to the Hebrews, and the marvellous collection of letters of the XVIIIth 
dynasty found at Tel el-Amarna — letters to which we shall refer later — have the utmost importance as 
proving a possible early date for the Mosaic accounts. But such inferences as these are but a vague 
return for the labour expended, and an almost cruelly inadequate response to seemingly well-founded 
expectations. 

When we turn to the field of Babylonian and Assyrian archaeology, however, the case is very 
different. Here we have documents in abundance that deal specifically with events more or less 
referred to in the Bible. The records of kings whose names hitherto were known to us only through 
Bible references' have been found in the ruins of Nineveh and Babylon, and personages hitherto but 
shadowy now step forth as clearly into the light of history as an Alexander or a C^sar. Moreover, the 
newly discovered treasures deal with the behefs of the people as well as with their history proper. The 
story of the books now spoken of as the '' Creation and “ Deluge tablets of the Assyrians, in the 
British Museum, which were discovered in the ruins of Nineveh by Layard and by George Smith, has 
been familiar to everyone for a good many years. The acute interest which they excited when George 
Smith deciphered their contents in 1872 has to some extent abated, but this is only because scholars 
are now pretty generally agreed as to their bearing on the corresponding parts of Genesis. The particrdar 
tablets in question date only from about the 7th century B.O., but it is agreed among Assyriologists 
that they are copies of older texts current in Babylonia for many centuries before, and it is obvious 
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that the compilers of Genesis had access to the Babylonian stories. In a word, the Hebrew Genesis 
shows imeqnivocal evidence of Babylonian origin, but, in the words of Professor Sayce, it is but “ a 
paraphrase and not a translation. However disconcerting such a revelation as this would have been to 
the theologians of an elder day, the Bible scholars of our own generation are able to regard it with entire 
composure. 

- From the standpoint of the historian even greater interest attaches to the records of the Assyrian 
and Babylonian kings when compared with the historical books of the Old Testament. For some 
centuries the inhabitants of Palestine were subject to periodical attacks from the warlike inhabitants of 
Mesopotamia, as even the most casual reader of the Bible is aware. When it became known that the 
accounts of these invasions formed a part of the records preserved in the Assyrian libraries, historian and 
theologian alike waited with breathless interest for the exact revelations in store ; and this time expecta- 
tion was not disappointed. As, one after another, the various tablets and cylinders and annalistic tablets 
have been translated, it has become increasingly clear that here are almost inexhaustible fountains of 
knowledge, and that sooner or later it may be possible to check the Hebrew accounts of the most 
important periods of their history with contemporaneous accounts written from another point of view. 
It is true that the cases are not very numerous where precisely the same event is described from opposite 
points of view, but, speaking in general terms rather than of specific incidents, we are already able to 
subject considerable portions of history to this test. 

The records of Shalmaneser II., Tiglath-Pileser III., and Sennacherib, kings of Assyria, of Nebuchad- 
rezzar, king of Babylon, and of Cyrus, king of Persia, all contain direct references to Hebrew history. 
An obelisk of Shalmaneser II. contains explicit reference to the tribute of Jehu of Samaria, and graphic- 
ally depicts the Hebrew captives. Tiglath-Pileser III., a usurper who came to the throne of Assyria in 
745 B. a, and whose earlier name of Pul proved a source of confusion to the later Hebrew writers, left 
records that have served to clear up the puzzling chronology of a considerable period of the history of 
Samaria. Most interesting of all, perhaps, are the annals of Sennacherib, the destruction of whose hosts 
by the angel of God is so strikingly depicted in the Book of Kings. The court historian of Sennacherib 
naturally does not dwell upon this event, but he does tell of an invasion and conquest of Palestine. The 
Hebrew account of the death of Sennacherib is corroborated by a Babylonian inscription. Here, however, 
there is an interesting qualification. The account in the Book of Kings is so phrased that one might 
naturally infer from it that Sennacherib was assassinated by his sons immediately after his return from 
the disastrous campaign in Palestine ; but in point of fact, as it now appears, the Assyrian king survived 
that campaign by twenty years. One cannot avoid the suspicion that in this instance the Hebrew 
chronicler purposely phrased his account to convey the impression that Sennacherib's tragic end wa^s 
but the slightly delayed culmination of the punishment inflicted for his attack upon the chosen 
people." On the other hand, the ambiguity may be quite unintentional, for the Hebrew writers were 
notoriously lacking in the true historical sense, which shows itself in a full appreciation of the value of 
chronology. 

One of the most striking instances of the way in which mistakes of chronology may lead to the 
perversion of historical records is shown in the Book of Daniel in connexion with the familiar account of 
the capture of Babylon by Cyrus. Within the past generation records of Cyrus have been brought to 
light, as well as records of the conquered Babylonian king himself, which show that the Hebrew writers 
of the later day had a peculiarly befogged impression of a great historical event — their misconception 
being shared, it may be added, by the Greek historian Herodotus. When the annalistic tablet of Cyrus 
was translated, it was made to appear, to the consternation of Bible scholars, that the city of Babylon 
had capitulated to the Persian — or more properly to the Elamite — conqueror without a struggle. It 
appeared, further, that the king ruling in Babylon at the time of the capitulation was named not 
Belshazzar, hut Nabonidos, This king, as appears from his own records, had a son named Belshazzar, 
who commanded Babylonian armies in outlying provinces, but who never came to the throne. Nothing 
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could well be more disconcerting than such a revelation as this. It is held, however, that the startlino^ 
discrepancies are not so difficult to explain as may appear at first sight. The explanation is found so 
the Assyriologist assures us, in the fact that both Hebrew and Greek historians, writing at a considerable 
interval after the events, and apparently lacking authentic sources, confused the peaceful occupation 
of Babylon by Cyrus with its siege and capture by a successor to that monarch, . Darius Hystaspes. 
As to the confusion of Babylonian names, — in which, by the way, the Hebrew and Greek authors do not 
agree, — it is explained that the general, Belshazzar, was perhaps more directly known in Palestine than 
his father the king. But the vagueness of the Hebrew knowledge is further shown by the fact that 
Belshazzar, alleged king, is announced as the son of Nebuchadrezzar (misspelled Nebuchadnezzar in the 
Hebrew writings), while the three kings that reigned after Nebuchadrezzar, and before Nabonidos 
usurped the throne, are quite overlooked. 

Our present concern with the archaeological evidence thus briefly outlined, and with much more of 
the kind, may be summed up in the question : What in general terms is the inference to be cbawn by 
the world-historian from the Assyrian records in their bearings upon the Hebrew writings ? At 
first sight this might seem an extremely difficult question to answer. Indeed, to answer it to the satis- 
faction of all concerned might well be pronounced impossible. Yet it would seem as if a candid and 
impartial historian could' not well be greatly in doubt in the matter. On the one hand, the general 
agreement everywhere between the Hebrew accounts and contemporaneous records from Mesopotamia 
proves beyond cavil that, broadly speaking, the Bible accounts are historically true, and were written 
by persons who in the main had access to contemporaneous documents. On the other hand, the 
discrepancies as to details, the confusion as to exact chronology, the manifest prejudice and partizanship, 
and the obvious limitations of knowledge make it clear that the writers partook in full measure 
of the shortcomings of other historians, and that their work must be adjudged by ordinary historical 
standards. 

As much as this is perhaps conceded by most, if not all, schools of Bible criticism of to-day. 
Professor Sayce, one of the most distinguished of Oriental Assyriologists, writing as an opponent of the 
purely destructive “ Higher Criticism,'' demands no more than that the Book of Genesis “ shall take rank 
by the side of the other monuments of the past as the record of events which have actually happened 
and been handed on by credible men " ; that it shall, in short, be admitted to be “ a collection of ancient 
documents which have all the value of contemporaneous testimony," but which being in themselves 
“ wrecks of vast literatures which extended over the Oriental world from a remote epoch," cannot be 
understood aright except in the light of the contemporaneous literature of which they form a portion." 
From the point of view implied by such words as these, it is only necessary to recall the mental attitude 
of our grandfathers to appreciate in some measure the revolution in thought that has been wrought in 
this field within the last half-century, largely through the instrumentahty of Oriental archaeology. 

Arclimlogy and Classical History. 

We have just seen that the general trend of Oriental Archaeology has been reconstructive rather 
than iconoclastic. Equally true is this of recent Classical Archaeology. Here no such revolution has 
been effected as that which virtually created anew the history of Oriental Antiquity ; yet the bearings 
of the new knowledge are similar in kind if different in degree. The world had never quite forgotten 
the history of the primitive Greeks as it had forgotten the Mesopotamians, the Himyaritic nations, and 
the Hittites ; but it remembered their deeds only in the form of poetical myths and traditions. These - 
traditions, finding their clearest delineation in the lines of Homer, had been subjected to the analysis 
of the critical historians of the early decades of the 19th century, and their authefiticity had come to be 
more than doubted. The philological analysis of Wolf and his successors had raised doubts as to the 
very existence of Homer, and at one time the main current of scholarly opinion had set strongly in the 
direction of the belief that the Iliad and the Odyssey were in reality but latter-day collections of divers- 
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recitals that had been handed down by word of mouth from one generation to another of bards through 
ages of illiteracy. It was strenuously contended that the case could not well be otherwise, inasmuch as 
the art of writing must have been quite unknown in Greece until after the alleged age of the traditional 
Homer, whose date had been variously estimated at from 1000 to 800 b.c. by less sceptical generations. 
It had come to be a current belief that the Iliad was first committed to writing in the age of Pisistratus. 
A prominent controversialist, Mr Paley, even went so far as to doubt whether a single written copy of 
the Iliad existed in Greece at the time of the Peloponnesian War. The doubts thus cast upon the age 
when the Homeric poems first assumed the fixed form of writing were closely associated with the 
universal scepticism as to the historical accmucy of any traditions whatever regarding the early history 
of Greece. Cautious historians had come to regard the so-called “ Heroic Age as a prehistoric period 
regarding which nothing definite was known, or in all probabihty could be known. It was ably argued 
by Sir George Cornewall Lewis, in connexion with his inquiries into early Roman history, that a verbal 
tradition is not transmitted from one generation to another in anything like an authentic form for a 
longer period than about a century. If, then, the art of writing was unknown in Greece before, let us 
say, the 6th century B.C,, ‘it would be useless to expect that any events of Grecian history prior 
to about the 7th century B.c. could have been transmitted to posterity with any degree of historical 
accuracy. 

notwithstanding the allurements of the subject, such conservative historians as Grote were disposed 
to regard the problems of early Grecian history as inscrutable, and to content themselves with the 
recital of traditions without attempting to establish their relationship with actual facts. It remained for 
the more robust faith' of a Schliemann to show that such scepticism was all too faint-hearted, by proving 
that at such sites as Tiryns, Mycenm, and Hissarlik evidences of a very early period of Greek civilisation 
awaited the spade of the excavator. Thanks to the enthusiasm of Schliemann and his successors, we can 
now substitute for the mythical '' Age of Heroes ” a historical “ Mycenaean Age of Greece, and give 
tangible proof of its relatively high stage of civilization. Schliemann may or may not have been correct 
in identifying one of the seven cities that he unearthed at Hissarlik as the fabled Troy itself, but at least 
his eflforts sufficed to give verisimilitude to the Homeric story. With the lessons of recent Oriental 
archaeology in mind, few will be sceptical enough to doubt that some such contest as tliat described in 
the Iliad actually occurred. And now, thanks to the efforts of a large company of workers, notably 
Dr Arthur Evans and his associates in Cretan exploration, we arc coming to speak with some confidence 
not merely of a Mycenaean but of a pre-Mycenaean Age. 

As yet we see these periods somewhat darkly. The illuminative witness of written records is in the 
main denied us here. Some most archaic inscriptions have indeed been found by the explorers in Crete, 
but these for the present serve scarcely any other purpose than to prove the antiquity of the art of 
writing among a people who were closely in touch with the inhabitants of Hellas proper. Most un- 
fortunately for posterity, the Greeks wrote mainly on perishable materials, and hence the chief records 
even of their later civilization have vanished. The only fragments of Greek manuscripts antedating the 
Christian era that have been preserved to us have been found in Egypt, where a hospitable climate granted 
them a term of existence not to be hoped for elsewhere. Ho fragment of these papyri, indeed, carries us 
further back than the age of the Ptolemies ; hut the Greek inscriptions on the statues of Rameses 11. 
at Abu-Simbel, in Hubia, give conclusive proof that the art of writing was widely disseminated among the 
Greeks at least three centuries before the age of Alexander. This carries us hack towards the traditional 
age of Homer. 

The Cretan inscriptions belong to a far older epoch, and are written in two non-Grecian scripts of 
undetermined affinities. Here, then, is direct evidence that the Aegean peoples of the Mycenaean Age 
knew how to write, and it is no longer necessary to assume that the verses of the Iliad were dependent 
on mere verbal transmission for any such period as has been' supposed. 

But even were direct evidence of the knowledge of the art of writing in Greece of the early day 
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altogsthor lacking, none but the hardiest sceptic could doubt, in the light of recent archaeological dis- 
coveries elsewhere, that the inhabitants of ancient HeUas of the “ Homeric Age " must have shared with 
their contemporaries the capacity to record their thoughts in written words. We have seen that 
Oriental archaeology has in recent generations revolutionized our conceptions of the antiquity of civiliza- 
tion. We have seen that written documents have been preserved in Mesopotamia to which such a date 
as 4500 B.c. may be ascribed with a good deal of confidence , and that from the third millennium b.c. 
a flood of contemporary literary records comes to us both from Egypt and Mesopotamia. But until 
recently it had been supposed that Hellas was shut out entirely from this Oriental culture. Historians 
have found it hard to dispel the idea that civilization in Greece was a very late development, and that 
the culture of the age of Solon sprang, in fact, suddenly into existence, as it seems to do in the records of 
the historian. But the excavations that have given us a knowledge of the Myceuccan Age have proved 
conclusively, not alone that civilization existed in Greece in an early day, but that this civilization was 
closely linked with the civilization of Egypt. Not only have antiquities been found in Crete that point 
to Egyptian inspiration, but quite recently Professor Petrie has found at Tel el-Amarna Mycensean pottery. 
The latter find has a peculiar significance, since the date of the Tel el-Amarna collection is definitely 
fixed between the years 1400 and 1370 B.a 

It is demonstrated, then, that as early as the beginning of the 14th century b.c. the Mycen^an 
civilization was in touch with the ancient civihzation of Egypt. One must not infer from this, however, 
that the two civilizations met on anything hke an equality. Indeed, in the wonderful Tel el-Amarna 
collection there is a suggestive absence of literary documents from the Aegean that demands a word of 
notice. The Tel el-Amarna collection, it wOl be recalled, consists of the royal archives of King 
Amenophis lY. of the XYIIIth Egyptian dynasty, who in the latter years of his reign chose to be known 
as Khu-n-Aten, the glory of the solar disc.'' This monarch had retired from Thebes and established his 
court on the site now known as Tel el-Amarna, where he founded the city which existed only during the 
brief period of thirty years ending with the death of the monarch about 1370 B.c. The date of the 
documents found in the royal library is, therefore, fixed within very narrow limits. The documents in 
question consist chiefly of letters, and constitute one of the most important of archaeological finds. 
These letters came to the king from almost every part of Western Asia, including Palestine and 
Phoenicia, Babylonia, and Asia Minor. Strangely enough, all the letters are written in the Babylonian 
character, and most of them are in the Babylonian language. They afford, therefore, most striking 
evidence of a widespread diffusion of Babylonian culture. Incidentally they prove, to the utter confusion 
of a certain school of Bible critics, that the art of writing was familiarly known in Canaan, and that 
Egypt and Western Asia were in full literary connexion with one another, long before the time of the 
Exodus. Hence all the elaborate arguments based on the supposition that Moses probably could not 
write fall to the ground. On the other hand, the absence of letters from Mycen^ among the tablets of 
Tel el-Amarna must be regarded as at least suggestive. Seemingly the widespread Babylonian culture 
had not reached the Aegean peoples ; yet these peoples cannot have been whoUy ignorant of things with 
which commercial intercourse brought them in contact. The point is of no very great significance, how- 
ever, since no one has pretended that the Western civilization compared with the Eastern in point of 
antiquity ; and in any event, no amount of negative evidence weighs a grain in the balance against the 
positive evidence of the Cretan inscriptions. 

In short, then, the researches of the archaeologist are tending to reconstruct the primitive 
classical history ; and here, as in the Orient, it is evident that historians of the earlier day were 
constantly blinded by a misconception as to the antiquity of civilization. Such a fruitage as that of 
Greek culture of the age of Pericles does not come to maturity without a long period of prepara- 
tion. Here, as elsewhere, the laws of evolution hold, permitting no sudden stupendous leaps. But it 
required the arduous labours of the archaeologist to prove a proposition that, once proven, seems self- 
evident. 


S III.— c 
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Archmology and the Evolution of Art. 

What is true of G-reek civilization in general is specihcally true of the flower of that civilization, 
Greek art. Whoever would see the story of the evolution of Greek art illustrated, should go to the British 
Museum and pass from the Egyptian Hall, with its grotesque colossi, to the Assyrian rooms, with their 
marvellous has-reliefs, and then on to the Elgin Marbles from the Parthenon. In particular, the art 
treasures of the Assyrian collection should demand the closest scrutiny. In the Hineveh gallery, for 
example, where one finds collections of strange Assyrian books, the walls are flanked everywhere with bas- 
reliefs that come from some buried palace that once stored the literary treasures. 

It appears that the kings of that far-off time and land were connoisseurs of art as well as patrons of 
literature; and the art treasures of their palaces certainly form the most striking, if not the most 
important, part of the mementoes they have left to us. The more closely these figures in low relief are 
examined, the more wonderful they will seem. They take the place of the Egyptian carvings in the 
round ; and if they are less striking to first view than the great sarcophagi, the grotesque gods, and 
colossal animal forms of that people, they will prove infinitely more expressive and incomparably more 
artistic on closer inspection. Eor these flat sculptures depict, not alone gods and sacerdotal scenes, but 
everyday affairs and the events of Assyrian history. The bas-relief was clearly the focal point of Assyrian 
art. Even the great bulls and lions that guarded the palace entrances were only partially detached from 
their background, and a frescoed statue of King Assur-nazir-pal shows the same tendency. TJio full 
rounded statue was not indeed unknown to them, as several examples testify ; but their real forte lay in 
mural decoration in low relief. And the particular walls on which the artists mainly expended their skill, 
if we may judge from what the ruins have revealed to us, were not the walls of temples bxit the palaces 
of kings. It is quite clear that these great conquerors of antiquity wore very human, very like their 
successors of after times. They loved to have their heroic deeds, real or alleged, heralded to the world, 
and recalled incessantly to their own memories. So one finds whole histories epitomized on these walls, — 
wars, conquests, victories ; the storming of cities, the slaughter of the enemy, the leading of captives, and 
bringing of tribute by subject people, — everything, in short, but Assyrian reverses ; the court artist, true 
to his colours then as now, never made the mistake of depicting those. 

As historical records these sculptures are of priceless value, both for what they tell of political 
history and for the light they throw on the powers and limitations of antique art. But before you 
venture to judge the Assyrian artist in the latter regard, you must pass on to the room of Assur-nazir-pal, 
and from that to the adjacent room, where the mural decorations of the dining-hall of the last of the 
great Assyrian kings, Assur-bani-pal, have been placed in situ, reproducing an effect which they first made 
in the palace at Nineveh in the 7th century B.c. Here you may see at once both another phase of royal 
life in Assyria and another stage of Assyrian art. Not war, but the chase is now the theme. King 
Assur-bani-pal is seen in pursuit of the goat, the wild ass, the lion. The king, of course, towers above his 
attendants, though not in the grotesque disproportion of the Egyptian paintings. To the Oriental mind 
such excessive stature seemed indissoluble from royal station. One recalls how the mother of Darius, 
made captive at Issus, mistook Hephaestion for the king, because he was taller than Alexander ; and how 
Agesilaus, when he went to Egypt as an ally of the Egyptians, was held in contempt, despite his renown, 
because of his diminutive stature ; and one cannot help wondering what would have been the real aspect 
of the Assyrian and Egyptian monarch could they have been subjected to the camera. Be that as it may, 
there was apparently no doubt in the mind of the court artist as to what his chisel should reveal in this 
respect, and the king may always be distinguished by his stature, without regard to his royal robes. Still, 
it is notable, as a distinction between Egyptian and Assyrian art, that the realistic eye of the Assyrian 
sculptor never let him depict the king as a Brobdingnag among the pigmies, after the Egyptian fashion. 
At the most he is a head taller than those about him. 

The royal hunter pursues his quarry sometimes on foot, more usually standing in his chariot. His 
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weapon is usually the bow, sometimes the spear ; on one occasion he grapples with the hon, hand to jowl, 
and stabs the quarry to the heart with a short sword. The quiet dignity and royal calm with which the 
feat is achieved must have ensured the artist a high and enduring place in the royal favour. The action 
however, of the human figures in these sculptures is always sedate and reposeful, suggestive of reserved 
strength perhaps, or possibly of the artist's limitations. Whichever it is, the real powder of the artist is 
not shown in the human figures. These, to be sure, are in part strongly anatomized ; in the main, they 
are fairly proportioned, and, unlike the Egyptian figures, they have the shoulders drawn in loroper per- 
spective. But the faces are fixed, impassive ; the eyes are not in perspective, and, as a whole, they cannot 
claim high merit as works of art, viewed from an abstract modern standpoint. Considered in relation to 
their time, they are wonderful enough, so far ahead are they of anything that we could suppose to have been 
accomplished in the world of that day. But they fall far short of the standard which the same artist has 
himself given us in animal figures of his composition. It seems as if the human figures might have been 
done from memory, whereas the animal forms are clearly enough from the natural model. Indeed, when 
we turn to these animal figures we may criticize them, not with reservation as to their age, but from the 
standpoint of modern art, and as individual figures they will not be found wanting. The three funda- 
mental canons — “ proportion, action, aspect " — have been successfully met. The lions skulk sullenly from 
their cages, spring furiously into action, or roll in death-agony at the will of the depicter. The lioness, 
with spine broken by an arrow, dragging her palsied hind-quarters, is a veritable masterpiece. The same 
is true of many of the figures of goats, of running and pacing wild asses, and of dogs. As a whole, these 
animal frescoes are nothing less than wonderful. It is worth a visit to London from the remotest land to 
see these sculptures from the palace of the old Assyrian king. 

Still, though these bas-reliefs have intrinsic merits as works of art, their chief value is for what 
they teach regarding the evolution of art in the world. Previously to their discovery it had been supposed 
that the stiff formalism of Egyptian sculpture represented the fullest flight of pre-Grecian art ; and that 
Greek art itself had stepped suddenly forth, rather a new creation than an evolution. But the pick and 
shovel of Layard at Mneveh dispelled that illusion. Por these art treasures, that had lain there under 
the deposits of centuries, were found to represent an enormous advance upon Egyptian models, precisely 
in the direction of that realism for which Greek art is distinguished. 

If we would judge how direct and unequivocal was the impulse which the dying nation transferred 
to the adolescent one in point of art, we have but to take a few step^s in the British Museum, from the 
Assyrian rooms to the wonderful hall that holds Lord Elgin's trophies from the desecrated Parthenon. 
Look then upon the frieze of bas-relief that bears the magic name of Phidias. If anything can reconcile 
us to the act that deprived Greece of her priceless heirlooms, it is the fact that they have found lodgment 
here close beside their Oriental prototypes, where half a million visitors each year may at least have an 
opportunity to learn the lesson that human progress is an accretion, a growth, a building upon foundations ; 
and, specifically, that Greek art, no less than other forms of human culture, was an evolution, and not an 
isolated miracle. Eor what is the Parthenon frieze, as we now come to it fresh from the palaces of 
Nineveh, but an Assyrian fresco adapted to the needs and ideals of another race and developed by the 
genius of a newer civilization ? The profiled figures in low relief coursing together, are they different in 
conception from the profiled figures of the palaces we have just left ? The horses of the Parthenon frieze 
might almost seem to have stepped bodily from the palaces of Assur-bani-pal. They have gained some- 
thing in suppleness of limb, have altered their attitude in a measure, to be sure, thanks to their new 
environment. But their type has not changed by so much as an actual breed of horses might be changed 
in as many generations. Note the head, the most typical and characteristic feature of this Grecian steed. 
Line for line it is the same head, trappings aside, that we have just seen at Nineveh. Even the defects 
of the Assyrian drawing are there — the too small and slender face, and receding lower jaw, the tiny ear, 
the far too full and chuffy ” neck. Possibly no horse in nature was ever like this, but the Assyrian 
artist so conceives it ; the Greek copies that conception ; and the distorted type will be transmitted down 
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the generations to the Italian of the Renaissance, to the classical painters of Spain, the Netherlands, and 
Crermanj, and France; nay, even to the artist of the 19th century. The court artist of an Oriental 
prince of the 9th or 10th century B.c. conceives a certain ideal; and, following him, a certain type of 
sculptui’ed horse, such as the artist who carved it has never seen, steps before the chariots on Napoleon’s 
Arc de Triomphe, in 19th-century Paris. 


We have only been able to indicate some of the most important of the issues raised by modern 
research. Enlightening as the results have been, they are even more striking as the promise of further 
investigation. At the opening of the Twentieth Century the field of inquiry stretched out on all sides, and 
the method of cultivating it for the profit of all naankind — since the true history of man on the earth must 
always be of the supremest interest to intelligent people — had been brought home to us by the new 
treasures already at our disposal. Strangely enough, there were still obstacles — pecuniary or political — 
to be faced by those expert archaeologists who had best proved their title to support. But in the light 
of accomplished facts, it is not reasonable to suppose that a work so successfully begun will not be pushed 
forward further and fm-ther, till every available source of knowledge has been tapped. 
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CHICAGO. 


Chicago^ tlie second city in size in the United 
States, situated in Cook county, state of Illinois, in 
41° 50' N. lat. and 87° 34' W. long. It stretches along the 
west shore of Lake Michigan for nearly 30 miles. The 
Chicago river, which empties into the lake, is about a mile 
long, being formed by the junction of branches from the 
north-west and south-west. The main river and the 
branches are an important part of the harbour, vessels 
being docked all along the banks. A series of breakwaters 
protect the mouth of the river from the lake storms and 
make a secure basin. The rivers divide the city into three 
divisions, the north, south, and west sides. The streets 
generally intersect at right angles. The total area of 
the city is 1904 square miles. There are 4074 miles 
of streets and alleys — 126 9 ‘4 improved and 2804*6 un- 
improved. The extreme length of the city is 26^ miles 
and the extreme breadth 144 miles. In 1880 the popu- 
lation numbered 503,185; in 1890, 1,099,850; and in 
1900, 1,698,575. The native-born population (1900) was 
1,111,463, and the foreign-born 587,112 ; the total coloured 
population was 31,435, of whom 30,150 were negroes, and the 
balance Chinese, Japanese, and Indians. Out of 511,048 
males of voting age (21 years and over), 20,572 were 
illiterate (unable to write), of whom 19,336 were foreign- 
born. Of the total number of males of voting age, as 
given above, 237,688 were native-born and 273,360 
were foreign-born. Of the latter number, 186,660 were 
naturalized, 10,398 had filed their first naturalization 
papers, 35,897 were aliens, and the citizenship of 40,405 
was returned by the U.S. census enumerators as un- 
known. The number of births registered in 1900 was 
29,568. The number registered is thought to be perhaps 
80 per cent, of the total. The number of deaths in the 
census year ending 31st May 1900 was 27,533, showing a 
death-rate of 16*2 per thousand. In 1890 the death-rate 
was 19*1. As the number of births is only slightly in 
excess of the number of deaths, it is obvious that the 
growth of the city in population comes mainly from 
immigration. 


Railways , — Chicago is one of the great railway centres 
in the United States. Trunk lines reach east to 
Montreal, Boston, New York, Philadelphia, Baltimore ; 
south to Charleston, Savannah, Florida, Mobile, New 
Orleans, Texas ; west to the Pacific by all the overland 
routes. Nearly all the traffic between the northern 
Atlantic seaboard and the Far West passes through Chicago, 
and the trade of the city extends in every direction. The 
Illinois and Michigan canal connects the Chicago river 
with the waters of the Mississippi for small craft, and it 
seems not unlikely that some day the new drainage canal 
will become a ship canal, thus making it possible for 
large vessels to ply between New Orleans and Chicago. 
Local transit is provided partly by the trunk railways, 
partly by four elevated ‘railways, one on the south side, 
two on the west side, and one on the north side, all 
worked by electricity. The trams are operated by cables 
or electricity. The local lines, both elevated and tram, 
belong to private corporations which hold charters for a 
term of years from the city. One important effect of the 
abundant provision for local travel is seen in the concen- 
tration of business in the comparatively small area south 
of the main river and between the south branch and the 
lake. Another effect is the wide diffusion of the residential 
quarter, there being many areas within the city limits 
very sparsely built up. In consequence of the enormous 
value of land in the down-town district, the erection of 
very high buildings for business purposes has become 
imperative. The highest is the Masonic temple, which 
has 22 storeys, with a total height of 302 feet. The Monad- 
nock,. an office building, has no less tlian 6000 occupants, 
and constitutes a postal district by itself — as is the case, 
indeed, with other such buildings. 

Rducation, — Education, as generally in the United 
States, is largely in the hands of the state, but is liberally 
supplemented by private effort, by corporations endowed 
from private munificence, .and by church schools. Besides 
the usual primary, secondary, and higher institutions, there 
are technical and professional schools and a variety of 
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special bodies. In addition to institutions with, a dis- 
tinctly scholastic aim, there are libraries, museums, art 
galleries, and semi-public musical organizations. The free 
public -school system includes elementary schools, high 
schools, and a normal school. The following statistics are 
for the school year ending 30th June 1900 : — 



Number of 
Schools. 

Number of 
Teachers. 

Number of 
Pupils. 

Elementary sckools . 

130 

5420 

203,880 

High schools 

15 

349 

8,902 

Honaal schools , 

1 

31 

352 

Totals . 

146 

5800 

213,134 


In 1900 there were 526,013 persons of school age (5 to 
20 years). 

The cost of the public schools for the year ending 
30th June 1900 was $7,090,674. Of this sum 
$6,295,133 came from taxation and $801,541 from 
the income on invested funds. In 1898 the private 
schools had 323 teachers and 7625 pupils, and the 
parochial and church schools 1301 teachers and 78,989 
pupils, exclusive of numerous kindergarten and business 
schools. There are three universities, situated wholly or 
in part in Chicago — Lake Forest University, North- 
Western University, and the University of Chicago. They 
were founded under Presbyterian, Methodist, and Baptist 
auspices respectively. The academic departments of the 
two former are in the suburbs of Lake Forest and 
Evanston, the professional departments being in Chicago. 
Lake Forest, for the year ending June 1900, had 126 
students in the college at Lake Forest, 561 in the college 
of dental surgery, and 364 in the college of law — a 
total of 1051. North-Western University had an attend- 
ance, for the year ending June 1900, of 572 students 
in the college of liberal arts, 42 in the graduate school, 
182 in theology, 211 in law, 413 in medicine, 235 in 
pharmacy, 566 in dentistry, and 292 in music, there being 
a total of 2358 (excluding repetitions). There were in the 
same departments 277 professors and instructors. The 
University of Chicago alluded to in the ninth edition 
of this work went out of existence in 1886. In 1890 a 
new institution of the same name (see separate heading 
below) was incorporated under the laws of Illinois, and 
was opened on 1st October 1892. Schools of law and 
medicine include those connected with the North-Western 
and Lake Forest Universities, the Eush Medical College 
(affiliated with the University of Chicago), the College of 
Physicians and Surgeons (the medical department of the 
University of Illinois), and several which are independent. 
Theological schools, besides those of the universities, are 
the MUormick Theological Seminary (Presbyterian), the 
Chicago Theological Seminary (Congregational), the 
Western Episcopal ' Theological Seminary, the German 
Lutheran Theological Seminary, and some others. The 
Lewis Institute, on the west side, and the Armour Institute 
of Technology, on the south side, both largely endowed, 
provide education in which technical instruction is promi- 
nent. The Chicago Institute, founded and endowed by 
Mrs Anita MUormick Blaine as an independent school for 
the training of teachers, is now a part of the University of 
Chicago. The Chicago Art Institute conducts an art 
school and maintains a collection of pictures, reproduc- 
tions of sculpture and bronzes, and original Egyptian 
antiquities. The library, consisting of over 2000 volumes 
and 16,000 photographs, is used in connexion both with 
the school and with the museum. The building, which 
stands on the Lake Front Park and is the property of 
the city, cost a little over $700,000. Of this sum 
$200,000 was paid by the World’s Columbian Exposition, 


and the rest by the institute and by gifts from its friends. 
The art school had 1904 students in 1899-1900. The 
collection of pictures contains excellent examples of the 
works of old and modern masters. The Field Columbian 
Museum occupies the building in Jackson Park which was 
the art gallery of the Columbian Exposition of 1893. 
The nucleus of the collection was in large gifts from 
exposition exhibitors, and many additions have been made 
since. Besides the libraries of the various institutions of 
learning, there are a jiublic library and two endowed 
libraries, the Newberry and the Crerar. The public 
library has an annual appropriation of about $276,000 
from the Common Council, and has 272,000 volumes on 
its shelves. The Newberry Library, on the north side, 
possesses an endowment fund of about $2,500,000, and 
has 230,000 volumes. It is especially rich in Americana. 
The John Crerar Library has an endowment fund of 
$3,500,000, an income (for 1900) of $157,285, and 70,406 
books. This library is limited to books on science (in- 
cluding the social sciences). The library of the LTniversity 
of Chicago has 337,915 volumes, and that of the Chicago 
Law Institute (which is accommodated in the Court House) 
has upwards of 37,000 titles. The Chicago orchestra, 
mainly supported by voluntary contributions, is devoted 
to rendering classical music. 

Meligion and Charity . — There are in Chicago 775 
churches, or parishes, representing 30 distinct ecclesi- 
astical organizations. The Baptists have GO parishes, 
the Congregationalists 83, the Episcopalians 42, the 
Lutherans 87, the Methodist Episcopalians 145, the 
Presbyterians 48, and the Eoman Catholics 118. There 
arc also upwards of a hundred missions maintained by 
the various churches. There are 45 hospitals and several 
infirmaries and dispensaries in the city. The Coolc 
County Hospital belongs to the county. The others are 
in the main supported by churches or by private benoA^o- 
Icnce. Provision is made for indigent patients as well as 
for those who are able to pay for treatment. There are 55 
asylums and homos for the destitute, for orphans, for the 
aged, the erring, for those afflicted with incurable disoast', 
for the friendless, and the like. Of these the C(X)k County 
Insane Asylum and the Cook County Poor House belong 
to the public. The rest, like the hospitals, are snj)porte(l 
by churches or by private benevolence. Chicago has its 
full share of temporary distress, of habitual mendicancy, 
of economic inefficiency, of vicious poverty. The city is, 
however, well equipped with the customary institutions 
for dealing with such cases. Moreover, to prevent the 
overlapping of charitable work, and also as a precaution 
against fraud, there has been organized since the World’s 
Fair the bureau of charities. For this purpose the city 
is divided into districts, in each of which there is a local 
organization, under the general direction of a central 
committee. All cases are registered, new cases being 
examined in detail. Nearly 50,000 family records arc 
on file in the bureau registration. During 1899, 11,274 
applications were made for the services of the bureau. 
About 25 per cent, of these were scut to the bureau for 
investigation by co-operating agencies. 

Go%nm&rce and Industry . — Chicago is a centre of manu- 
facturing and commerce on the largest scale. Among the 
leading industries may he enumerated meat-packing, agri- 
cultural implements, railroad cars, i)rinting, electriciil 
apparatus, brewing, bicycles, pianos, mill machinery, and 
shipbuilding. Chicago is the greatest grain market in 
the world. Some idea of the extent of the industries of 
the city may be obtained from the following statistics for 
1899. The receipts of live stock amounted to 14,623,435 
head, valued at $233,711,180, and the shipments were 
3,006,532 head. There were also shipped during the same 
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year 1,0G1,868,376 Ib of dressed beef, 505,834,067 Ib 
of lard, 203,454 barrels of loork, and 863,363,437 5> of 
other bog products. The receipts of sbeep were 3,682,832. 
Tbe Union stock -yards include 475 acres of land, of 
■wbicb 320 acres are floored with planks or brick. Witbin 
tbe yards are 13,000 pens, 8500 of wbicb are covered, for 
bousing bogs and sbeep. These covered pens occupy 75 
acres. There are also within tbe yards 25 miles of streets, 
38 miles of water troughs, 90 miles of water pipes, and 
50 miles of sewerage. Tbe receipts of grain and of flour 
in tbe grain equivalent were 320,670,440 bushels, and 
tbe shipments were 246,369,099 bushels. Tbe port of 
Chicago showed 8048 arrivals, vutb a tonnage of 6,281,355, 
and 8126 clearances, with a tonnage of 6,317,884. Tbe 
duties collected on imported goods at tbe Chicago custom- 
house amounted to $7,551,400. Tbe greater part of these 
imports came by rail in bond. Tbe bank clearings were 
$6,612,311,611, as against $60,761,791,901 for blew 
York, $7,086,285,271 for Boston, and $4,811,079,611 for 
Philadelphia. Tbe gross receipts of tbe post office for 
tbe fiscal year ending 30tb June 1899 were $6,131,123, 
as against $8,881,547 for New York, $3,143,929 for 
Philadelphia, and $2,920,383 for Boston. 

Government , — Tbe constitution of tbe state of Ilbnois 
forbids tbe legislature to grant special charters for muni- 
cipal corporations, and requbes that all such incorporations 
shall be in accordance with a general law, Tbe govern- 
ment of Chicago, therefore, is framed by tbe statute 
wbicb provides for all cities in tbe state alike. Tbe city 
is divided into thirty -five wards. Each of these elects 
two members of tbe city council, one being chosen each 
year for a term of two years. Thus tbe council is a con- 
tinuous body, one half of its seventy members being 
renewed annually. Tbe powers of tbe council are very 
extensive, including tbe granting of franchises for tbe 
.supplying of light and locomotion. Tbe supreme executive 
officer is a mayor, elected by tbe qualified voters of tbe 
city for two years. Legislation requires bis assent to be 
valid, unless a two-tbirds vote of tbe council adopts tbe 
measure notwithstanding bis veto. Tbe mayor has large 
power of appointment and removal of officers, and it is bis 
duty to enforce tbe laws. Tbe administrative departments 
are organized in general on tbe plan of a single bead for 
each, appointed by tbe mayor with tbe approval of tbe 
-council, tbe subordinates being appointed by tbe bead 
with tbe approval of tbe mayor. These departments are 
those of finance, law, public works, fire, police, health, 
and buildings. Tbe department of education and tbe 
public library are administered by boards, whose members 
are appointed by tbe mayor with tbe approval of tbe 
-council. Tbe courts of law are courts of tbe state of 
Illinois, but a certain number of justices of tbe peace 
•are designated by tbe mayor to act as police magistrates. 

Local Works . — Tbe water supply is derived from Lake 
Michigan, there being a series of pumping stations from 
one mile to five miles from tbe shore. The system belongs 
to tbe city, and is maintained and operated by tbe depart- 
ment of public works. Tbe main drainage of tbe city has 
been into the lake. In order to preserve the lake water from 
pollution a drainage canal has been constructed from the 
.south branch of tbe Chicago river to tbe Desplaines 
river, a total distance (including tbe improved portion of 
tbe river) of 34 miles. By this means tbe water flows 
from tbe lake into tbe Desplaines, and thence by way of 
tbe Illinois river into tbe Mississippi. Tbe water was 
turned into the channel on 2nd January 1900. The 
present flow is limited to 360,000 cubic feet per minute, 
but the canal is designed to have a maximum capacity of 
600,000 cubic feet per minute. Tbe entire cost (1st 
..January 1900) was $34,000,000. The cost is defrayed 
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from taxes paid by tbe owners of property in the sanitary 
district, which includes tbe greater part of tbe city and 
certain suburban areas, a total of 185 square miles. Tbe 
work is in tbe bands of a board of trustees elected by 
tbe people of tbe district. 

Parks. An extensive system of parks and connecting 
drives girdles tbe city from tbe shore of tbe lake on tbe 
north to tbe shore on tbe south. There are three distinct 
divisions of tbe system, known as tbe north, west, and 
south parks, each being managed by a board of trustees. 
The trustees of tbe north parks and those of tbe west 
parks are appointed by tbe governor of Illinois, while tbe 
south park trustees are appointed by tbe judges within 
Cook county. There are also several minor parks, wbicb 
are controlled by tbe city government. Tbe entire park 
area comprises 2232*1 acres — 323*7 on tbe north side, 
627*3 on tbe west side, and 1281*1 on tbe south side! 
Lincoln Park on tbe north side, and Jackson Park on 
tbe south side, are on tbe lake shore. Tbe parks contain 
some interesting monuments — especially noteworthy being 
tbe bronze statue of Lincoln, tbe equestrian statue of 
Grant, and tbe memorials of Lassalle, Schiller, and Linnaeus 
in Lincoln Park, and tbe equestrian statue of Logan in 
Lake Front Park. Tbe monument dedicated to tbe 
Ottawa Indians, in Lincoln Park, and that commemorating 
tbe Indian massacre of 1812, are also of interest. In tbe 
Oakwoods cemetery is a monument to tbe memory of tbe 
Union soldiers of tbe Civil War, and also one to tbe memory 
of tbe Confederate soldiers who died while prisoners in 
Camp Douglas in tbe suburbs of Chicago between 1861 
and 1865. 

Finance . — Tbe total receipts of tbe city for tbe fiscal 
year 1900 were $34, 9 6 2, 47 ^ They were derived from 
taxation on real estate and on personal property, and 
from various other sources. The main items of tbe 
receipts, in addition to $2,956,734 cash on band at 
beginning of tbe year, were — property tax, $14,295,829; 
liquor licenses, $3,174,003; other licenses, $538,092; 
st)ecial assessments, $3,246,124 ; water-works, $3,292,759 ; 
loans, $5,138,000. 

Tbe total expenditures for tbe year were $28,733,848, of 
wbicb tbe expenditures for construction and other capital 
outlay amounted to $9,215,772, and those for maintenance 
and operation to $19,518,076. Tbe main items of tbe 
former class of expenditures were — schools, $608,109; 
streets, $898,699; and loans repaid, $6,060,511. The 
main items of tbe latter class were — police department, 
$3,773,423; fire department, $1,617,225; schools, 
$6,200,433; parks and gardens, $643,089; street clean- 
ing and sprinkling, $588,662; water-works, $1,240,001; 
and interest on debt, $1,313,916. Tbe assessed valu- 
ation of real property in 1900, on a basis of about 20 
per cent, of tbe full value, was $202,884,012; of personal 
property, on tbe same basis, $73,681,868. Tbe general 
tax-rate was $74*87 per $1000. The net debt was 
$32,989,819. 

By an anomaly in tbe laws, tbe rural towns over which 
tbe city has extended retain their political structure and 
some of their functions. It is also true that tbe dual 
system of city and county government — tbe city area 
paying nine -tenths of tbe city taxes — is clumsy and 
burdensome. Tbe rapid growth of tbe city makes it 
necessary to provide public improvements on a large scale, 
and under the laws of tbe state tbe income heretofore has 
been insufficient to cover necessary expenses. How to 
provide an adequate income without an excessive burden 
on taxpayers, and without incurring a crushing debt, is 
one of tbe grave problems of the near future. 

The WorlTs Fair^ 189 S . — The four-hundredth anni- 
versary of the discovery of America was commemorated 
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"by a World’s Fair at Chicago (see article Exhibitions). 
The site was at Jackson Park, on the lake shore, and 
inclnded 666 acres. On 21st October 1892 (corresponding 
to 12th October, o.s.), the date of the discovery, occurred 
the formal dedication of the grounds. The fair was opened 
on 1st May 1893, and was continued until 15th ISTovember. 
The buildings, planned by a commission of architects, 
formed a collection of rare beauty, wEile the grounds, 


intersected by lagoons and bordered by the waters of 
the lake, gave an appropriate setting. The principal 
nations of the world, and nearly all the states of the 
Union, had appropriate buildings, and the exhibits were 
on an extensive scale. A notable feature was the series 
of congresses on important subjects, of which the parlia- 
ment of religions was perhaps the most successful. The 
total number of paid admissions was 27,529,401. Two 
permanent results of the fair remain in Chicago. The 
Field Columbian Museum found the nucleus of its great 
collection in many exhibits which were presented to it. 
The Chicago Art Institute was given by the World’s Fair 


board $200,000 towards the permanent building on the 
lake front, used during the fair as a place of meeting for 
the various congresses. 

Municipal Reform. — In the spring of 1893 the Civic 
Federation was organized by a number of public-spirited 
citizens, and through that agency, as well as by other 
means, much has been accomplished in the direction of 
giving Chicago better government and better civic con- 
ditions. In 1895 the state adopted 
a municipal civil service law, which 
might be put in force by any city 
on affirmative vote of the peojjlc. It 
was ratified in Chicago by a majority 
of over 50,000. Later an improved 
revenue law and a law for the protec- 
tion of primary elections have been 
enacted. All these measures were 
secured by the efforts of Chicago 
reformers. In 1896 the Municipal 
Voters’ League was organized. This 
body has devoted itself to securing a 
hotter common council. The league 
examines and publishes the record 
of each candidate, no matter by 
what party nominated, and recom- 
mends election or defeat, as the case 
may bo. As a result the council 
has been largely redeemed from the 
corrupt clement whicli at one time 
controlled it. 

Authorities. — Andreas. of 

Chicago. 3 vols. — B lanchard, irikory 
of Chicago and the Rorth-Hhi^t. — ^Buoss, 
Ilistory of Chicago. — Lan d. Oh imgo : JJor 
Trade and -Moses and Kuuc- 

LAND. Ifistory (f Chicago. 2 vols. ■ — 
Sheahan anti Upton. 'CJiicann: Tairs 
and Ordinances of Chicago; Industrial 
Chicago. 1891 - 90 *. 6 vols. — Si'ARLiNta 

Munici'pal History of Chicago. — Hchoid 
Census lu'phds : Fod y -third Annual State^ 
ment of the Finauris of City of Chicago^ 
from Ist Ja7iuary 1S99 to Slst JJeeemher 
1899. — The Lakeside City IHrectonj, 1809 . 
— Forty-seccu'l Jnn%uil Jieport of the Ihade 
and Commerce of Chicago {to the Foard of 
T^'ade) for the year ending list Jhcem- 
her 1890 . — Jleports of the City Depart- 
merits and of the mrious Institutions.'-- 
Report of the CommiUee of the Common. 
Council on Street Xlaikvays. 

{iL V. X) 

^ Chicag*0| University of, 

situated at Chicago, 111., U.H.A., wtib. 
founded by John 1), llockefeller, 
and opened its doors in Octol»er' 
1892. In 1899-1900 it had 223 
teachers and 3183 students. It 
occupies eight blocks in the city of 
Chicago, upon which seventeeu stone 
buildings have been erected ; seven additional ones, 
are now being built. The library contains 305,000 
volumes. The value of grounds, buildings, and equipment 
is nearly $4,000,000, and the invested funds approximate 
$6,500,000. The only professional school is in divinity, 
but fully one-third of the students are engaged in graduate 
work in arts, literature, and science. The university 
extension division is important, and the university press 
publishes twelve scientific periodicals. By a system of 
affiliation close relationship is sustained %vith a number of 
colleges and secondary schools. Students of both sexes 
are admitted on equal terms. The Yerkos observatory of 
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ihe university, 'v^hich. contains the largest telescope in 
the world, is situated on Lake Geneva in Wisconsin, 60 
miles from Chicago. (w. R. H.) 

Chicago HeightSi a village of Cook county, 
Illinois, U.S.A., a few miles S. of Chicago, of which it 
is a suburb. Population (1900), 5100, of wLom 1530 
were foreign-born and 47 were negroes. 

Chichesterp an ancient Eomaii city and municipal 
borough in the Chichester parliamentary division of 
Sussex, England, about 14 miles N.E. of Portsmouth by 
rail. In 1897 a tramway to Selsey Beach was completed, 
and the town was thoroughly drained in 1894 at a cost 
of <£33,000. The restoration of the cathedral, which 
was commenced in 1830, is still in progress, the cloisters 
being the portions most recently restored (1890-91). The 
city and borough has been twice extended, and in 1901 
had an area of 1595 acres. Population (1881), 8149; 
(1901), 12,241 

Ohickamaiiga Creek, a small branch of 
Tennessee river, joining it about 6 miles above Chat- 
tanooga. It gave the name to a desperate battle during 
the Civil War, fought on 19th and 20th September 1863, 
between the Federal forces under Bosecrans and the 
Confederates under Bragg ; and after terrible fighting 
Bosecrans was repulsed. The Union loss was reported at 
16,000, that of the Confederates 18,000. The site of this 
battle has been converted into a national park by the 
general Government. 

Chi CO pc©, a city of Hampden county, Massa- 
chusetts, U.S.A., situated in 42° 10" IST. lat. and 72° 31' 
W. long., on Connecticut river, -^vhich is here not navig- 
able, and on the Boston and Maine railway, 6 miles N. of 
Springfield, It was chartered as a city in 1890, with an 
area of 26 square miles of level surface, in which there are 
the three villages of Chicopee Center, Chicopee Falls, and 
Willimansett. It has fine water-power in Chicopee river, 
which joins the Connecticut within the city limits, and has 
extensive cotton mills and factories for iron and steel 
goods, especially for bicycles, arms, cutlery, and agri- 
cultural tools. Population (1880), 11,286; (1890), 
14,050; (1900), 19,167, of whom 8139 were foreign- 
born and 10 were negroes. 

OhiclaiTiba.ra.nri, or Chelijmbrum, a town of 
British India, in the South Arcot district of Madras, 7 
miles from the coast and 151 miles S. of Madras by rail. 
The population in 1881 was 19,837, and in 1891 it was 
18,634; the municipal income in 1897-98 was Bs.23,690. 
Its temples are among the most famous in Southern India, 
and attract 60,000 pilgrims every December. The great 
temple has a court of 1000 pillars, each a solid block of 
granite, and its roof is covered with copper and gold. 
There are a high school and three printing-presses. 

Chi eng" IVla,i (Burm. Zimme), the capital of the ' 
Lao state of the same name and the residence of a Siamese 
high commissioner appointed from Bangkok. This 
ojB&cial has jurisdiction over the neighbouring less im- 
portant states of Lampun, Lakawn-Lampang, Pre, and 
Han, each of which, like Chieng Mai itself, retains its 
hereditary chief, or chao muang, and other hereditary officers. 
The town, surrounded by the remains of long ineffectual 
fortifications, is situated on the right bank of the river 
Meping, one of the chief branches of the Menam, in 
E. long. 99° 0' and H. lat. 18° 46', in a plain about 800 
feet above sea-level, and surrounded by densely forested 
hill ranges. The population of the town consists chiefly 
of Lao, with a number of Chinese, Siamese, Shfins, and 
Ka hillmen, and about fifty Europeans, and numbers from 
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12,000 to 15,000. The place is growling fast, and a 
considerable population, probably over 100,000 in number, 
inhabits the j)lain in the neighbourhood of the capital. 
Situated as it is, midway between Moulmein and Yunnan 
and betw^een the valley of the Menam and the northern 
ShA,n states, it has long been of commercial importance ; 
while as the centre of the principal teak forests of 
Siam it has since 1880 attracted a considerable number 
of British, Shan, and Burmese foresters. By the treaty of 
3rd September 1883 between Siam and Great Britain a 
British consul resides at Chieng Mai, and an International 
Court has been constituted, with civil and criminal jurisdic- 
tion in all cases in which British subjects are parties. 
Surveys have been made for railways from both Bangkok 
(500 miles) and Moulmein (230 miles). The total value of 
the annual import and export trade wnth Bnrma, China, 
and Bangkok of the consular district of Chieng Mai, is 
approximately £1,000,000 sterling, excluding teak. The 
output of teak will probably be somewhat restricted by 
the conservancy regulations enforced by the Siamese 
Forest Department. 

GhihlJ3.hy3.j a state of Mexico, bounded on the H. 
by the United States, on the W. by Sonora, on the E. by 
Coahuila, and on the S. by Sonora, Sinaloa, and Durango. 
It has an area of 87,820 square miles. The popula- 
tion in 1879 was 225,541, and in 1895 it was 262,771, 
or 3'0 per square mile. It is divided politically into 
eighteen dejpartments. Mining and stock-raising are the 
principal industries, though the agricultural interests are 
also considerable. The state contains some 200 towns and 
villages. The exports are principally gold and silver, lead, 
copper, cattle, sheep, and hides. It is estimated that 
$90,000,000 (gold) represents the American capital in- 
vested in mining. The value of the agricultural products 
in 1896 was $2,381,565. The capital, Chihuahua, had 
a population in 1895 of 18,279, and an estimated one in 
1898 of 24,000. It is on the Mexican Central railway, 
226 miles south of El Paso (Texas) and 6400 feet above 
sea-level. It is lighted by electricity, has tramways and 
good sewerage. The principal public buildings are the 
cathedral, the state palace, and the Hospital Porfirio Diaz. 
Other important towns are Parral (7269), Ciudad Juarez 
(6917), and Jimenez (5381). 

Chi las, an insignificant hill village, dominated by a 
fort, on the left bank of the Indus, about 50 miles below 
Bunji. It is situated in 35° 27' H. lat. and 34° 8' E. long., 
4100 feet above sea-level. It was occupied by a British 
force early in 1893, when a determined attack was made 
on the place by the Kohistanis from the Indus valley 
districts to the south-west, aided by contingents from 
Darel and Tangir west of Gilgit and north of the Indus. 
Its importance consists in its position with reference 
to the Kashmir -Gilgit route via Astor, which it flanks. 
It is now connected with Bunji by a metalled road. 
Chilas is also important from its command of a much 
shorter and more direct route to Gilgit from the Punjab 
frontier than that of Kashmir and the Burzil pass. By the 
Kashmir route Gilgit is 400 miles from the rail-head at 
Bawal Pindi. By the KhagM route it would be brought 
100 miles nearer, but the unsettled condition of the 
country through which the road passes is at present a bar 
to its general use. 

Child, Francis James (1825-1896), 
American scholar and educationalist, was born in Boston, 
1st February 1825. He graduated at Harvard University 
in 1846, taking the highest rank in his class in all sub- 
jects ; at once became tutor in mathematics (1846-48) ; and 
in 1848 was transferred to a tutorship in history, political 
economy, and English, serving in that capacity for one 
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year. After two years of study in Europe, in 1851 he 
succeeded Edward T. Channing, who had helped to shape 
the style of so many Harvard authors during his occupancy 
of the chair of the Boylston professorship of rhetoric and 
oratory. He studied the English drama (having edited 
Foxvr Old Flays in 1848) and Germanic philology, 
the latter at Berlin and Gottingen during a leave of 
absence, 1849-51 ; and took general editorial supervision 
of a large collection of the British poets, published in 
Boston in 1853 and following years. Spenser was newly 
and thoroughly edited, with life and notes, by him. At 
one time he planned an edition of Chaucer in the same 
series, but contented himself with a treatise, in the 
Memoirs of the American Academy of Arts and Sciences 
for 1863, entitled Observations on the Language of Chaucer^ s 
Canterbury Tales, which did much to establish Chaucerian 
grammar, pronunciation, and scansion as now generally 
understood. His largest undertaking, however, grew out 
of an original collection, in his British Poets series, of 
English and Scottish Ballads, selected and edited by him- 
self, in eight volumes (Boston, 1857-59). Thenceforward 
the leisure of his life — much increased by his transfer, 
in 1876, to the professorship of English — was devoted to 
the comparative study of British vernacular ballads. He 
accumulated, in the university library, one of the largest 
folk-lore collections in existence, studied manuscript 
rather than printed sources, and carried his investigations 
into the ballads of all other tongues, meanwhile giving a 
sedulous but conservative hearing to popular versions still 
surviving. At length his final collection was put to press, 
as The English and Scottish Popular Ballads, at first 
issued in parts (1882-98), and then gathered into five 
folio volumes, which remain the authoritative treasury of 
their subject. Professor Child worked — and overworked — 
to the last, dying in Boston, 11th September 1896, having 
completed his task save for a general introduction and 
bibliography. A full and sympathetic biography was pre- 
fixed to the work by his pupil and successor George L. 
Kittredge. 

Childers, Hu^h Cullingf Eardley (1827- 
1896), British statesman, was born in London on 25th 
June 1827. On leaving Cambridge he went out to 
Australia (1850), and became a member of the Govern- 
ment of Victoria, but in 1857 returned to England as 
Agent-General of the colony. Entering Parliament in 
1860 as Liberal member for Pontefract (a seat that ho 
continued to hold till 1885), he became Civil Lord of the 
Treasury in 1864, and in 1865 Pinancial Secretary to the 
Treasury, A devoted admirer of Gladstone, Childers 
occupied a succession of prominent posts in the various 
Gladstone hlinistries. He was Eirst Lord of the Admiralty 
from 1868 to 1871, and as such inaugurated a policy of 
retrenchment. Ill-health compelled his resignation of office 
in 1871, but next year he returned to the Ministry as 
Chancellor of the Duchy of Lancaster. From 1880 to 
1882 he was Secretary for War, a post he accepted some- 
what unwillingly ; and in that position he had to bear the 
responsibility for the reforms which were introduced into 
the War Office under the parsimonious conditions which 
were then part of the Liberal creed. During his term of 
office the Egyptian war occurred, in which Childers acted 
with creditable energy i and also the Boer war, in which 
he and his colleagues showed to less advantage. From 
1882 to 1885 he was Chancellor of the Exchequer, and 
the beer and spirit duty in his budget of the latter year 
was the occasion of the Government’s fall. Defeated at 
the general election at Pontefract, he was returned as 
a Home Kuler (one of the few Liberals who adopted 
this policy before Mr Gladstone’s conversion) in 1886 for 


South Edinburgh, and was Home Secretary in the 
Ministry of 1886. When the first Home Buie Bill was 
introduced he demurred privately to its financial clauses, 
and their withdrawal was largely due to his threat of 
resignation. He retired from Parliament in 1892, and 
died on 29th January 1896, his last piece of work being 
the drafting of a report for the Boyal Commission on 
Irish Financial Delations, of which he was chairman. 
Childers was a capable and industrious administrator of 
the old Liberal school, and he did his best, in the 
political conditions then prevailing, to improve the naval 
and military administration while he was at the Admiralty 
and War Office. His own bent was towards finance, 
but no striking reform will be associated with his name. 
His most ambitious effort was bis attempt to effect a 
conversion of Consols in 1884, but the scheme proved 
a failure, though it paved the way for the subsccpient 
conversion by Mr Gosclieii in 1888. The Life of Mr 
Childers, published by Murray in 1901, throws sonic 
interesting side-lights on the inner history of more than 
one Gladstonian Cabinet. 

Children, Cruelty — English law has always 
in theory given to children the same remedies as to adults 
for ill-usage, whether by their parents or by others, and 
has never recognized the patria potesias as known to 
earlier Boman law ; and while powers of discipline and 
chastisement have been recognized as necessarily incident 
to paternal authority, the father is civilly liable to liis 
children for wrongs done to them. The only points in 
which infancy created a defect in civil status were that 
infants were subject to the restraints on complete freedom 
of action involved in their being in the legal custody of 
the father, and that it was and is lawful for ])arents, 
guardians, employers, and teachers to inflict cor[)oral 
punishment proportioned in amount and severity to the 
nature of the fault committed and the ago and mental 
capacity of the child punished. But the Court of C.'liam^ery, 
in delegated exercise of the authority of the so\ureign 
as parens patrioe, has always asserted the right to take 
from parents, and if necessary itself to avssunie the ward- 
ship of children where parental riglits were abused or 
serious cruelty was inflicted; while abuse of the power 
of correction is regarded as giving a cause of action or 
prosecution for assault ; and if attended by fatal results 
renders the parent liable to indictment for murder or 
manslaughter. 

The conception of what constitutes cruelty to chiklrcn 
has undoubtedly changed considerably with the relaxation 
of the accepted standard of severity in domestic or schol- 
astic discipline and the growth of new ideas as to the 
duties of parents to children, which in their latest develop- 
ments tend enormously to enlarge the parental duties 
without any corresponding increase of filial obligations. 

Starting from the earlier conception, which limited ill- 
treatment legally punishable to actual threats or blows, 
the common law came to recognize criminal liability in 
cases where persons, bound under duty or contract to 
supply necessaries to a child, unable by reason of its tender 
years to provide for itself, wilfully neglected to supply 
them, and thereby caused the death of the child or injury 
to its health, although no actual assault had been com- 
mitted. Questions have from time to time arisen as 
to what could be regarded as necessary within this 
rule ; and quite apart from legislation, popular opinion has 
influenced courts of justice in requiring more from parents 
and employers than used to be required. But Parlia- 
ment has also intervened to punish abandonment or 
exposure of infants under two years (24 and 25 Viet, c. 100, 
§ 27), and the neglect or ill-treatment of apprentices or 
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servants (24 and 25 Viet. c. 100, § 26 ; 38 and 39 Yict. 
c. 86, § 6 ) ; and by the Poor Law Amendment Act, 1SG8, 
parents were rendered suinmarily punishable "who wilfully 
neglected to provide adequate food, clothing, medical aid, 
or lodging for their children under 14 in their custody, 
whereby the health of the child was or was likely to be 
seriously injured. This enactment made no express ex- 
ception in favour of parents who had not sufficient means 
to do their duty without resort to the poor law, and was 
construed as imposing criminal liability on parents whose 
peculiar religious tenets caused them advisedly to refrain 
from calling in a doctor to a sick child. 

But the chief gain in the direction of adequate protec- 
tion of children prior to 1889 lay less in positive legal 
enactment on the subject than in the institution of an 
effective system of police, whereby it became possible to 
discover and repress cruelty punishable under the ordinary 
law. It is quite inaccurate to say that children had very 
few rights in England, or that animals were better pro- 
tected. But before the constitution of the present police 
force, and in the absence of any proper system of public 
prosecution, it is undeniable that numberless cases of 
neglect and ill-treatment went unpunished and were treated 
as nobody’s business. In 1889 a special statute was 
passed to prevent cruelty to children, which was super- 
seded in 1894 by the Prevention of Cruelty to Children 
Act, which now regulates the matter and specifically deals 
with the offence of cruelty to children. This offence 
can only be committed by a person over 16 in respect of 
a child under 16 of whom he has “ custody,” “ charge,” or 
“ care.” The Act presumes that a child is in the custody 
of its parents, step-parents, or a person cohabiting with 
its parent, or of its guardians ; that it is in the charge of 
a person to whom the parent has committed such charge 
(e.y., a schoolmaster), and that it is in the care of a person 
who has actual possession or control of it. Cruelty is 
defined as consisting in assault, ill-treatment (falling short 
of actual assault), neglect, or abandonment of the child in 
a manner likely to cause unnecessary suffering or injury to 
health, including injury to or loss of sight, hearing, or 
limb, or any organ of the body or any mental derange- 
ment; and the act or omission must be wilful, ^.6., deliberate 
and intentional, and not merely accidental or inadvertent. 
Though medical aid is not specified, it has been decided 
that for a member of the sect of Peculiar People not to 
call in a doctor may amount to an offence under the Act, 
The offence may be punished either summarily or on 
indictment, and the offender may be sent to penal servitude 
if it is shown that he was pecuniarily interested in the 
death of the child, e.g., by having taken out one of these 


pernicious policies permitted under the Priendly Societies 
Acts. By g 23 (2) parents may be guilty of cruelty by 
neglect if they fail to apply for poor relief for their 
children in the event of their inability otherwise to main- 
tain them. 

This enactment overlaps the common law and the 
statutes already mentioned. Its real efficacy lies in the 
main in the xmovisions which facilitate the taking of 
evidence of young children, in permitting boards of 
guardians to prosecute at the expense of the rates, and in 
permitting a constable on arresting the offender to take 
the child away from the accused, and the court of trial on 
conviction to transfer the custody of the child from the 
offender to some fit and willing person. The Act has 
been utilized with great zeal and on the whole with much 
discretion by various philanthropic societies, whose mem- 
bers make it their business to discover the ill-treated and 
neglected children of ail classes in society. 

Besides the provisions above indicated directly dealing 
with cruelty to children, there was during Queen Victoria’s 
reign much legislation in the interests of children, requir- 
ing their parents to procure their elementary education, 
forbidding the employment of children under 10 in busi- 
ness or trade for gain (except in the case of children 
licensed by justices to perform in public), and restricting 
the employment of children of school age unless they have 
attained a certain standard of proficiency, which in practice 
prevents children under 13 from being put to work (the 
Elementary Education Act, 1876). The labour of boys 
under 12 underground in mines is forbidden. And where 
children may legally be employed in factories or shops 
limitations are imposed with respect to their hours of labour 
and other matters. The special legislation against the em- 
ployment of children in agricultural gangs and in sweep- 
ing chimneys is virtually obsolete, owing to changes in 
the conditions of these occupations and the subsequent 
enactments above indicated. 

The Act of 1894 also prohibits custodians, (fee., of chil- 
dren from taking them, or letting them be, in the street 
to beg or receive alms, or to sing, play, perform, or sell in 
the street or in public-houses between 9 p.k. and 6 a.m. 
These provisions apply to boys under 14 and girls under 
16. There are further prohibitions (1) on allowing chil- 
dren under 11 to perform, &c., for gain in public-houses 
or places of public amusement at any hour wdthout a 
license from a justice, which is granted only as to children 
over 7 and under stringent conditions ; (2) on allowing 
children under 16 to be trained as acrobats or for any 
dangerous performance except by their parents or legal 
guardians. (w. e. c.) 


CHILE. 


Geography and Statistics. — Chile, or Chili, extends along 
the S.W. coast of South America, from the Peruvian 
frontier at 17“' 57' S. lat. to Cape Horn at 55° 59' S. lat. ; 
total area about 266,460 square miles. After contro- 
versies extending over many years, the boundaries have 
been within recent years settled by treaties 
oua ar es. Bolivia, Peru, and the Argen- 

tine Eepublic. Of Northern Chile, the portion extending 
from 23° S. lat. to the river Loa, comprising the province 
of Antofagasta, formerly belonged to Bolivia; it was 
occupied by Chile in accordance with the truce agreement 
of 4th April 1884, and was definitely ceded by Bolivia 
by treaty of 1st May 1896. The province of Tarapac4, 
extending from the river Loa northwards to the river 
Camarones, 19° 12' S. lat., was formerly Peruvian. It 


was occupied by Chile in 1880, and was definitely re- 
linquished by Peru by agreement of 28th March 1884. 
Between the Camarones and the Sama rivers lies the 
province of Tacna, consisting of the departments of Tacna 
and Arica. Under the treaty of 20th October 1883 this 
province was to be held by Chile for ten years, after 
which a popular vote was to decide whether it should 
be definitely incorporated with Chile or should revert to 
Peru, the country retaining it to pay a sum of 10,000,000 
pesos to the other. In consequence of disagreement as to 
the manner of voting and the persons entitled to vote, no 
action was taken at the end of the ten years’ term ; and 
a convention, signed at Santiago on 16th April 1898, 
for the taking of the plebiscite was in 1900 rejected by 
the Chilian Congress. 
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The coast of Chile, especially towards the south, is 
broken by islands. Opposite the province of Atacama 
is Easter or Pascua Island; facing the coast of Con- 
cepcion is the small island of Quirquina ; farther south 
are Santa Maria and Mocha ; more important are the 
Chiloe archipelago, consisting of about 96 islands, the 
Chonos archipelago with over 1000 islands, and, in the 
extreme south, the archipelago of which the most im- 
portant islands are Tierra del Euego, Desolation, Santa 
lues, Clarence, Dawson, and Diego Kamirez islands. The 
island of Juan Fernandez is 390 miles west of Valparaiso. 

Population. — The population of Chile, according to census 
enumerations from 1875 to 1895, is given as follows : — 


Year. Population. Increase. 

1875 . . . 2,075,971 256,748 

1885 . . . 2,527,320 451,349 

1895 . . . 2,712,145 184,825 


For the purpose of comparison these figures are of little value. 
Prior to 1885 the provinces of Antofagasta, Tarapaca, and Taena 
were not included, and the returns for 1885 are imperfect. The 
area of the provinces and their population, according to the census 
of 1885 and of 1895, with the population per square mile in 1895, 
are given as follows : — 


Provinces. 

Area, 

Sq.. Miles. 

Population, 

1SS5. 

Population, 

1895. 

Pop. per 
Sq. Mile, 
1895. 

Magallanes Territory 

75,270 

2,085 

5,170 

0-06 

Cliilo4 . 

4,008 

73,420 

77,750 

19*40 

Llanquiliue 

7,820 

62,809 

78,315 

10-01 

Yaldivia . 

8,313 

50,938 

60,687 

7*30 

Cautm 

3,127 

33,291 

78,221 

25*01 

Malleco . 

2,856 

59,492 

98,032 

34*29 

Bio-Bio . 

4,157 

101,768 

88,749 

21*35 

Araiieo . 

4,246 

73,658 

59,237 

13*95 

Ooncepoion 

3,534 

182, 459 

188,190 

53*25 

Nuble . 

3,555 

149,871 

152,935 

43*02 

Maule 

2,930 

124,145 

119,791 

40*88 

Linares . 

3,488 

110,652 

101,858 

29*20 

Talca 

3,677 

133,472 

128,961 

35*07 

Ouric6 

2,912 

100,002 

1 103,242 

35*45 

Oolchagua 

3,794 

155,687 

157,566 

41*53 

O’Higgins 

2,523 

87,641 

i 85,277 

33*80 

Santiago . 

5,221 ^ 

329,753 

415,636 

79*60 

Valparaiso 

1,659 

203,320 

220,756 

13*30 

Aconcagua 

6,225 

144,125 

113,165 

18*18 

Ooquimbo 

12,869 

176,344 

160,898 

12*50 

Atacamd . 

28,371 

76,566 

59,713 

2T0 

Antofagasta 

47,918 

21,213 

44,085 

0*92 

Tarapaca . 

19,300 

45,086 

89,751 

4*65 

Taena 

8,685 

29,523 

24,160 

2*78 

Total . 

266,458 

2,527,320 

2,712,145 

10*18 


It is estimated that in the enumeration of 1895, 10 per cent, of the 
population, or about 271,214, were omitted. The total population 
at the date of the census would therefore be 2,983,359. The popu- 
lation on Slst December 1898 was officially estimated at 3,082,178. 
The foreim population of Chile in 1885 was returned at 65,000 ; in 
1895 at 72,812. Of the number in 1895, 42,105 were European, 
29,687 were American, 1020 were from Asiatic and other countries. 
Of the Europeans 8269 were Spanish, 7809 were French, 7587 Italian, 
7049 German, 6241 British, 1570 Swiss, 1490 Austro-Hungarian. 

The marriages, births, and deaths registered in the 277 registra- 
tion circumscriptions in 1897 and 1898 were : — 

, 1897. 1898. 

Marriages . . 13,454 13,921 

Births . . . 109,057 .104,536 

Deaths . . . 88,456 83,919 

The civil marriage law of lOth January 1884 and the civil registra- 
tion law of 17th July 1884 came into force on 1st January 1885. 
The cost of registration is borne by the State. The registration of 
deaths is required before burial, so that it is fairly trustworthy ; 
but the registration both of marriages and births is stated to be 
frequently eluded. The death-rate is high. In the cities of 
Santiago and Valparaiso it is stated to be little under 60 per 1000, 
the mortality among children being very great. "With a view to 
remedy this evil an Act was passed in February 1896 making drain- 
age compulsory in the centres of population. Immigration goes on 
under the care of colonization agencies, which in 1896 introduced 
988 agricultural and 1114 industrial immigrants from Europe. In 
1897 the total number introduced was 807. In 1898 the Govem- 
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ment voted the sum of £46,300 to the assistance of immigration, 
and 111 1899 £38,680 to the same purpose. The result, however, 
proved so unsatisfactory that the Government have discontinued 
their direct subsidies for the encouragement of iminigi’ation. The 
agricultural portion of Chile is in the south, where rain is almost 
incessant, the forest grmvtli dense, and the labour of clearing a leiv 
acres out of all proportion to the profits. Moreover, roads arc 
wanting, and there is no adequate protection tor hie and property 
against outlaws and other dangerous characters. The Goyeriimciit 
has therefore turned its attention to the improvement of existiiig 
settlements, and for this purpose a sum of money is provided in 
the budget of 1900. The enumerated population in 1895 consisted 
of 1,240,353 inhabitants of towns and 1,471,792 of rural districts. 
The principal cities and towns, with the census population of 1895 
and the estimated population on 31st December 1898, arc : — 
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Santiago .... 

. 256,413 

311,704 

Valparaiso 

. 122,447 

140,262 

Concepcion 

. 39,837 

51,781 

Talca .... 

33,232 

40,237 

Chilian .... 

. 28,738 

32,769 

Iquiqne .... 

. 33,031 

30,000 

Antofagasta . 

13,530 

16,795 

Curico .... 

12,669 

14,325 

Talcaliuano 

. 10,431 

14,284 


The political constitution of 1833 is, with some amend- 
ments, in force. The principal amendments were made 
by laws of 9th August 1888, 11th August 

1890, 20th August 1890, 22nd December 

1891, 7 th July 1892. The Chamber of 

Deputies consists of members elected for three years 
directly by the registered electors of each department — one 
deputy for 30,000 inhabitants. The re])ub]ic is divided 
into electoral districts and subdivided into sections of 150 
inscriptions, the registers of which arc kept hy the muni- 
cipal authorities. On the basis of the census returns of 
1885, the number of deputies was fixed at ninety-four. 
Senators are similarly elected, but for six years, and they 
are chosen, not in departments, but in the provinces — one 
senator for every three deputies. For tho Chamber of 
Deputies and for tho Senate there arc triennial elections, 
the Chamber being renewed entirely and tho Senate to 
the extent of one-half every three years. For the Chamber 
and for the Senate the system of voting is cumulative. 
Senators and deimties are unpaid. 

At the head of the executive fjower is the President of 
the Republic, chosen for five years indirectly l)y the nation, 
the electors being specially chosen by the provinces^ — -tliree 
electors for each deputy. Tho election of the president 
takes place on 25th June of the last year of the preside, m- 
tial term, and the now president is inaugurated on 18th 
September following. 

Local Government. — Tho BomiM’o fc- rlivich-d inio ))roviiioos, 
departments, and 282 n c'.-i! Eacb nuiiiicipal dis- 

trmt has, by law of 22nd r >'.'1, ;i nmnicipality or council 

of at least nine members chosen by pox)ular election. At tho ses- 
sions of the municipalities or councils the intendcutes^ governors, 
or sub-governors of the national government puJHiilo. In tho 
municipal disii-icts assemblies of electors are held under tho JU'O- 
sidency of tho first mayor for tho election of the 

sanctioning of the local budget or of local loans (which arc lijniu <1 
in amount), and for other business. The total mimicipal revenues 
in 1896 amounted to 8,767,780 pesos, and tho expenditure to 
9,010,730 pesos. If the peso is taken at Is. 6d., the revenues wore 
equivalent to £657,580 and the expenditure to £675,800 shu’ling. 
Tlie principal police force, tho fiscal police, is muinlained aiul 
commanded by the national government, but the municipal force 
is still under the control of the municixitilities. In Taena muni- 
cipal administration is carried on conjointly hy the political heads 
of the dej'nrtnicnts and hy counoiE (juntas) of three memhers 
ap])oinied for tlu'ce years by the president of the republic. There 
is a similar sybumi in the temtoiy of Magallanes. 

Education . — Public education is free (at the coat of tho State), 
but not compulsory. It is directed by a council, at the head of 
which is the minister of imblic instruction. Higher mid secondary 
education are given in the university and tluj natioual institute at 
Santiago, and in the provincial colleges or licem. In 1899 there 
wore 573 university degmes aud diplomas confoiTed. Besides the 
State university, there is a' Catholic university giving instruction 
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in theology^ in law, and in matliematical and pliysical science. In 
1899 tile national institute had 1168 pupils. There are in Chile 
six clerical seminaries which receive a small government subvention. 
Three colleges for girls are maintained by the State, and many 
schools for girls receive subventions. There are, besides, normal, 
agricultural, technical, and commercial schools. The estimates 
for 1898 proidded a sum of £150,000 for higher and secondary 
education. In 1899 there were in Chile 1403 public primary schools 
(435 for boys, 276 for girls, and 692 mixed), with 2299 teachers 
(748 male and 1551 female) ; the enrolled pupils numbered 115,535 
(56,278 boys and 59,257 girls), and the average attendance 70,607 
(33,746 boys and 36,861 girls). The cost of primary instruction 
was £156,000. There were also, in 1899, 445 private elementary 
schools (148 for boys, 50 for girls, and 247 mixed) with 26,294 
enrolled pupils (15,885 boys and 10,409 girls). Private schools 
devoted solely to popular education are assisted by the State. The 
German colonies of Yaldivia and Llanquihue have excellent schools. 

Crime. — The penal establishments of Chile, 87 in number 
(including the two penitentiaries at Santiago and Talca), have been 
under direct government administration since 1891. On 1st 
January 1900 they contained 7051 ciiminals (6219 men and 832 
women). The total number of prisoners they received during the 
year 1899 was 34,429, of whom 28,037 were male and 6392 female. 
In 1899, 432 boys were sent to the two correctional schools. 

Charity . — In Chile there are numerous charitable institutions 
supported by endowments, legacies, donations, subscriptions, and 
government contributions. In 1897 State assistance was given to 
79 hospitals to the amount of £65,000; to two lunatic asylums to 
the amount of £18,400 ; and to other institutions, £17,015. In 
Santiago in 1898 over £15,000 w^as spent in enlarging and improv- 
ing the hospitals, but in many of the provinces the distress and 
poverty are very great, and the hospital accommodation is insuffi- 
cient. 

Finance . — The ordinary revenue and expenditure of Chile in 1892 
and in the last four years were as follows (1 peso = 18d.) : — 


Y ears 

Revenue. 

Expenditure. 

1892 

1896 

1897 

1898 

1899 

£ 

4,680,000 

6,099,600 

6,407,900 

1 6,635,300 

6,475,450 

£ 

4.567.500 

6.271.000 

6.346.000 

6.579.500 

6.059.500 


The estimated revenue and expenditure for 1900 were as follows 
(pesos at 18d.) '. — 


Revenue 

Expenditure. 

' Ordinary — £ 

Export duties . 3,486,320 

Import duties . 1,537,500 

Railways . . 937,500 

Posts, telegraphs . 90,000 

Various . . 333,750 

Total . 6,385,070 

Extraordinary . 1,525,830 

Grand total . 7,910,900 

Ordinary — £ 

Interior . . 758,100 

Finance . . 1,531,680 

War, marine . 1,450,870 

Railways . . 1,542,770 

Justice, instruction 793,960 
Various . . 365,900 

Total . . 6,443,280 

Extraordinary . 1,125,000 

Grand total . 7,568,280 


The export duties are levied mainly on nitrate and iodine. 

Recent additions to the external debt of Chile have been incurred 
mainly for the satisfaction of claims arising out of the occupation 
of Peru, for railway construction, and other public works, and for 
the payment of floating and municipal debts. The internal debt 
consists of municipal debts, annuities (^'censos”), a 3 per cent, 
debt, and the debt arising from the issue of notes under the 
law of 7th July 1898, amounting to 46,691,400 pesos. There is 
due also a balance on treasury bills discounted in London. The 
debt outstanding on 31st December 1899, and the debt charge were 
as follows 

Description of Debt. Capital. Charge. 

External debt . . . £17,541,785 £965,405 

Internal obligations — 

Amount, 72, 892,118 pesos . 5,466,908 

Charge, 1,343,485 ,, . ... 100,261 

Treasury bills, due in 1900 . 166,666 166,666 

Total . . . £23,175,359 £1,232,332 

To be set off against this debt is the value of government pro- 
perty, which (exclnsive of government buildings) was estimated in 
1897 to amount to 371,290,258 pesos or £27,846,800 sterling. A 
more recent estimate, based on actual prices, puts the value as 
follows in sterling: Kitrate fields, £3,000,000 ; guano deposits, 
£100,000 ; State railways, £12,000,000 ; State telegraphs, £50,000 ; 


State lands, £2,500,000 ; Taleahuano dock, £450.000 ; movable 
property, £80,000 — total, £18,180,000. 

The value of the real propjerty held in 1S96 by corporations was 
returned at 55,875,021 pesos (£4,190,630', and that held by 
private persons at 1,436,125,688 pesos (£107,709,430) — total, 

1.492.000. 709 pesos (£111,900,060). The mortgages on prh’ate 
estates amounted to 200,236,400 pesos (£15,018,730). In 1899, 
however, the price of land had fallen 30 or 40 pjer cent., so that the 
value of real estate in private ownership did not exceed 950,000,000 
pesos (£71,250,000), while the 

mortgages had risen to j , ■ 

215.000. 000 pesos (at par L 0 

£16,125,000). The total value ' 

of real propjerty (exclusive of 

government property) in 1899 iquiquef*^ 

may he put at about \ ^ 

1.000. 000.000 pesos (£75,000,000 R.Loa^^%,y^' '^ \\ 

at par, or about £63,000,000 at j \ M 

the current rate of exchange). I ^ i 

Defence . — The army of Chile, 
according to the law of 24th ‘ Antofagasta \ 

November 1897, must not exceed i / ' 

9000 men. The strength for 3 IpJ \ 

1900 was fixed at 5885, with 913 1 \ 

officers. This force is organized i ( « \ 

in 1 regiment (2 battalions) of | ^ ^ ^ \ 

coast artillery, 5 regiments of I j k V 

field artillery, 10 of infantry, 8 J jp^ROVINCES*— 

of cavalry, 1 corps of engineers LivSerenaVn-l 3 °' 

(4 companies) 2 corps .of pen- £ coq, Ccqu,mbo 

sioners, and the whole is distri- fcoqj 

buted among the four military \A.'\ 

zones into which Chile is divided. \ v Valparaiso 

Eor the last ten years German Valpa.raIsoi=^rugd s Santiago 

drill instructors have been em- O'Higgms 

ployed; Mauser and Mannlicher Coichagua 

rifles are used, and the batteries J^lickV Cunco 

haveKrupp guns of the newest 

type. By law of 12th February j m Maui© 

1896 the National Guard con- 3 *i ^ l Lmares 

sists of three branches — the n Nubie 

active, comprising all citizens of ^Lchanj^a^f ^ c r ' 

20 and 21 years of age ; the pas- W I s 

SI ve, all over 21 years of age who / Ma M^iieco 

have completed their service in Ar. Arauco 

the active ; the sedentary, all 

from 30 to 40 years of age who I ^ 

are married. The total number ChiioeA 4 \ ( vaidivia 

in the National Guard is about LFoUS U:' ^'anquihue 

513.000, with 2400 officers. The Phonos A / } 

Territorial Guard, numbering - ^ 

19,862, organized in 1896 to ( 

defend the passes of the Andes, / vf'-— -v\ 1 

was disbanded in 1898. In Chile \ *' 

there are three military schools, ; 

a military museum, a cartridge iOinw; { : 

factory, and other military estab- I 

lishments. The navy in 1899 ^ ’ 

consisted of 3 battleships, ^ j 

launched respectively in 1890, A 

1874, and 1865 ; 2 armoured ^ 5b’ 

cruisers ; 2 second-class and 2 _ 

third-class cruisers; 11 gun- ^^i^r^dei 

vessels and gunboats ; 4 de- l stlne's 
stroyers, launched at Birkenhead \ Magellan's 

in 1896, and all of a speed of 

more than 30 knots ; 15 first- 1 4 7 

class and 4 second-class torpedo- 1 

boats. There are also training Oseferi 

and school ships, and craft for Sketch Map of Chile. 

special service. In order to re- 
duce expenditure, several vessels were laid up in 1899. In 1898 
the navy had 368 commissioned and staff officers and 3794 warrant 
officers and men. Naval schools were founded in 1893. A number 
of steamers of the South American Steamboat Company are subven- 
tioned and held at the disposal of the Government for transport 
service. 

Agriculture . — The region most favourable for agriculture extends 
from Santiago to Concepcion, where large cpuntiiios of wheat am 
grown, and barley, maize, oats, and rye are also cultivated. Many 
industrial plants prosper in this region, notably the sugar beet,, 
flax, colza, sorghum, hops, and tobacco. The grape thrives well^ 
and nearly 15,000 acres are planted with yines. ^ South of the 
agricultural region the climate is rainy, but the forest growth is. 
luxuriant, and a great timber traffic is carried on. SJ'-'-'k-r.iir'i-rg 
has considerable importance in Chile, more especially i .e i- niig 
of sheep, vicuna, and hogs. The country is estimated to contain 

S. III. ~ 2 
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about 3 million head of cattle and 3J million sheex^j but there are 
no official statistics on the subject. About millions of the 
population are dependent on agriculture, and the country produces 
annually some 28-;^- million bushels of wheat and 8^' million bushels 
of other cereals, apart from fruits, vegetables, &c. Bee-keeping 
has some importance in the south, the annual export of honey 
being about 2800 tons. 

Nitrate Prod%ction . — By the acquisition of the provinces of 
T'arapaca and Antofagasta (1880-84) and the occupation of the 
province of Tacna, Chile obtained a vast addition to its mineral 
resources. The guano deposits lying on the coast of this region 
are nearly exhausted, but farther inland lies the nitrate zone, 
stretching, with a breadth of about three miles, from the Azapa 
valley in the ]irovince of Tacna, through the province of Tarapaca 
and into the desert of Atacama, a total length of about 250 miles. 
In the provinces of Tarajiaca an-: there are many 

refineries for purifying the crude : ‘.li ■ »■ the centre of 

the industry being at Iquique. 

The weight (metric tons) and value of nitrate of soda exported 
from 1879 oniyards were as follows : — 


Years. 

Tons. 

Value. 

! Years. 

Tons, 

Value. 

1879 

59,348 

£751,690 

1889 

921,380 

£5,771,220 

1880 

226,090 

2,290,710 

1890 

1,026,290 

5,950,470 

1881 

358,100 

3,624,530 

1891 

891,720 

5,174,500 

1882 

489,340 

4,543,900 

1892 

797,820 

5,030,630 

1883 

584,790 

5,073,560 

1893 

947,020 

6,208,650 

1884 

559,640 

3,984,140 

1894 

1,081,330 

7,018,680 

1885 

429,660 

3,191,040 

1895 

1,220,420 

7,208,680 

1886 

452,780 

3,044,750 

1896 

1,111,750 

6,955,850 

1887 

712,760 

4,456,070 

1897 

1,057,630 

5,928,290 

1888 

784,240 

5,361,730 

1 1898 

1,294,220 

6,800,650 


The output for export in 1899 was estimated at 1,360,000 tons, 
worth about £9,375,000 at the prices quoted in October. 

Erom the saline waters iodine is extracted in large quantities. 
The quantity of iodine exported in 1897 was 535,430 fb, and in 
1898, 517,460 B. 

Other Minerals . — Copper is found in abundance, notably in the 
provinces of Taracapa, Antofagasta, Atacama, Coqtiimbo, Acon- 
cagua, Santiago, and. Maule. In 1876 the quantity of bar coiq)er 
exported reached 41,766 tons, and in 1878,40,894 tons; but since 
then the output and the exportation have declined. During the 
eight years 1891-98 the export was as follows : — 


Years. 

Tons. 

Years. 

Tons. 

1891 

1892 

1893 

1894 

17,464 

19,144 

19,328 

19,640 

1895 

1896 
■ 1897 

1898 

20,042 

20,592 

19,011 

20,600 


Copper is exported in other forms in small quantities. In 1898, 
3078 tons of copper ingots, 419 tons of copper and silver ingots, aSnd 
20,301 tons of copper ore were sent abroad. The production of 
copper in 1899 was estimated at 25,000 tons. 

Gold and silver mining are carried on in various parts of Chile. 
Gold mining prospers at Taltal in the north, at several places in 
the central region, in the Magallanes territory, and in Tierra del 
Fuego. Rich alluvial deposits have been found at Lonquimai, in 
the province of Temuco, and the future output will probably show 
a large increase. The exact amount of silver produced is not easily 
ascertained, as the official statement includes a quantity of Bolivian 
silver passing through Chilian porta as if it were Chilian. The 
export of bar gold and silver from 1893 to 1898 was — 


Years. 


Gold. Sliver. 

Ounces. Ounce.s. 


1893 

1894 

1895 

1896 

1897 

1898 


24,224 4,512,850 

47,435 4,942,200 

38,082 4,782,210 

34,321 4,861,930 

36,383 4,614,850 

52,420 4,493,170 


The value of gold exported in 1897 was £160,000, and of silver 
£540,000. Iron, manganese, lead, cobalt, nickel, zinc, bismuth 
are abundant in various provinces. The city' of Coronel is the 
centre of the coal industry ; in 1898 the coal output amounted to 
282, 600 tons. 

The most important industries are connected with the mineral 
output. There are about 55 nitrate refineries in the nitrate 
district, the chief being at Lagunas ; and there are works for the 
extraction of iodine. There are silver works at Playa Blanca; 
copper works at Lota, in Concepcion, and other places ; sulphur 
works at Valparaiso, Santiago, and Concepcion. In Valdivia •fiiere 
are iron-foundries for the manufacture of saws and other tools for 
forest work. Other industries are distilling from native produce, 
brewing, flonr-milling, and sugar-refining. 


The distribution of the industries and the iiimiber of hauda 
employed in the several groups are shown thus - 


Localities. 

Industries. 

Nninber of 
Workers. 

Northern Chile . 

. Nitrate 

55,000 

North and Central Chile 

. y-n:-:: 

30,000 

Central and South Chile 

. y. ■ . 

44,704 


Agnelli tu ml 

400,000 

J J 53 

Stock-raising 

12,000 


Qommerce . — The animal value of the imxiorts and ex^torts, at 
intervals of five years from 1886 and in the }'earH 1897-99, is shown 
in the subjoined table. Conversions have been made for years iij) 
to and including 1896 at the rate of 3Sd. to the x)eso, for 1897-99 
at 18d. to the peso : — 


Years. 

Imports. 

TWu .-L- 

1886. 

. £6,993,600 

1 Lb I'lO 

1891. 

. 10,005,700 

10,401,800 

1896. 

. 11,729,800 

11,773,500 

1897. 

. 10,365,800 

10,217,300 

1898. 

7,669,700 

7,969,500 

12,00.5,200 

1899. 

12,232,960 

Of the inq)orts 

in 1898, 71 per cent, in 

value, and of tlie exports 


56 xiev cent, in value wore subject to duty. Tlic iuqiort duties 
amounted to £1„602,770 ; the export diititis to £3,106,100. The 
most im])ortant article of export is nitrate, the value of the ship- 
ments of which amounted in 1886 to £3,044,7()0 ; in 1891, to 
£5,122,900; in 1896, to £6,955,900 ; in 1807, to £5,943,700 ; in 
1898, to £6,800,650. The value of the iodnn'. exported in 1891 
was £671,342 ; in 1896, £326,790 ; m 1897, £384,617 ; in 1898, 
to £270,720. Of metals, the most jiiTiinrianf expoi-ts are copx)er in 
bars, amounting in 1886 to £1,296,1.^4 ; in I'^nl to £771,600; in 
1896, to £815,100 ; in 1897, to £893,780 ; in 1898, to £1,248,396. 
Bar silver was exported in 1886 to tbo value of £1,039,410; in 
1891, £713,670; m 1896, £662,300 ; in 1897, £598,680; iu 1898, 
to £523,986. Of agricultural jnoduco the chief e.\])()rt is wheat, 
amounting ill 1886 to the value of £773,360; in 189], to £1,14(5,290; 
in 1896, to £653,450 ; in 1897, to £411,400 ; in 1898, to £575,234. 


The chief imports and exports in 1899 ■wore as follows (conversion 
for both hciiig made at 18a. to the peso) ; — ' 


Imports, 


Exports. 


Food articles 


Mineral . , .£10 

322,800 

Textiles 

2,17U,3r>0 

■ t ' 

704,850 

Kaw materials 

1,02(3,700 

n . M 1 • 

2811, (‘>50 


150,850 

Annuals and annual 


.M'lrii-- 

952,130 

products . 

378,750 

Domestic articles 
Paper, &c. . 

Drugs, <Sic. . 

42(3,400 

220,000 

120,800 

Wines, &e. . 

24,940 


Of the value of imports in 1899, 41 per cent. Wina*. from (treat 
Britain, 28 per cent, from Germany, 8 jier cent, from the Uniteil 
Statc.s. Of the exports, 67 per cent, in value 'went to Gr(;at Britain, 
13 per cent, to Germany, 5 per cent, to Franwi, 4 ])er eimt. to the 
United States. Of the imijorts in 1899, 63 ]ier cent, in value was 
landed at A^'alparaiso, 12 xier cent, at Talcahuano, 10 ])i!r cent, at 
Iquique. Of the exports in 1899, 43 per cent, in value was slujipe-d 
from Iquique, 11 per cent, from Valparaiso, 9 pm’ c(uit. from 
Pisagua. During 1899 trade was hampered by tin*, depreeinfion of 
the currency and the fluctuation in the exchange value of tluj })(»so 
conse(xueiit on the suspension of the conversion law. 

Shipping . — In 1898, 7691 vessels of a total tonnage of 10,152,443 
entered, and 7671 of 10,032, 661 tons cleared. Of tluj y(^sscls entered, 
1923 of 3,167,579 tons, and of those cleared, 1831 of 2,944,209 
tons were engaged in foreign trade. British vc's^^els mimlxa ing 1004, 
with a total tonnage of 1,738,362, entered from, and 947 with 
a tonnage of 1,578,325 cleared for, xwts outside of Chile. In the 
coasting trade 2057 British vessels with a tonnage, of 3,1(54,515 
entered, and 2081 of 2,246,230 tons cleared. In 1899, in the 
foreign and coasting trade, 7267 vessels of altogcdhor 10,016,704 
tons entered and 7154 of 9,738,769 tons cleared at the. ports of 
Chile. At the end of 1899 the merchant marine of Clule conBisteci 
of 142 vessels with an aggregate tonnage of 71,214 tons, including 
39 steamers with a total of 27,387 tons. Chile is in regular com- 
munication with other American countries and with Euro]>o by 
Chilian, English, Gennan, and French lines of steamers. 

Corri'mmications . — Chile has about 43,500 miles of jmblic high- 
ways, with 25,000 miles of less imx>ortant roads, and the length of 
navigable rivers is put at 2800 miles. 

The total extent of railway line within the republic in 1899 
reached 2886 miles, of which 1458 miles belonged to tluj State and 
the remainder to companies. The projected trans- continental 
railway has been constructed on the Chilian side as far as Salto del 
Soldado, but 46 miles of line are still required to unite it with the 
Argentine section. The capital invested in the State railways up 
to the end of 1899 was approximately 86,907,165 pesos, which (aT 
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18d. =1 peso) would be equivalent to £6,443,440. The gross 
revenue ill 1899 amounted to 13,997,799 pesos (£1,049,840) and 
the expenditure to 13,911,782 pesos (£1,043,280). 

At Santiago there are 65 miles of tramway in process of conver- 
sion so as to be worked by electric traction. At Valparaiso the 
tramways are worked by horse-power. 

Post, Telegraphy and Telephone. — In 1899 the Chilian post-office 
despatched 13,033,608 letters and post -cards, and 18,907,252 
lirmted and other packets ; the gi’oss postal revenue amounted to 

I, 023,377 pesos (£76,750), and the expenditure to 1,065,612 pesos 
(£79,920). Ill the same year the State had 9970 miles of telegraph 
and telephone line, with 11,200 miles of wire, by which during the 
year 1,183,691 telegrams were sent and 17,831,234 conversations 
held, the total telegraph receipts having amounted to 613,003 
pesos (£45,975). There were, besides, about 2610 miles of railway 
and private telegraph line. Telephonic communication has been 
established in all the principal tovms, and two companies, one 
British, the other Chilian, furnish connexion between Santiago and 
Valparaiso, and between these cities and many smaller towns. 

Money and Credit. — In Chile there are 23 joint-stock banks of 
issue, with an aggregate registered capital of 40,689,665 pesos 
(£3,051,720) and a note issue in July 1898 of 12,733,160 pesos (or, 
at par, £954,990). On 31st July 1898 the national government 
advanced to the banks notes amounting to 27,989,929 pesos 
(£2,099,240) at 2 per cent, interest per annum — the total note 
issue for which the banks were responsible being thus raised to 
40,723,089 pesos (£3,054,230). In addition, the treasury put in 
circulation at the same date notes amounting to 17,693,890 pesos 
(£1,327,040), and is also responsible for notes for 1,193,641 pesos 
(£89,520), issued before 1896. There are four banks not banks of 
issue, and also 15 mortgage banks. The latter issue bonds on 
real property for, professedly, not more than half its value, and 
these bonds are sold in open market. The value in circulation 
in 1899 was officially stated to amount to 155,827,119 pesos 
(£11,687,030) ; but as the price of land has recently fallen, several 
estates having been sold at 40 per cent, of their nominal value, 
while large arrears of interest (probably not less than 3,000,000 
pesos, or £225,000) are due to the banks, the condition of landed 
property seems unsatisfactory. 

Monetary System. — The monetary unit of Chile is the uncoined 
gold peso. Under the law of 11th February 1895 the gold coins 
are the condor of 20 pesos, the doblon of 10 pesos, and the escudo of 
5 pesos. All gold coins are eleven - twelfths fine. The doblon 
weighs 5'99103 grammes or 92*4536 grains. The gold peso is of 
the value of 18d., or 13 J pesos are equivalent to £1 sterling. The 
peso is equivalent also to 36-^ United States cents. Under the 
same law silver coins are *835 fine. The silver peso weighs 20 
grammes or 308*64 grains, and the fractional coinage is of corre- 
sponding weight. By law of 10th January 1899, however, the 
coinage of fractional silver money only five -tenths fine to the 
amount of 5,000,000 pesos within two years was authorized. 

Specie payments and the exchange of gold for silver by the mint 
resumed on 1st June 1895 were suspended by Act of 31st July 
1898, which authorized the issue of 50,000,000 pesos in paper 
money with a forced circulation, and empowered the president to 
raise a loan of £4,000,000 sterling for the ultimate withdrawal of 
the notes. The immediate result was the withdrawal of gold and 
silver from circulation and a rapid fall in the value of the notes, 
which at the end of 1899 were still at a discount of 18 per cent. 
In 1901 the conversion scheme was postponed till October 
1903. 

W eights and Measures. — The metric system of weights and 
measures is the legal standard of Chile, but the old Spanish 
methods are still widely used, especially in reference to mining and 
farm produce. hTitrate of soda, even in official reports, is almost 
invariably calculated hy the quintal (101*40 English pounds). In 
silver and copper mining the marc (8 ounces) is commonly used to 
express the richness of the metal. Farm produce is generally sold 
hy the arroha or fanega, whilst the vara in lineal measurement, 
and the cuadra for indicating the superficial area of land, are 
customary amongst the country people. 

Axjthoeities. — Asta-Btjrxtaga, E. S. Diccionario Ceografico 
de la Repuhlica de Chile. Leipzig, 1899. — Eoheverria y Reyes, 
Anibal. Geograjia Politica de Chile. Santiago, 1888, 2 vols. — 
Child, Theodore. The Spanish- Am cm zrn Londo^i, 

1891. — Espinoza, Enrique. Ceograjli, 1m-. IvCcj dc lUp •"-dirt, 
de Chile. Santiago, 1897. — Idem. Crogmtjia Thi.-'-rpC.a 
MepuUica de Chile. Santiago, 1892. — Ficiteroa, P. P. Piccio- 
narioHograficonacionaly 1550-1891. Santiago, 1891. — ^Fitzgerald, 
E. A. The Highest Andes. London, 1899. — Elores-Ruiz, Franco 

J. Guia de Immigrante en la Rcjmhlica de Chile. Santiago, 1890. 
— Hancock, Anson Uriel. A History of Chile. Chicago, 1893. 
— Hervey, M. H. Dark Days in Chile. London, 1892. — Kunz, 
Hugo. Chile und die Deutschen Golonien. Leipzig, 1891. — 
Russell, William Howard. A Visit to Chile and the Nitrate 
Fields of Tarapacd. London, 1890. — Smith, W. Anderson. 
Temperate Chile: A Progressive Spain. London, 1899. — Wiener, 


Charles. Chile and. the Chilians. Paris, 1S8S. — Vincent, 
Frank. Pound aivl about South America. iNew A'ork, 1890. — 
HERP..MANN, Albep.to. La Pr oduccion de Oro^ Plata i Gobre en Chile. 
Santiago, 1894. — Maldonado, C. Roberto. Estadlos Geograficos 
e Hidrograficos sobre Chiloe. Santiago, 1897. — Estadistica Coiner- 
cial de la PepuUica de CJbile, 1899. Valparaiso, 1900 — Sinopsis 
estadistica y jeografica de la Ilejmblica de Chile en 1809. Valpa- 
raiso, 1900. — British Foreign OJice Diplomatic and Consular Reports. 
London. — United States Comular PLcports. "Washington. 

(\y. W. R. ; c. E. A.) 

Folitical History since 1881. — At the oxiening of 
1881 the war between Chile and Peru had reached a 
stage when the final struggle was close at hand. On 13th 
January of that year the Chilian forces under command 
of General Baquedano attacked the entrenched positions 
of the Peruvians at daybreak in the vicinity of Chorillos, 
a village some few miles from Lima and forming 
the outer line of defence for the capital. The 
fight was a very severe one — the defenders, Gioseof 
Xoosted behind looxo-holecl mud walls, offering a 
most stubborn resistance to the advance of the 
invading army. The day ended in victory for the 
attacking forces, but with a loss of 800 killed and 2500 
wounded ; the Peruvian casualties were 5000 killed, 4000 
wounded, and 2000 officers and men taken prisoneis. On 
the following day negotiations for peace were attempted 
by the representatives of the foreign powers in Lima, the 
object being to avoid, if possible, any further bloodshed. 
This attempt to end the conflict proved, however, abortive, 
and on 15th January at 2 p.m. hostilities recommenced in 
the neighbourhood of Miraflores. After severe fighting for 
some four hours the Chilians again proved victorious, and 
drove the Peruvians from the second line of defence back 
upon the city of Lima. In this battle the invaders lost 
500 men killed and 1625 wounded, the Peruvians about 
3000 killed and wounded. Lima, the capital of Peru, 
was at the mercy of the Chilians after this last action, and 
on 17th January a division of 4000 men of all arms, under 
the command of General Cornelio Saavedra, was sent 
forward to occupy the Peruvian cajpital and restore order 
within the town limits. A portion of the Chilian forces 
was shortly afterwards withdrawn from Peru, and the 
army of occupation remaining in the conquered country 
was in charge of Admiral Patricio Lynch, an officer who 
had been sq)ecially x^i’oi^oted for distinguished services 
during the war. President Anibal Pinto of Chile now set 
about to find means to conclude a treaty of peace with 
Peru, but his efforts in this direction were frustrated by 
the armed resistance offered in the country districts to the 
Chilian authorities by the remainder of the Peruvian 
forces under command of General Caceres. So matters 
continued — the Chilians administering on the seaboard 
and in the principal towns, the Peruvians maintaining 
a guerilla warfare in the mountainous districts of the 
interior. In September 1881 the term of office of 
President Pinto expired, and he was succeeded in the post 
of chief executive of (dhile by President Domingo Santa 
Maria. Ex-President Pinto died three years later ia 
Valparaiso, leaving a memory respected and admired by 
all political parties in his country. The name of Pinto 
will always occupy a prominent place in the annals of 
Chilian history, not only because the war with Peru took 
place during his term of office, but also on account of the 
fact that it was largely due to the intelligent direction of 
all details by the President during the struggle that the 
Chilian arms proved so absolutely successful by land and 
sea. 

Senor Domingo Santa Maria, who now acceded to the 
presidency of Chile, was a Liberal in politics, and had 
previously held various important posts under the Govern- 
ment. Under the rule of President Montt he had been 
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an active member of the Opposition and involved in various 
revolutionary conspiracies ; for bis participation in these 
plots lie was at one time exiled from the country, but 
returned and received official employment under President 
Perez. The principal task confronting President Santa 
Maria on assuming the presidency was to negotiate a 
treaty of peace with Peru and provide for the 
President evacuation of the Chilian army of occupation. 

presence of the Peruvian General Caceres 
and his forces in the interior of Peru prevented 
for some two years the formation of any Peruvian 
national administration in Lima with which the Chilian 
authorities could deal. In August of 1883 the Peruvians 
were defeated by the forces commanded by Admiral 
Lynch, and a Government was then organized under 
the leadership of General Iglesias. A provisional treaty 
of peace was then drawn up and signed by General 
Iglesias and the Chilian representative, and this was 
finally ratified by the Chilian and Peruvian Congresses 
respectively in April 1884. By the terms of this treaty 
Peru ceded to Chile unconditionally the province of 
Tarapaca, and the provinces of Tacna and Arica were 
placed under Chilian authority for the term of ten years, the 
inhabitants having then to decide by a general vote whether 
they remained a part of Chile or elected to belong once 
more to Peru. In the event of the decision being favour- 
able to Peru a sum of 10,000,000 dollars was to be paid 
by Peru to Chile. On the ratification of this treaty the 
Chilian forces were immediately withdrawn from Lima 
and other points of occupation in Peruvian territory. 
The Government of Bolivia also attempted to negotiate 
a treaty of peace with Chile in 1884, and for this 
purpose sent representatives to Santiago. No satisfac- 
tory terms, however, could be arranged, and the negotia- 
tions ended in only an armistice being agreed to, by which 
Chile remained in occupation of the Bolivian seaboard 
pending a definite settlement at some future period. 

The administration of President Santa Maria met with 
violent opposition from the Conservatives, who included 
the Clerical party in their ranks, and also from a certain 
section of the Liberals. The dislike of the Conservatives to 
President Santa Maria was occasioned by his introduction 
of the law of civil marriage, the civil registration of births 
and deaths, and the freeing of the cemeteries. Hitherto 
no marriage was legal unless celebrated according to the 
rites of the Koman Catholic religion, and all registers of 
births and deaths were kept by the parish priests. Civil 
employees were now appointed under the new laws to attend 
to this work. Formerly the cemeteries were entirely under 
the control of the Church, and, with the exception of a 
few places specially created for the purpose, were reserved 
solely for the burial of Homan Catholics. Under the new 
regime these cemeteries were made common to the dead of 
all religions. Under President Perez, in 1865, a clause in 
the law of constitution had been introduced permitting 
the exercise of all creeds of religion, and this was now put 
into practice, all restrictions being removed. On several 
occasions, notably in 1882 and 1885, President Santa 
Maria used his infiuence in the elections of senators and 
deputies to Congress for the purpose of creating a sub- 
stantial majority in his favour. He was induced to take 
this course in consequence of the violent opposition raised 
in the Chambers by the liberal policy he pursued in 
connexion with Church matters. This intervention 
caused great irritation amongst the Conservatives and 
dissentient Liberals, and the political situation on more 
than one occasion became so strained as to bring the 
country to the verge of armed revolution. No outbreak, 
however, took place, and in 1886 the five years of office 
for which President Santa Maria had been elected came 
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to an end, and another Liberal, Seilor Balmaceda, then 
succeeded to power. 

The election of Balmaceda was bitterly opposed by the 
Conservatives and dissentient Liberals, but was finally 
successfully carried by the official influence 
exercised by President Santa Maria. On 
suming office President Balmaceda endeavoured 
to bring about a reconciliation of all sections 
of the Liberal party in Congress and so form a solid 
majority to support the administration, and to this end he 
nominated as ministers representatives of the different 
political groups. Six months later the Cabinet was 
reorganized, and two most bitter opponents to the I’ccent^ 
election of President Balmaceda were accorded portfolios. 
Believing that he had now secured the sui3port of the 
majority in Congress on behalf of any measures he decided 
to put forward, the new President initiated a policy of 
heavy expenditure on public works, the building of 
schools, and the strengthening of the naval and military 
forces of the republic. Contracts were given out to the 
value of £6,000,000 for the construction of railways in 
the southern districts; some 10,000,000 dollars were- 
expended in the erection of schools and colleges; three 
cruisers and two sea -going torpedo boats were added tO' 
the squadron; the construction of the naval ])ort at. 
Talcahuano wus actively pushed forward ; new armament 
was purchased for the infantry and artillei*y branches of 
the army, and heavy guns were acciuired for the purpose 
of permanently and strongly fortifying the neighbourhoods 
of Yalparaiso, Talcahuano, and Iquique. In itself this 
policy was not unreasonable, and in many ways extremely 
beneficial for the country. Unfortunately corruption 
crept into the expenditure of the large sums necessary to 
carry out this programme. Contracts were given by 
favour and not by merit, and the progress made in the 
construction of the now public w^orks wars far from 
satisfactory. The opposition in Congress to Presidciit. 
Balmaceda began to increase rai)idly towards the close C)f 
1887, and further gained ground in 1888. In order to- 
ensure a majority favourable to his views, the Presidc'ut, 
threw the whole weight of his official infiuence into the 
elections for senators and deputies in 1888; but many 
of the members returned to the Chambers through this 
official influence joined the Opposition shortly after taking 
their seats. In 1889 Congress became distinctly hostile 
to the administration of President Balmaceda, and thc^ 
X^olitical situation became grave, and at timers tlireattaK'd- 
to involve the country in civil war. According to usage 
and custom in Chile, a ministry does not remain in office* 
unless supported by a majority in the Chambers. Balma- 
ceda now found himself in the impossible i>osition of being, 
unable to appoint any ministry that could control a 
majority in the Senate and Chamber of Deputies and at. 
the same time be in accordance with his own view's of 
the administration of public affairs. At this juncture 
the President assumed that the Constitution gave him 
the X->ower of nominating and maintaining in office any 
ministers he might consider fitting persons for the purpose, 
and that Congress had no right of interference in tlie 
matter. The Chambers were now only waiting for a, 
suitable opportunity to assert their authority. In 1890 
it was stated that President Balmaceda had determined to- 
nominate and cause to be elected as his successor at the 
expiration of his term of office in 1891 one of Ids own 
personal friends. This question of the election of another 
President brought matters to a head, and Congress refused 
to vote supplies to carry on the Government. To avoid 
trouble Balmaceda entered into a compromise with 
Congress, and agreed to nominate a ministry to their 
liking on condition that the supplies for 1890 were voted*„ 
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This Cabinet, however, was of short duration, and resigned 
when the ministers understood the full amount of friction 
between the President and Congress. Balmaceda then 
nominated a ministry not in accord with the views of 
Congress, and, to prevent any expression of opinion u^jon 
his conduct in the matter, refrained from summoning an 
extraordinary session of the legislature for the discus- 
sion of the estimates of revenue and expenditure for 1891. 
When 1st January 1891 arrived, the President published 
a decree in the Diario Oficial to the effect that the budget 
of 1890 would be considered the official budget for 
1891. This act was illegal and beyond the attributes 
Outbreak executive power. As a protest against 

of the the action of President Balmaceda, the Vice- 
revoiation President of the Senate, Senor Waldo Silva, and 
of 1891. President of the Chamber of Deputies, Senor 

Eamon Barros Luco, issued a proclamation appointing 
Captain Jorje Montt in command of the squadron, and 
stating that the navy could not recognize the authority of 
Balmaceda so long as he did not administer public affairs 
in accordance with the constitutional law of Chile. The 
majority of the members of the Chambers sided with this 
movement, and on 7th January Sehores Waldo Silva, Barros 
Luco, and a number of senators and deputies embarked on 
board the Chilian warship Blanco JSncalada^ sailing out 
of Valparaiso harbour and proceeding northwards to 
Tarapaca to organize armed resistance against the 
President. It was not alone this action of Balmaceda in 
connexion with Congress that brought about the revolu- 
tion. He had alienated the sympathy of the aristocratic 
classes of Chile by his personal vanity and ambition. 
The oligarchy composed of the great landowners have 
always been an important factor in the political life of 
the republic ; when President Balmaceda found that he 
was not a persona grata to this circle he determined to 
endeavour to govern without their support, and to bring 
into the administration a set of men who had no tradi- 
tions and with whom his personality would be all-power- 
ful. The Clerical influence was also thrown against him 
in consequence of his radical ideas in respect of Church 
matters. 

Immediately on the outbreak of the revolution President 
Balmaceda published a decree declaring Montt and his 
companions to be traitors, and without delay organized an 
army of some 40,000 men for the suppression of the in- 
surrectionary movement. Meanwhile the squadron under 
Montt had obtained possession of Iquique after some 
severe fighting, the garrison of that district offering a stout 
resistance to the landing of the rebel forces from the men- 
of-war. Tarapac4 was the key of the position in Chile at 
this moment, the possession of that district and the port 
of Iquique meaning that money could be obtained freely 
from the export duties on nitrate of soda. A lull now 
occurred in the struggle while both sides were ^Dreparing 
for the final shock. President Balmaceda administered the 
government under dictatorial powers with a Congress 
of his own nomination. In June 1891 Balmaceda 
ordered the presidential election to be held, and Senior 
Claudio Vicuna was duly declared chosen as President of 
the republic for the term commencing in September 1891. 
The resources of Balmaceda were running short on account 
of the heavy military expenses, and he determined to 
dispose of the reserve of silver bullion accumulated in 
the vaults of the Casa de Moneda in accordance with the 
terms of the law^ for the conversion, of the note issue. 
The silver was conveyed abroad in a British man-of-war, 
and disposed of partly for the purchase of a fast steamer 
to be fitted as an auxiliary cruiser and partly in payment 
for other kinds of war material. 

The organization of the revolutionary forces went on 


slowdy. Much difficulty was experienced in obtaining the 
necessary arms and ammunition, A supply of 
riffes wns bought in the United States, and 
embarked on board the Itata^ a Chilian vessel in the 
service of the rebels. The United States authorities 
refused to allow this steamer to leave San Diego, and 
a guard was stationed on the ship. The Itata, however, 
slip)ped away and made for the Chilian coast, carrying 
with her the representatives of the United States. 
A fast cruiser was immediately sent in pursuit, but only 
succeeded in overhauling the rebel ship after she was 
at her destination. The Itata was then forced to return 
to San Diego without landing her cargo for the insurgents. 
The necessary arms and ammunition -were arranged for 
in Europe ; they were shipped in a British vessel, and 
transferred to a Chilian steamer at Portune Bay, in Tierra 
del Puego, close to the Strait of Magellan ancl the Falk- 
land Islands, and thence carried to Iquique, where they 
were safely disembarked early in July 1891. A force of 
10,000 men was now raised by junta of the revolution, 
and preparations were rapidly pushed forward for a move 
to the south with the object of attacking Valparaiso and 
Santiago. Early in August a portion of the revolutionary 
squadron, comprising the Blanco Encalada and other ships, 
was sent to the southward for reconnoitring purposes, and 
put into the port of Caldera. During the night, and whilst 
the Blanco Encalada was lying quietly at anchor, a torpedo 
boat called the Almirante Lynch, belonging to the Balma- 
ceda faction, steamed into the bay of Caldera and dis- 
charged a torpedo at the rebel ship. The Blanco Encalada 
sank in a few minutes, and 300 of her crevr perished. 

In the middle of August 1891 the rebel forces were 
embarked at Iquique, numbering in all about 9000 men, 
and sailed for the south. On 21st August the insurgent 
army was disembarked near Concon, about twenty miles 
north of Valparaiso. A severe fight ensued, in which the 
troops of President Balmaceda were defeated with heavy 
loss. This reverse roused the worst passions of the 
President, and he ordered the arrest and imprisonment of 
all persons suspected of sympathy with the revolutionary 
cause. The population generally were, however, distinctly 
antagonistic to Balmaceda \ and this feeling had become 
accentuated since 17th August 1891, on which date he 
had ordered the execution of a number of youths belong- 
ing to the military college at San Lorenzo on a charge of 
seditious practices. The shooting of these boys created 
a feeling of horror throughout the country, and a sensation 
of uncertainty as to what measures of severity might not 
be practised in the future if Balmaceda won the day. After 
the victory at Concon the insurgent army, under command 
of General Campos, marched in a southerly direction 
towards Vina del Mar, and thence to Placilla, where the final 
struggle in the conflict took place. Balmaceda had massed 
his troops in the vicinity, and confidently expected a victory 
on account of the superior number of his forces. The 
fighting was fierce, but the rebel artillery was well directed 
and thoroughly prepared the way for an assault of the 
positions. The rebels drove their opponents at the point 
of the bayonet from one line of trenches to another, until 
they remained absolute masters of the field and the 
Balmaceclist army was in full fiiight vdthout attempting 
to preserve any sort of order or discipline. and 

Three days later the victorious insurgents suicide of 
entered Santiago and assumed the government Balma-- 
of the republic. After the battle of Placilla it 
was clear to President Balmaceda that he could no longer 
hope to find a sufficient strength amongst his adherents to 
maintain himself in power, and in view of the rapid 
approach of the rebel army he abandoned his ofiScial 
duties to seek an asylum in the Argentine Legation. 
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Tke President remained concealed in tMs retreat until 
18tli September. On tbe evening of that date, when the 
term for which he had been elected President of the 
republic terminated, he committed suicide by shooting 
himself. The excuse for this act, put forward in letters 
wiitten shortly before his end, was that he did not believe 
the conquerors would give him an impartial trial. The 
death of Balmaceda finished all cause of contention in 
Chile, and was the closing act of the most severe and 
bloodiest struggle that country had ever witnessed. In 
the various engagements throughout the conflict more than 
10,000 lives wrere lost, and the joint expenditure of the 
two Governments on military preparations and the purchase 
of war material exceeded <£10,000,000 sterling. (See also 
the section on the war below\) 

An unfortunate occurrence soon after the close of the 
revolution brought strained relations for a short period 
between the Governments of the United States and Chile. 

number of men of the U.S.S. Baltimore having been 
given liberty on shore, an argument arose between some of 
them and a group of Chilian sailors in a drinking den in 
Valparaiso. Words led to blows. The Americans were 
badly handled, one of their number being killed and 
others severely hurt. The United States Government 
characterized the affair as an outrage, demanding an in- 
demnity of $1,000,000 as satisfaction. The Chilian 
authorities demurred at this attitude, and attempted to 
argue the matter. Mr Blaine, then Secretary of State, 
refused peremptorily to listen to any explanations. In 
the end Chile paid an indemnity as asked, but the affair 
left bad feeling in its train. 

The close of the revolution against Balmaceda left the 
government of Chile in the hands of the junta under 
whose guidance the military and naval opera- 
tions had been organized. Admiral Jorje Montt 
had been the head of this revolutionary com- 
mittee, and he acted as President of the provisional Govern- 
ment when the administration of the country changed hands 
after the victory of the Congressional party. An election 
was now immediately ordered for the choice of a President 
of the republic and for representatives in the Senate and 
Chamber of Deputies. Admiral Montt, as head of the 
executive power, staunchly refused to allow official influence 
to be brought to bear in any way in the Presidential cam- 
paign. The great majority of the voters, however, 
required no pressure to decide who was in their opinion 
the man most fitted to administer the affairs of the 
republic. For the first time in the history of Chile a 
perfectly free election was held, and Admiral Montt was 
duly chosen by a nearly unanimous vote to be chief 
magistrate for the constitutional term of five years. The 
Senate and Chamber of Deputies were formally constituted 
in due course, and the Government of the republic resumed 
normal conditions of existence. The new President showed 
admirable tact in dealing with the difficult problem he was 
called upon to face. Party feeling still ran high between 
the partisans to the two sides of the recent conflict. 
Admiral Montt took the view that it was politic and just 
to let bygones be bygones, and he acted conscientiously 
by this principle in all administrative measures in con- 
nexion with the supporters of the late President Balmaceda. 
Early in 1892 an amnesty was granted to the officers of 
the Balmaceda regime, and they were freely permitted to 
return to Chile vdthout any attempt being made to molest 
them. The first political act of national importance of 
the new Government was the grant of control to the 
municipalities, which hitherto had possessed little power 
to direct local affairs, and were not even permitted to dis- 
pose of the municipal revenues to any important amount 
without first obtaining the consent of the central Govern- 
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ment. Almost absolute power was now given these cor- 
porations to manage their own concerns, and the organiza- 
tion of the police was placed in their hands j at a later 
period, however, it was found necessary to modify this 
latter condition. 

President Montt next turned his attention towards the 
question of how best to repair the damage occasioned to 
the country by eight months of civil warfare. The plan 
of public works authorized in 1887 was reconsidered, and 
the construction of portions of the various undertakings 
recommenced. The army and navy were reorganized. 
Additional instructors were brought from Germany, and 
all arms of the military service were placed on a thoroughly 
efficient footing in matters of drill and discipline. Several 
new and powerful cruisers were added to the navy, and 
the internal economy of this branch of the national defence 
was thoroughly inspected and many defects were remedied. 
President Montt then took in hand the question of a 
reform of the currency, the abolition of inconvertible 
paper money, and the re-establishment of a gold basis 
as the monetary standard of the republic. This reform 
of the currency became the key-note of the President’s 
policy during the remainder of his term of office. Great 
opposition was raised by the representatives of the debtor 
class in Congress to the suppression of the inconvertible 
paper money, but in the end President Montt carried the 
day, and on 11th February 1895 a measure finally 
became law establishing a gold currency as the only legal 
^ tender in Chile. In July 1896 the Conversion Act was 
put in force, a dollar of ISd. being the monetary unit 
adopted. In 1895 relations with the neighbouring 

republic of Argentina began to become somewhat strained 
in regard to the interpretation of the treaty concerning 
the boundary between the two countries. The treaties of 
1881, 1893, and 1895 left doubts in the minds of both 
Chilians and Argentines as to the position of the frontier 
line. On 17th April 1896 another protocol w^as drawm 
up, by which the contending parties agreed to submit 
any differences to the arbitration of Great Britain, at the 
instance of one or both Governments, President Montt 
had now fulfilled his term of office, and on 1 8tli September 
1896 he handed over the presidential power to liis suc- 
cessor, Senor Federico Errazuriz, who had been duly elected 
in the month of June previously. 

The election for the position of President of the republic 
was closely contested in 1896 between Seilor Errazuriz 
and Senor Reyes, and ended in the triumph of 
the former candidate by the narrow majority of 
one vote. The father of the new President had 
been chief magistrate of Chile from 1871 to 1876, and 
his administration had been one of the best the country 
had ever enjoyed ; his son had therefore traditions to 
uphold in the post he was now called upon to fill. At 
the commencement of 1897 the public attention w^as 
absorbed by foreign political questions. The problems to 
be solved were the frontier difficulty with Argentina, the 
question of the possession of Tacna and Arica with Peru, 
and the necessity of fulfilling the obligation contracted 
with Bolivia to give that country a seaport on the Pacific 
coast. The treaty made in 1896 with the Argentine 
Government, referring to the arbitration of disimted points 
concerning the boundary, became practically for the 
moment a dead letter, and both Argentines and Chilians 
began to talk openly of an appeal to arms to settle the 
matter once for all. The Governments of both countries 
began to purchase large supplies of war material, and 
generally to make preparations for a possible conflict. In 
these circumstances no final settlement with Peru and 
Bolivia was possible, the authorities of those republics 
holding back to see the issue of the Chile-Argentine 
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dispute, and Chile being in no position at the time to 
insist on any terms being arranged. So matters drifted 
until the beginning of 1898. In July of that year the 
crisis reached an acute stage. Both Chile and Argentina 
put forward certain pretensions to territory in the Atacama 
district to the north, and also to a section of Patagonia in 
the south. Neither side would give way, nor was any 
disposition exhibited to refer the matter to arbitration 
under the protocol of 1896. The cry of an acute financial 
crisis emanating from the fear of war with Argentina was 
now raised in Chile. The President was advised that the 
only way of averting the financial ruin of the banking 
institutions of the republic was to suspend the conversion 
law and lend from the national treasury inconvertible 
notes to the banks. Sehor Errazuriz weakly gave way, 
and a decree was "promulgated placing the cur- 
CrisiswHb once more on an inconvertible paper 

Argentina, In August of 1898 

the Chilian Government determined to insist upon the 
terms of the protocol of 1896 being acted upon, and inti- 
mated to Argentina that they demanded the fulfilment 
of the clause relating to arbitration on disputed points. 
This was practically an ultimatum, and a refusal on the 
part of the Argentine Government to comply with the 
terms of the 1896 agreement meant a declaration of war 
by Chile. For a few days the issue hung in the balance, 
and then the Argentine Government accepted the provisions 
made in 1896 for arbitration. The dispute concerning 
the Atacama district was submitted to an arbitration 
tribunal, consisting of the representative of the United 
States in Argentina, assisted by one Argentine and one 
Chilian commissioner. This tribunal, after due investiga- 
tion, gave their decision in April 1899, and the verdict 
was accepted unreservedly by both Governments. The 
dispute regarding the Patagonian territory was submitted 
to the arbitration of Great Britain, and a commission 
(consisting of Lord Macnaghten, Sir John Ardagh, and 
Sir T. H. Holdich) was appointed in 1899 to hear the 
case. 

The Argentine difficulty was ended, but Chile still had 
to find a settlement with Peru and Bolivia. The treaty 
made with the former country in 1893 was not ratified, 
as it was thought to concede too much to Peru, and the 
subsequent ad referendii7ii treaty was rejected on account 
of Peru claiming that only Peruvians, and not all residents, 
should have the right to vote in the plebiscite to be taken 
by the terms of the treaty of 1883 for the possession of 
Tacna and Arica. By the terms of the armistice of 1883 
between Chile and Bolivia, a three years’ notice had to be 
given by either Government wishing to denounce that 
agreement. By the protocol of 1895 Chile agreed to give 
to Bolivia the port of Arica, or some other suitable position 
on the seaboard. On these lines a settlement was proposed. 
Vitor, a landing-place a little to the south of Arica, was 
offered by the Chilian Government to Bolivia, but refused 
as not complying with the conditions stated in the protocol 
of 1895; the Bolivians furthermore preferred to wait and 
see if Arica was finally ceded by Peru to Chile, and if so to 
claim the fulfilment of the terms of the protocol. 

Affcer the accession to office of President Errazuriz there 
was no stability of any ministry. Political parties in 
Congress were so evenly divided that a vote against the 
ministry was easy to obtain, and the resignation of the 
Cabinet immediately followed in accordance with the 
so-called parliamentary system in vogue in Chile. The 
President of the republic has no power to dissolve the 
Chambers, to endeavour to remedy the evil by one or 
another political party obtaining a substantial working 
majority, but must wait to see the results of the triennial 
elections. As a consequence of these conditions Conserva- 
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tive. Liberal, and coalition ministries held office at short 
intervals. These unsettled political circumstances checked 
any continuity of policy, and tended to block the passage 
of all useful legislation to help forward the economic 
development of the country and inhabitants ; on the other 
hand, the financial situation was better by the end of 1899 
than in the previous year, since all proposals for a fresh 
paper issue had been vetoed ; and the elections for Congress 
and municipal office at the opening of 1900 returned a 
majority favourable to a stable currency xDolicy. 

In September 1900 a fresh outburst of hostile feeling 
against Chile was created in Argentina by a note addressed 
by the Chilian Government to Bolivia, intimating that 
Chile was no longer inclined to hand over the port of 
Arica or any other port on the Pacific, but considered the 
time ripe for a final settlement of the questions connected 
with the Chilian occupation of Bolivian territory, which 
had now been outstanding for sixteen years. The foreign 
policy of Chile, as indicated by this note, was considered 
by Argentina to be grasping and unconciliatory, and there 
were rumours of an anti-Chilian South American federa- 
tion. Chile disclaimed any aggressive intentions ; but in 
December the Bolivian Congress declined to relinquish 
their claim to a port, and refused to conclude a definite 
treaty of peace. The year closed with a frontier incident 
between Chile and Argentina in the disputed territory of 
Ultima Esperanza, where some Argentine colonists were 
ejected by Chilian police ; but both Governments signed pro- 
tocols agreeing not to take aggressive action in consequence. 

At the opening of 1901 the country was chiefly 
interested in the forthcoming Presidential election, for 
which the candidates were Don Pedro Montt 
(Conservative and Clerical) and Sehor Ferman 
Biesco (Liberal). The relations between President 
Errazuriz and Congress became rather strained, owing to 
the former’s inclination to retain in office a ministry on 
which Congress had passed a vote of censure; but Erraz- 
uriz had been in ill-health for more than a year, and on 
1st May he resigned, and died in July. At the ensuing 
election Biesco was elected President. The attitude of 
Chile towards the Pan-American Congress at Mexico 
became a matter of interest in the autumn, particularly 
in connexion with the proposal for compulsory arbitration 
between all American Governments, The Chilian Govern- 
ment made it quite clear that they would -withdraw from 
the Congress if this proposal was meant to be retroactive ; 
and their unyielding attitude testified to the apprehensions 
felt by Chile concerning United States interference. In 
October the Chilian Government announced that the con- 
templated conversion scheme, for which gold had been 
accumulated, would be postponed for two years (till October 
1903), the gold being held as a reserve fund pending the 
result of the arbitration over the Argentine frontier. This 
was generally considered to be a reasonable and statesman- 
like course. Unfortunately, a recrudescence of the excite- 
ment over the boundary dispute was occasioned by the 
irritation created in Argentina by the fact that,- pending a 
decision, Chile was constructing roads in the disputed terri- 
tory. During December 1901 relations were exceedingly 
strained, and troops were called out on both sides. But 
at the end of the month it was agreed to leave the question 
to the British arbitrators, and the latter decided to send 
one of their number (Sir T. H. Holdich) to examine the 
territory (c. E. A.) 

The Civil War of 1891 . — ^The military aspects of the 
conflict between President Balmaceda and Congress 
of the Chilian republic, which began in 1890, and led, 
early in the following years, to civil war, are worth 
considering separately. The merits of the original dispute 
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are not by any means clear, but powerful foreign interests 
w’ere arrayed on tbe side of Congress, and financial support 
was forthcoming in defence of those interests. The 
geographical conditions of Chile are such as to render 
sea power the dominating factor in any internal or external 
conflict. The country is practically a long strip of sea- 
board, with few or no longitudinal communications on 
shore. Sea transport was therefore vital to military 
operations. On 7th January 1891 the Chilian fleet, which 
included the armour-clads Blanco Encalada^ Cochrane^ 
and Huascar^ declared for Congress. The army, con- 
sisting at this time of about 6000 men, adhered to 
the President. One side was thus driven to create an 
army, while the other sought to improvise a fleet. The 
Congressionalists determined therefore to seize Iquique as 
a base and to carry on their preparations in the province 
of Tarapac^. Hostilities commenced by the bombardment 
and capture of Pisagua, a coast town about 35 miles to 
the north of Iquique. Pisagua was retaken by the Presi- 
dent’s forces, and again occupied by the Congressionalists 
after a heavy naval bombardment. Colonel Pobles, the 
commander-in-chief of the army, endeavouring to recapture 
Pisagua, was defeated, and the garrison of Iquique being 
withdrawn to his assistance, the Congressionalists occupied 
the place. Collecting part of his forces, Colonel Pobles 
succeeded in retaking Iquique, which was then heavily 
bombarded on l7th February, and was surrendered 
upon terms arranged on board H.M.S. Warspitej the 
British flagship. The Congressionalists, under Colonel 
Canto, made great preparations to hold their position, 
and Colonel Eobles, without waiting to concentrate a 
sufficient force, attacked them at Pozo al Monte. The 
troops, about 1400 in number, were disastrously defeated 
and the commander-in-chief was killed. The rest of the 
President’s forces in this district then crossed the Andes 
and made their way southwards under great difficulties. 
The effect of these preliminary operations was to give 
the Congressionalists a good base at Iquique and a firm 
footing in the province of Tarapaca, which is isolated by 
desert country from the rest of Chile. Time was on their 
side, and, moving gradually south, they occupied Caldera 
and set about the creation of an army. Mannlicher 
repeating rifles land large stores of ammunition were 
purchased in Europe, and the services of Colonel Kdrner, 
a German expert, were obtained. By August about 
10,000 men had been armed, organized, and drilled. 

Meanwhile the 700-ton torpedo gunboats Condell and 
Lynch had arrived at Valparaiso from Europe, and the 
Imperial^ a mail steamer of 3300 tons and 15 knots, had 
been chartered by the President and was armed to serve as 
an extemporized cruiser. These three vessels went to sea 
on 18th April, and on the night of the 22nd the Condell 
and Lynch found and attacked the Blanco Encalada at 
anchor in Caldera Bay. Many of the Congressionalist 
officers were dining on shore, and a bad look-out was kept. 
The Condell discharged three torpedoes at about 100 yards’ 
distance without result ; but the Lynch^ closing the armour- 
clad on the other side, succeeded in striking her amid- 
ships. The Blanco Encalada sank in a few minutes, the 
Condell and Lynch escaping without much damage to 
either, and with a loss of one killed and ten wounded. 
This was a striking achievement, carried out with great 
gallantry ; but the attack would probably have failed if 
a proper watch had been kept on board the Blanco 
Encalada; and although the gunboats made other cruises, 
nothing further was effected. 

On 20th August the Congressionalist forces, 9280 
strong, disembarked in Quinteros Bay, about 28 miles 
north of Valparaiso. On the following day the President’s 
troops holding the southern bank of the Aconcagua river 
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were attacked and defeated. The position was a strong 
one, and the defenders were greatly superior in field 
artillery, but suffered somewhat from the fire of the 
Congressionalist vessels. The troops were, however, badly 
handled, and both flanks were turned. The battle 
of Concon was the first in which one side was armed 
wholly with repeating rifles. The Congressionalists took 
1500 prisoners, ^‘most of whom asked for and obtained 
leave” to change their flag. The advance on Valparaiso 
continued, and it was intended to attack the position of 
Vina del Mar, about 4 miles from the town, on the 23rd. 
The attack was not delivered, as the Congressionalist 
troops did not reach their appointed positions in time 
and two of the brigade commanders considered the en- 
trenchments impregnable. After an ineffective artillery 
engagement the plan was abandoned in favour of a flank 
march with a view to approach Valparaiso from the south. 
This offered a great opportunity, which the Balmacedist 
forces totally neglected. On 27th August the Congres- 
sionalist army arrived in front of the heights of La Placilla, 
where the enemy, about 14,000 strong, were attacked on 
the following day. The left flank of the position was 
turned and the victory was complete, the loss of the 
defending and attacking forces being about 3400 and 1800 
respectively. The Mannlicher rifles doubtless contributed 
to the victory, but the waste of ammunition was great, 
and the imported arms showed some weakness. The 
Balmacedist troops were, however, badly commanded 
throughout this brief campaign, which affords few 
military lessons. After the battle of La Placilla, Val- 
paraiso at once surrendered, and the triumph of the 
Congressionalist party was complete. 

The Chilian civil war supplies a remarkable example 
of the influence of sea power. The revolt of the navy 
proved fatal to President Balmaceda’s cause. Unable to 
reinforce his troops in the north, he lost Iquique, the 
province of Tarapac^, and the nitrate revenues. It was 
thus open to the Congressionalists to raise and equip an 
army at leisure and to disembark it wherever they chose. 
Military success, for which the way was prepared by the 
navy, produced decisive results, and the Chilian civil war 
conformed exactly to the teaching of history, (g. s. c.) 

ChiilStn^ a town of Chile, capital of the province 
of Muble and of the department of Chilian, 248 miles S. 
of Santiago by rail. It is reputed to be one of the most 
picturesque cities of Chile, with fine streets and public 
squares. Population (1898), 32,769. 

ChillicOthGi capital of Livingston county, Missouri, 
U.S.A., situated in the northern part of the state, on 
Grand river, at an altitude of 765 feet. It has three 
railways, the Chicago, Burlington, and Quincy, the Chicago, 
Milwaukee, and St Paul, and the Wabash. Population 
(1880), 4078; (1890), 5717; (1900), 6905, of whom 255 
were foreign-born and 538 were negroes. 

Chillicothe^ capital of Ross county, Ohio, U.S.A., 
situated in 39° 8' N. lat. and 82° 52' W. long., in the 
southern , part of the state, at an altitude of 620 feet. It 
has a regular plan with broad streets, on a level plain on 
the right bank of Scioto river, which here is not navigable. 
It is at the intersection of three great railways, the Balti- 
more and Ohio South-Western, the Cincinnati, Hamilton, 
and Dayton, and the Horfolk and Western. Population 
(1880), 10,938; (1890), 11,288; (1900), 12,976, of whom 
910 were foreign-born and 986 were negroes. 

Chimkent, a district town of Russian Central Asia, 
province Syr-dari-insk, on the mountain stream Badam. It 
has seven cotton-cleaning mills and soapworks, and its trade 
is mainly in cattle, hides, wool, raw cotton, grain, oil, and 
leather. Population, 10,756. 
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CHINA. 


I. Geography and Statistics. 

Physical Geography . — ^Important additions to our know- 
ledge of the physical geography of China were made 
within the period 1875-1900. Chief among these is 
the work of Baron F. von Eichthofen, published at Berlin 
in 1882, including his geological maps of the northerly 
part of the empire. The hitherto unknown tracks of 
western and south-western China have attracted numerous 
travellers, and the trade routes and markets of Szechuen 
and Yunnan have been explored and described by officers 
of the British consular service. And within the last 
year or two of the 19 th century private enterprise under- 
took a survey of the whole route from the Burma frontier 
to the Yangtse at Chungking, with a view to the con- 
struction of a through line of railway. Several eminent 
French explorers have traversed the same region wdth 
the like object of finding a feasible route from Tongking 
into Szechuen. For details reference should be made to 
the works cited at the close of this article, but the follow- 
ing general remarks on the country as a whole are 
submitted. 

The ancient stratified rocks of China form beds of 
stupendous thickness. Of these the most widely diffused 
is a characteristic limestone to which von Bichthofen gives 
the name Sinian,” its prevalence being so universal that 
it deserves to take its name from the whole country. In 
the provinces bordering on the lower Yangtse this lime- 
stone belt occupies the centre of a group of formations, — 
the lower being quartzose sandstone and argillite schists, 
and the upper again argillaceous sandstone often locally 
altered into quartzite. In Szechuen the limestone attains 
a thickness of upwards of 11,000 feet in some parts. 
Extending, as the formations do, over nearly the whole 
of China, they vary indefinitely in their relations to one 
another, but the whole points to a long period of quiescence 
when the central and northern parts of China were sub- 
merged under deep water. The period corresponds to the 
Silurian and Devonian epochs in the geology of Europe. 
Outflows of granitic rock and other violent disturbances 
brought the period of quiescence to a close. Over the 
limestone formations there is next found a series of 
Carboniferous strata almost equally .widely diffused. This 
also varies greatly in various parts of the country. In 
some parts, as in Shansi, the seams of pure coal are of 
great thickness, as much as 30 feet or more, in others the 
beds are thin, and separated by layers of limestone and 
argillaceous strata. These conditions point to a general 
elevation of the ocean bed alternating with periods of 
subsequent depression. The Coal Measures are in turn 
overlain by sedimentary deposits of sandstone, shales, and 
conglomerates, to a depth of many thousand feet. A 
general elevation then took place probably soon after the 
close of the Carboniferous epoch, and there is no evidence 
to point to any subsequent depression beneath the level of 
the sea. The Jurassic and Cretaceous series of rocks do 
not appear to be represented in China. The dominant 
feature in the geography of China is the existence of the 
enormous mountain masses on which her western frontier 
abuts. From these main ranges, spurs or outliers run into 
China, having generally an east or west trend, and these 
have determined the courses of the great rivers. Having 
their sources at a great height, and draining very extensive 
basins, these rivers have for ages been bringing down 
quantities of silt which have been deposited on the beds of 
ancient lakes, and on the sea bottom, thus forming the 


Great Plain of China, which is now so large and important 
a part of the empire. It fills an area of about 200,000 
square miles, and is still growing. Denudation has thus 
been the principal agency m giving to Chinese scenery its 
characteristic features. In Hunan and in Szechuen, 
where a soft red sandstone abounds, it has converted 
what at one time was probably a uniform plateau into 
a thoroughly hiUy country. 

Although large masses of eruptive granite and other 
igneous rocks are to be found in various parts, it does not 
appear that volcanic energy has for many ages had any 
part in determining the configuration of the country. 
There is no trace anywhere of recent active volcanoes. 
Intrusive dykes of granite, porphyry, &c., are frequent", 
more especially in the northerly provinces and Shantung, 
and in a few places metamorphic action has altered the 
character of the rocks, but on the whole the sedimentary 
deposits have not been greatly disturbed by subterraneous 
activity. In the province of Shansi a plateau stands out 
above the plain where the several strata can be traced in 
a nearly horizontal position over a superficial area of 
30,000 square miles. Looking from the plain westwards 
there is seen to be, first, a rugged barrier made up of very 
ancient formations ; second, a general substructure of lime- 
stone of 2000 feet in thickness; third, a series of coal- 
bearing strata of 500 feet ; fourth, the post-Carboniferous 
strata of 3000 feet ; and, lastly, a general cover of loess. 
This is the largest coal field in China, and probably in the 
world, but a similar sequence of strata is found prevailing 
generally. Though no recent volcanic agency has been 
traced, there have been, subsequent to the limestone and 
carboniferous periods, very considerable upheavals, due 
either to subterranean forces or to the puckering consequent 
on lateral comi^ression. The ridges thus throwui up have 
taken generally a north-east and south-west trend. They 
do not rise to any great height, seldom reaching 5000 feet, 
nor does any one ridge stand out as the predominant 
mountain chain, but the result is to give a general 
mountainous character to largo areas of the country. One 
such belt of hills runs through all the south-eastern pro- 
vinces from Tongking to Hangchow Bay, terminating in the 
rocky islands of the Chusan Archipelago, Another runs 
through Szechuen, and is cut transversely by the Yangtse 
river, which there flows between limestone cliffs forming 
the picturesque scenery of the Yangtse gorges. A third 
series starts from the Mongolian plateau and runs through 
Chihli and Shansi, forcing the Yellow river to take a long 
sweep southwards until it finds its way through a similar 
series of gorges at Lungmen. In the provinces of Kwei- 
chow and Yunnan the north-east and south-west system 
meets the outlying spurs of the central Asian system, which 
run nearly at right angles to the former, thus causing a 
confused mass of lofty mountain peaks which defies de- 
scription. Along such ridges the limestone strata are tilted 
up and exposed to view, and in a few cases the still deeper 
strata of ancient plutonic rocks, granitic gneiss, and schists 
are also exposed. At one of the gorges in the Yangtse, 
where the river has cut its way across the ridge, the forma- 
tion is well seen. There is, first, a central core of granite, 
then a thin bed of metamorphic schist, then the limestone 
inclined at a high angle on each side, then carboniferous 
strata, and, lastly, the superincumbent layer of sandstone 
and other recent deposits, — the latter, however, being often 
eaten away by erosion down to the limestone. This north- 
east south-west system, however, is on the whole sub- 
ordinate to the dominant east and west ranges, stretching 
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from the highlands of central Asia, which have determined 
the main watersheds. The general course of the rivers is 
thus from west to east, and whenever they meet these 
subordinate ranges they ultimately break across, though 
occasionally diverted for a time. Their course is thus 
sometimes a series of zigzags, now flomng parallel wuth 
the trend, and noAV breaking through at right angles, 
flowing in a deep rocky gorge. The formation of these 


gorges — some of which on the upper Yangtse, and also on 
the west or Canton river, are 2000 feet in depth — points 
to immense antiquity, and probably was preceded by a 
series of inland lakes. The extensive areas now filled with 
red sandstone such as exist in Hunan and Bzechuen were 
doubtless the beds of such lakes. 

A specially characteristic feature of north China is the 
deposit termed loess^ which not merely imparts to the 
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country the physical character of the scenery, but also 
determines the agricultural products, the transport, and 
general economic life of the people. It is peculiar to north 
China, and is not found south of the Yangtse. The loess 
is a solid, but friable earth of brownish yellow colour, and 
when triturated with water is not unlike loam, but differs 
from the latter by its highly porous and tubular structure. 
Among its constituents, next to the argillaceous basis, fine 
sand and. carbonate of lime predominate. It spreads alike 
over hills and valleys, smoothing over the irregularities, 
and has a depth, in many places, of over 1000 feet. 


It is not stratified, and has a tendency to vertical cleavage. 
It is full of fossil land shells, and contains bones of 
quadrupeds, but has no remains of either marine or fresh- 
water shells. From its porous nature water never lies on 
the surface. The rainfall is at once absorbed as by a 
sponge. On the other hand, moisture is retained in the 
lower portions for long periodKS. The drainage is conse- 
quently not carried on the top. Whatever streams or 
rivulets there are, at once cut their way through the friable 
earth to the subsoil, carrying down the debris to be de- 
posited as alluvium on the plains. As the cleavage is 
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vertical the banks fall in, in perpendicular slabs, leaving a 
vertical wall on each side, often hundreds of feet in height. 
This is always the case in the newly-formed small affluents 
of the larger streams, and even in the older rivers the 
valley never slopes gradually down to the river bed, but 
apjiroaches by a series of terraces, each backed by a vertical 
wall separating it from the next above. The consequence of 
this is that communication in a loess-covered country is ex- 
tremely difficult. Seen from a dis.tance, the valley may pre- 
sent a gentle undulating appearance, but as it is approached 
it shows a perfect labyrinth of deep cuts with perpendicu- 
lar walls, among which the traveller without a guide may 
wander indefinitely, vainly seeking an exit. The loess soil 
is extremely favourable to agriculture. It bears excellent 
crops, and not merely on the lower grounds, but at altitudes 
of 6000 and 8000 feet. Wherever loess is found the 
peasant can live and thrive. Only one thing is essential, 
and that is the annual rainfall. As no artificial irrigation 
is possible, if the rain fails the crops must necessarily fail. 
Thus seasons of great famine alternate with seasons of 
great plenty. It appears, also, that the soil needs little or 
no manuring, and very little tillage. From its extremely 
friable nature the soil is easily broken up, and thus a less 
amount of labour is required than in other parts. The 
extreme porosity of the soil probably also accounts for the 
length of time it will go on bearing crops without becoming 
exhausted. The rainfall penetrating deeply into the soil in 
the absence of stratification, comes into contact with the 
moisture retained below, which holds in solution whatever 
inorganic salts the soil may contain, and thus the vegeta- 
tion has an indefinite store to draw upon. Another 
peculiarity of loess in China is that it lends itself readily 
to the excavation of dwellings for the people. In many 
places whole villages live in cave dwellings dug out in the 
vertical wall of loess. They construct spiral staircases, 
selecting places where the ground is firm, and excavate 
endless chambers and recesses which are said to be very 
comfortable and salubrious dwellings. 

With respect to its origin, Baron von Bichthofen is of 
opinion that loess is a subaerial formation. The entire 
absence of stratification, except in what he calls regener- 
ated loess, ^'.(5., original loess washed down and deposited 
in lake bottoms, and the entire absence of marine or fresh- 
water shells, forbid the supposition that it is an aqueous 
deposit. The only other agency that can be suggested is 
air currents combined with rainfall. The latter carries 
down certain debris, while the former carries the fine 
dust and sand from the steppes among the herbaceous 
vegetation, where it is retained and mixed with the de- 
caying leaves and roots. Ko stratification can take place, 
and any approach to it will be completely effaced by the 
roots which descend vertically, and are probably the chief 
agents in producing the vertical cleavage. 

Meteorology . — The figures in the Table are taken from 
the observations recorded at the French mission station 
at Shanghai. They give the average of eight years’ 



Minimum 

Temperature 

Falar. 

Maximum 

Temperature 

Fahr. 

Rainfall, 

Incites. 

Jaiiiiaiy 

17°8 

57-2 

2*27 

February 

24-3 

61-0 

2*88 

March . 

30*2 

75-9 

2-87 

April 

36-7 

84*2 

3-59 

May 

46-9 

89-2 

2-87 

June 

57-7 

92-8 

7-86 

July 

67*8 

97-2 

3-56 

August . 

65-3 

95-5 

4-65 

September 

55-8 

90-7 

5-72 

October . 

40 T 

82-6 

2-84 

November 

28-9 

72-7 

1-96 

December 

21-2 

65-3 

1-39 


observations. The absolute maximum and minimum 
temperatures during the period w'ere 102" and 12 '2^ re- 
spectively. 

Climate . — The climate of Shanghai, which is that of 
the low^er Yangtse vaUey generally, is on the whole 
favourable. The three months from July to September 
are somewhat trying to Europeans. The temperature is 
high and the air is often laden with moisture. The pre- 
vailing winds during this season are south-easterly, caused 
by heat and the ascending current of air over the sandy 
deserts of central Asia, thus drawing in a current from 
the Pacific Ocean. In the winter the converse takes place, 
and the prevailing winds are north and north-west, which 
are cold and dry. During the eight or nine months from 
October to May the climate is bracing and enjoyable. 
The rainfall is moderate and regular, and a failure of the 
crops owing to prolonged droughts is very rare. Farther 
north, however, this is not the case. The provinces of 
Shantung and Shansi are peculiarly liable to prolonged 
periods of drought, with consequent severe famines such as 
that of 1877-78, when many millions died for sheer want 
of food. In these regions the air is generally extremely 
dry, and the daily variations of temperature consequent 
on excessive radiation are much greater than farther 
south. Dust storms are also prevalent during the spring 
months. In the southern and south-western provinces, 
especially Szechuen, the rainfall is much greater than that 
above recorded, and the summer heat, though not higher 
as a maximum than that of Shanghai, is naturally more 
prolonged and more enervating. But as a whole the 
climate of China compares favourably with that of any 
other part of the world lying between the same parallels 
of latitude. The greater part of it is what may be called 
a White Man’s land, and in no part is it specially trying 
for Europeans. Certain areas of the province of Yunnan 
have a reputation among Chinese for iinhealthiness, being 
mostly those lying at the bottom of deep valleys of the 
Mekong and Salween rivers, where malarial fever abounds, 
and it may be mentioned that certain areas in this pro- 
vince are the home of the bubonic plague, an epidemic 
which has recently been attracting so much attention. 
On the other hand, the plateaus of Yunnan, and notably 
the plain of Talifu, have the reputation of an excellent 
climate, the latter, according to Indian travellers, compar- 
ing favourably with Kashmir. 

Area and Population . — The only change in area since 
1875 is the annexation to Japan of the island of For- 
mosa, with a population of about 2,000,000. In regard 
to population no accurate statistics are yet forthcoming. 
The Chinese Government continues from time to time to 
print in the Peking Gazette returns of the population made 
by one or other of the various provincial authorities, but, 
so far as is known, no systematic attempt has been made 
to take a general census on European principles. The 
method of numeration is to count the households, and 
from that to make a return of the total inhabitants of 
each province. As every province is divided for adminis- 
trative purposes into so many hsien or districts, and every 
district into so many hundreds, there would be no great 
difficulty, as the population is nearly all rural and tax- 
paying, in obtaining fairly accurate returns if sufficient 
care were taken. It does not appear, however, that much 
care is taken. The standing orders are that the returns 
are to be made every three years, but as no allowance is 
made to meet the expenses, it is probable that in the 
majority of cases the last return is taken, and a round 
sum is added or subtracted to meet the supposed facts of 
the case. Mr E. H. Parker published in the number 
of the Statistical Society's Jowrnal for March 1899 a 
series of tables translated from Chinese records, giving 
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tke population from year to year between 1651 and 1860. 
These tables show a gradual rise, though with many 
fluctuations, up till 1851, when the total population is 
stated to be 432 millions. From that point it decreases 
till 1860, when it is put down at only 261 millions. The 
follo\\ung table gives as nearly as can be ascertained the 
actual population at the present time : — 


Provinces. 

Area 

Square 

Miles. 

Population. 

Population 
per Square 
Mile. 

Anhwei 

53,000 

20,600,000 

388 

Chekiang 

34,700 

11,600,000 

334 

Chihli . 

67,800 

17,900,000 

30 

Fnhkien 

41,300 

23.500.000 

22.100.000 

568 

Honan 

61,300 

360 

Hnnan 

74,400 

21,000,000 

295 

Hupeh 

65,900 

33,500,000 

508 

Kansuh 

131,000 

9,400,000 

24,000,000 

72 

Kiangsi 

67,500 

355 

Kiangsu 

36,900 

80,100 

25,000,000 

5,100,000 

568 

Kwangsi 

63 

Kwangtnng . 

79,300 

30,000,000 

378 

Kweichow . 

58,800 

4,800,000 

80 

Shansi 

66,700 

11,800,000 

36,000,000 

177 

Shantung . 

55,500 

649 

Shensi 

74,000 

8,300,000 

112 

Szechuen 

160,000 

67,100j006 

6,200,000 

418 

Yunnan 

155,000 

40 

Total for eighteen 
provinces . 
Manchuria . 

1,353,200 

362,310 

377,900,000 

12,500,000 

34 


1,715,510 

390,400,000 



Constitution and Government. — The Government of 
China is in theory an absolute monarchy. The Emperor 
is the sole and supreme head of the state. His will is 
absolute alike in the highest affairs of state and in the 
humblest details of private life. The highest form of 
legislation is an imperial decree, whether promulgated in 
general terms or to meet a special case. In either form it 
is the law of the land, and no privilege or prescriptive right 
can be pleaded against it. All ofllcers of state, all judges 
and magistrates, hold their oflSices entirely at the imperial 
pleasure. They can be dismissed, degraded, punished with- 
out reason assigned, and without form of trial — even with- 
out knowing by whom or of what they are accused. There 
are no constitutional checks upon the arbitrary acts of the 
monarch. He is provided with an advisory council, but he 
is not bound by their advice, nor need he pretend that he 
is acting by and with their advice and concurrence. In 
practice, however, this arbitrary power is tempered in 
several ways. Firstly, although the constitution confers 
this absolute and unchecked power on the Emperor, it is 
not for his gratification but that he may exercise it for the 
good of his people. He rules by divine authority, and 
as the vice-regent of Heaven upon earth. If he rules 
corruptly or unjustly Heaven will send disasters and 
calamity on the people as a reproof j if the rule becomes 
tyrannical Heaven may withdraw its favour entirely, and 
then rebellion may be justified. Though treason and re- 
bellion are ordinarily the most heinous of crimes, yet 
history applauds a successful revolt as evidence of the 
iniquities of the fallen dynasty. The Manchu dynasty 
came to the throne as foreign conquerors, nevertheless they 
have adopted this theory, and base their right to rule, not 
on the power of the sword, but on divine approval. On 
this moral ground they claim the obedience of their sub- 
jects, and submit themselves to the corresponding obhga- 
tions. A more effective check upon the caprice of the 
Emperor, however, is the second which we will notice, 
namely, that the constitution prescribes that the Emperor 
shall live in seclusion. He is consequently dependent for 
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his facts on such information as the courtiers and high 
officers of state permit to reach him, and he is further 
dependent for the execution of his decrees on such means 
as these same officers supply him "with. Though in theory 
he can command the services and money of his subjects to 
an unlimited extent, yet the crowm as such has ]io revenues 
peculiarly its own. .It is dependent for the pay of the 
troops, as well as for the ordinary expenses of the imperial 
household, on contributions levied through the high 
oflicials on the several provinces, and without their con- 
currence and co-operation nothing can be done. The 
power of the purse and the power of the sword are thus 
exercised mediately through the instruments recognized by 
the constitution, and it thus comes about that the auto- 
cratic power is in practice transferred to the general body 
of high functionaries, or to that clique of them who for the 
time being have the ear of the Emperor, and who are 
united enough and powerful enough to impose their will 
on the others. The high functionaries of state who thus 
really wield the supreme power are almost without excep- 
tion civil officials who have risen from the ranks of the 
people. There is no hereditary aristocracy in the European 
sense of the term. Hereditary rank is indeed bestowed on 
a few public servants usually for a limited number of lives, 
and there are among the descendants of the Manchu chief- 
tains, who helped to found the dynasty, a few who hold 
titles of nobility, but in either case the rank se gives 
them no status in the constitution. Among the princes of 
the blood there are a small number who hold high office 
and take an important part in the Government, such as 
the late Prince Kung and Prince Ching, the former and 
the present head of the Tsung-Li-Yamen, but their right to 
have a voice in public affairs is in virtue of their holding 
ofl&ce, not in virtue of their nobility. Practically all the 
high officials who now constitute the Government of China 
have risen through the junior ranks of the civil service, 
and obtained their high i)Osition as the reward — so it must 
be presumed — of long and distinguished public service. 

The functions of Government are divided between (a) 
the central administration and (b) the provincial admin- 
istration. The empire proper is divided into eigliteen i)ro- 
vincial governments, each of which has a (jozuplete admin- 
istrative machinery of its own, and possesses a (juasi- 
independence in financial and military affairs. In sonuj 
cases two or three are grouped together undcir a goven-nor- 
general, often called, a viceroy, without, howewer, affecting 
their independent status. At the head of each province is 
a governor, whose main functions are to keep the peace 
and preserve order, to collect the taxes, to raise and pay his 
own troops, pay the salaries of the civil service, rciziit tho 
regulation quota of the taxes in money and in kind, as the 
case may be, to Peking, and to find and remit the extra 
“squeezes’' which the needs of the central Government may 
demand. If he does all that and things go smoothly, the 
central Government does not interfere with him. He 
renders pro formd accounts to the Board of Revenue at 
Peking, hut no effective scrutiny is maintained. He is 
not responsible for disorder beyond his own border, nor 
bound to send military aid to his neighbours even against 
foreign invasion. The functions of the central Govern- 
ment, on the other hand, are mostly confined to checking 
and registering the acts of the provincial governments, and 
seeing that things are done in conformity with izrocedent 
and with established rules. If the central authorities 
take the initiative, and issue orders, as they occasionally are 
forced to do, under foreign pressure, it by no means foilows 
that they will be carried out. The orders, if unwelcome, 
are not directly disobeyed, but rather ignored, or specious 
pleas are put forward, showing the difficulty or impossi- 
bility of carrying them out at that particular juncture. 
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The central Goyernment always wields the powder of 
removing or degrading a recalcitrant governor, and no 
case has been known where such an order was not promptly 
obeyed. But the central Government being composed of 
oflScials, stand by their order, and are extremely reluctant 
to issue such a command, especially at the bidding of a 
foreign Power. Generally the opinion of the governors 
and viceroys has great weight with the central Govern- 
ment, and probably no great measure of policy would be 
entered upon without their advice and concurrence. The 
Boxer troubles and the flight of the court from Peking on 
the approach of the foreign expeditionary force (Aug. 
1900) shook the whole governmental fabric of the Chinese 
Empire. This and the following sections must therefore 
be taken as representing the normal condition of things 
before the outbreak of disturbances in 1900. 

Central Administration. — The following are the principal 
departments of the central Government : — 

1. The Grand Secretariat {Neihd)^ consisting of four 
grand secretaries and two assistant grand secretaries, 
half of whom, according to a general rule applicable to 
nearly all the high offices in Peking, must be Manchu and 
half Chinese. This was originally the Supreme Council 
of the empire, but under the present dynasty it has ceased 
to be of active importance. It constitutes the Imperial 
Chancery or Court of Archives, and admission to its ranks 
confers the highest distinction attainable by Chinese 
officials, though -with functions that are almost purely 
nominal. Members of the Grand Secretariat are distin- 
guished by the honorary title of CJmng-tang, The most 
distinguished viceroys are usually advanced to the dignity 
of grand secretary while continuing to occupy their posts 
in the provinces. 

2. Grand Council (Chun Chi Chu). — This department, 
the actual Privy Council of the sovereign, in whose 
presence its members daily transact the business of the 
state, is composed of a small knot of men holding various 
high offices in the Government boards at Peking. The 
number is undetermined, but at present it is five. The 
literal meaning of the Chinese name Chun Chi Chu is 
“place of plans for the army,” and the institution de- 
rives its name from the practice established by the early 
emperors of the dynasty of treating public affairs on the 
footing of a military council. The usual time of trans- 
acting business is, in accordance with Chinese custom, from 
4 to 6 A.M. 

3. Tsung-Li-Yamen. — This, the best known of all the 
Chinese departments, was created after the Anglo-Chinese 
war in 1860 as a Board for Foreign Affairs. Previously to 
that war, which established the right of foreign Powers to 
have their representatives in Peking, all foreign business 
was transacted by one of the provincial viceroys, chiefly 
the viceroy of Canton. The only department at Peking 
which dealt specially with foreign affairs was the Li Fan 
Yuen, or Board of Control for the dependencies, which 
regulated the affairs of Mongolia, Tibet, and the tribu- 
tary states generally. With the advent of formally 
accredited ambassadors from the European Powers some- 
thing more than this was required, and a special board was 
appointed to discuss and if possible settle all questions 
with the foreign envoys. The number was originally four, 
with Prince Kung, a brother of the late Emperor Hsien 
Feng at their head. It has since been raised to ten, 
another prince of the blood, Prince Ching, being now 
president. The members are spoken of collectively as the 
prince and ministers. For a long time the board had no 
real power, and was looked on rather as a buffer between 
the foreign envoys and the real Government. The im- 
portance of foreign affairs, hov/ever, especially since the 
Japanese war, has identified the Yamen more with the 
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Grand Council, several of the most prominent men being 
members of both. At the same time that the Tsung-Li- 
Yamen w’as created two important offices w^ere established 
in the provinces for dealing with foreign commercial ques- 
tions, viz., the Superintendencies of Trade for the northern 
and southern ^jorts, the former being given to the 
governor-general of Chihli, and the latter to the governor- 
general at Nanking. Li Hung-Chang held the former for 
a number of years, and this position, combined with his 
personal talents and his influence at court, made him 
practically minister for foreign affairs over the heads of 
the Tsung-Li-Yamen. 

4. The six Boards (^Liu Fu). — The administrative 
work of the Chinese Government is divided between six 
departments termed boards, viz., the Board of Civil 
Office, the Board of Eevenue, the Board of Ceremonies, 
the Board of War, the Board of Punishment, and the 
Board of Works. Each board has two presidents and four 
vice-presidents, half being Manchu and half Chinese, The 
official constitution of each is practically the same. They 
control each in its own sphere, the nature of wffiich is 
sufficiently indicated by the names, the execution of that 
system of minute regulation for the conduct of publie 
business which is the special function of the central Govern- 
ment. The presidents and vice-presidents of the boards, 
together with the heads of the censorate and the Hanlin 
college, may be said to constitute the central Government. 
They have not all an equal voice in the decisions of questions, 
of state, but they are all qualified to tender advice to the 
sovereign, and it is from their number that the smaller 
executive councils above mentioned, viz., the Chwi Chi 
Chu and the Tsung-Li-Yamen, are selected. 

5. The Censorate (Tu Cha Yuen). — This is an institution 
peculiar to China. As the Emperor is condemned to live 
in seclusion, and has no means of learning what may be 
going on in the various parts of his dominions, the constitu- 
tion endeavours to supply a remedy by j^roviding a paid 
body of men whose duty it is to keep him informed of all 
facts affecting the welfare of the peoj^le and the conduct 
of Government, and in particular to keep an eye on the 
malfeasance of his officers. These men are termed Yu shih, 
generally translated censors. There are fifty-six of them, 
divided into fifteen divisions, each division taking a parti- 
cular province or area, so as to embrace the whole eighteen 
provinces, besides one metropolitan division. With the 
growth of a native press this institution loses its raison 
d^etre, and will probably fall into desuetude. It seems at. 
the present moment to be more powerful for mischief than 
for good. 

6. The Hanlin College (Hanlin Yuen). — The only other- 
institution of the metropolitan administration that need be 
noticed is the Hanlin College, and this chiefly because the 
heads of the college, who are presumably the most eminent 
scholars of the empire, have the right of advising the 
throne on all public affairs, and are eligible as members of 
the Grand Council, or of the Tsung-Li-Yamen. In other 
respects its functions are purely literary. The Chinese 
set fire to it during the fighting in Peking in June 1900- 
in the hope of burning out the adj oining British Legation, 
The whole of the valuable library, containing some of the 
most ancient manuscripts in the world, was destroyed. 

Provincial Administration. — No change has been made 
in the provincial administration since the article in the 
ninth edition of this work was written, where its organiza- 
tion is briefly described (Ency. Brit. v. 668). The ex- 
tension of the telegraph system and the growth of native 
newspapers enable the central Government to take a more 
active supervision in provincial affairs than it has hitherto 
been wont to do. 

Civil Service : how recruited. — The bureaucratic element. 
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is so vital a feature of the government of China, that a 
short notice of the public examinations whereby the ranks 
are recruited may not be out of place. As a general rule 
students preparing for the public examination read with 
private tutors. There are neither high schools nor uni- 
versities where a regular training can be got. In most of 
the prowncial capitals, and at some other places, there are 
indeed institutions termed colleges, supported to a small 
extent from public funds, where advanced students can 
prosecute their studies, and where both students and tutors 
receive a small stipend, but they hardly count as factors in 
the national education. The work is done by private tutors 
who, on the other hand, are ^ilentiful and cheap. After a 
series of preliminary trials the student obtains his first 
qualification by examination held before the literary 
chancellor in the prefecture to which he belongs. This is 
termed the SiiLUai, or licentiate’s degree, and in itself 
confers no claim to office, but is merely a qualification to 
enter for the higher examinations. The number of licentiate 
degrees to be given is, however, strictly limited ; those who 
have failed to get in are set back to try again, which they 
may do as often as they jilease. There is no limit of 
age. Those selected next proceed to the great examination 
held at the capital of each province, once in three years, 
before examiners sent from Peking for the purpose. Here 
again the number who pass are strictly limited. Out of 
10,000 or 12,000 competitors only some 300 or 350 can 
obtain degrees. The others, as before, must go back and 
try again. This degree, termed Chu jen, or provincial 
graduate, is the first substantial reward of the student’s 
ambition, and of itself, without more, qualifies for the 
public service, though it does not immediately nor neces- 
sarily lead to active employment. The third and final 
examination takes place at Peking, and is open to provincial 
graduates from all parts of the empire. About 6000 com- 
petitors enter for this final test, which is held triennially, 
of whom 325 to 350 succeed in obtaining the degree of 
Tsin sMh, or metropolitan graduate. These are the finally 
selected men who in due course become the officials and 
administrators of the empire. Several other 'doors are, 
however, open by which admission to the ranks of bureau- 
cracy can be obtained. In the first place, to encourage 
scholars to persevere, a certain number of those who fail to 
reach the chujen, or second degree, are allowed, as a reward 
of repeated efforts, to get into a special class from which 
selection for office may be made. Purther, the Govern- 
ment reserves to itself the right to nominate the sons and 
grandsons of distinguished deceased public servants without 
examination. And, lastly, by a system of 'Recommenda- 
tion,” young men from the institution termed the Im- 
perial Academy, or from the Manchu schools, or men who 
have served as clerks in the boards, may be put on the roster 
for substantive appointment. But over and above the 
foregoing, which are all deemed fair and legitimate methods 
of entering the public service, the necessities of the Chinese 
Government have from time’ to time compelled it to throw 
open a still wider door, namely, admission by purchase. 
During the Taiping rebellion, when the Government was at 
its mts’ end for money, formal sanction was given to what 
had previously been only intermittently resorted to, and 
since then immense sums of money have been received by 
the sale of patents of rank, either to secure admission to 
office, or more rapid promotion of those already employed. 
As a result of this policy, the country has been saddled 
with thousands of titular officials far in excess of the number 
of apjpointments to be given away. The more deserving 
men are thus kept waiting for years, while inferior and less 
capable officials are pushed ahead, because they have money 
wherewith to bribe their way. The evils of the purchase 
system are recognized, and efforts from time to time are 
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made to check it, but with indifferent success. The evil, 
however, is not altogether unmixed, as it has admitted into 
the service a number of men who are free from that bigoted 
adherence to Confuciaii doctrine which characterizes the 
literary classes, and more in touch with modern progress. 
All candidates who thus succeed, whether by examination, 
recommendation, or purchase, in entering the official ranks 
are then eligible for active employment, but as the number 
of candidates is far in excess of the number of ap 2 )ointments 
a period of weary waiting ensues. A few of the best 
scholars get admitted at once into the Hanlin college, or 
into one or other of the boards at Peking. The rest are 
drafted off in batches to the various provinces to await 
their turn for appointment as vacancies occur. During 
this period of waiting they are termed ''expectants,” and 
draw no regular pay. Occasional service, however, falls in 
their way, as when they are commissioned for special duty 
ill outlying districts, which they perform as JFe/' yuem^ or 
deputies of the regular officials. The period of ex^jcctancy 
may be abridged by recommendation or purchase, and it is 
generally supposed that this last lever must invariably be 
resorted to to secure any lucrative local apjiointmeut. A 
230or blit promising official is often, it is said, financed 
by a syndicate of relations and friends, 'who look to recoup 
themselves out of the illegal, but customary 2 )erquiHites 
which attach to the jiost. The ai^pointmonts t(j the junior 
provincial posts are usually left to the j^i-'o'slncial Govern- 
ment, but the central Government can always iuteilere 
directly. Aiipointmcnts to the lucrative ])osts of customs 
taotai at the treaty ports are usually made direct from 
Peking, and the officer selected is not jn'ct— arily nor 
usually from the provincial staff. It would perhaps bo 
safe to say that this appointment is always the result of a 
pecuniary arrangement of greater or less magnitude. 

Meligion , — As stated in the ninth edition (v. 671), the tliree jirin- 
cqml religions of China are Confucianism, Buddhism, and Taoism. 
To these should bo added ancestor - worship, which i- U’m 
universally by all classes, and which as a guidiug pJ'd ' ’j- ■ 
life has a more potent inJluencc over tlie Cliinaiuau than any 
other doctrine. It may he ■"'^g.""dcd a branch of Oonfueiainsm. 
It did not, indeed, originat-; i jdiilosoiffier, having been 
practised long before he flourished, but the duty was strongly in- 
culcated by him. He enjoined also the due observance of the 
ritual prescribed by the state for the worship of all recognized 
deities, including the worship of heaven and earth 1)y the 
Emperor, and the worship by state oflicials of local divinities 
and deceased worthies who may from time to time have been 
canonized by imjierial decree. Confucianism has no pricstlmod. 
The acts of worship are performed by the Emperor in ]■ '■ u' l.y 
the officials, and by the head of every household, ■ ■■ 
within his own <3pi'crr. But Confucianism has always 

been a tolerant ard ii-ni-.iggr-.-.dve -'i. While enjoining tho 
v.,-rf.v'm.T":o r,^ .nncestor-worship, and the observance of tho pre- 

lib- '1 to recognized deities, it does not at all object to 

devotion being paid to other possible divinities, so long as the 
followers do not jnofess corrupt and heterodox doctrine. The lino 
of division between what is orthodox and heterodox is more i)olitical 
than religious. Any cult which preaches a doctrine subversive of 
the fundamental end <sn"ro''l of the constitution is hetero- 
dox and imlawfii . ji.d ivs ■ ”■ 'j-lers the followers liable to 

severe jienalties a ''Jiv- mii..- iv ,« -I mi. But mere belief in gods 
not recognized b} ■’ '• -nt- ba'-iidiv-, so long as it docs not lead 
to action likely to be subversive of the existing order of things. 
Thus a Confucianist may at the same time be a Buddhist or a 
Taoist, or he may be all three. The three religions are not mutu- 
ally exclusive, but run into one another, and Ifence it is impossible 
to give any statistics of the respective numbers of eacli. Tlic 
Christian religion was long deemed heterodox, but since the con- 
clusion of the treaties it hns offlcially been jiroclaimed to be ])er- 
missible. A Confucianist niighi now, from the Chineses point of 
view, be also n Christian, and probably many would become so if 
the Cliristiaij religion would accciit them on these terms. One of 
the powerful congregations of the Koman Catholic Church was in 
the last century prepared to do so, at least it was pre])ared to allow 
converts to continue ancestor-worship. The proposal was over- 
ruled by the Pope, but had it been permitted there would possibly 
have been by this time as many nominal Christians in China as 
there are professors of Buddhism, which was itself a foreign religion. 
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Tlie state of religion in China may thus he summed up : — Con- 
fucianism in the wider meaning, as including ancestor-worship, is 
accepted universally. Ancestor-worship is practised by practically 
all classes. Confucianism, in the narrow sense of the worship 
of Confucius, is compulsory on all officials, and is voluntarily 
practised by all scholars and aspirants to literary honours. 
Buddhism is more or less practised, so far as occasional visits 
to the temples and to sacred shrines are concerned, by about 
half the population. Taoism is practised to a considerably 
smaller extent. The services of the priests of one or other sect are 
generally invoked for funeral ceremonies. The priests of both these 
sects live solely in temples and monasteries, and do not enter 
private houses except when invited, in which case their services are 
paid for. Neither class attempts to exercise any influence over the 
people, and both are held in low esteem. Mahommedanism in a 
modified form is professed by some thirty or forty millions scattered 
over the north and west of China. They usually perform ancestor- 
worship as well, and if officials, they take part in the Confucian 
ceremonies. 

Christian missions, both Roman Catholic and Protestant, are 
now established in every province in China. Freedom to embrace 
the Christian faith is guaranteed by the Chinese Government, and 
as a rule the missionaries have free scope in teaching and preaching, 
though local disturbances are not infrequent. The number of 
Catholic converts is about one million, and that of all Protestant 
sects is reported to he slightly over 100,000. 

An imperial decree which was made public in 1897, conferring 
a sort of official status on the hierarchy of the Roman Catholic 
Chui’ch in China, deserves a short notice. Since the conclusion 
of the treaties in 1860, permitting the practice and teaching of 
the Christian religion, the missionary question has been one of 
the most important which the Chinese Government has had to 
deal with. Though the average Chinaman is naturally tolerant 
and indeed indifferent in matters of religion, the preaching of 
Christianity has in many parts aroused fierce opposition, leading 
to attacks on mission stations with loss of life and property. 
These attacks have in turn given rise to serious diplomatic con- 
troversy, and questions connected with missions have formed no 
inconsiderable part of the work thrown upon the foreign legations 
in Peking. In general, a missionary is under the protection of 
his own Government, no matter what his creed may be ; but 
France has from the first constituted herself the protector of 
Roman Catholic missions, irrespective of the nationality of the 
priest concerned, and she has thereby been able to bring pressure 
to bear on the Chinese Government out of all proportion to her 
commercial interests. An effort was made by the Chinese in 1886 
to get rid of French domination by inducing the Pope to send a 
special legate to Peking as controller of Roman Catholic missions. 
The Vatican was disposed to consent ; but the French Government 
made such strenuous opposition, threatening to withdraw the 
concordat in France, that the papal authorities were obliged to 
decline. Franco was unwilling to forgo the political influence 
which the position of protector of one or two thousand priests 
and about a million of converts gave her, and she has used that 
influence to obtain redress of grievances and to improve the posi- 
tion of the Roman Catholic missionaries. In 1896 formal per- 
mission was given for the missions to acquire and hold real estate in 
any part of China ; but a still more important privilege is the one 
we have mentioned, namely, the giving a recognized official status 
to the several grades of the priesthood, and so placing them on 
terms of equality wdth the local officials. Bishops are to rank 
with governors of a province, pro- vicars with judges, taotais, and 
so on. International matters are to be discussed and settled 
locally, and in grave cases appeal is to be made 'to the minister 
of the nation “specially entrusted by the Pope with the protec- 
tion of Roman Catholic missions.” This last clause has been 
repudiated by the British Government as far as its own nationals 
are concerned. It is apprehended that the privilege, while en- 
hancing the status of the priests, will tend to widen the breach 
already existing between converts and their fellow-countrymen. 
The interference of priests in matters of litigation where one of 
their converts is concerned has often been made matter of com- 
plaint, and the fact that they are in effect authorized to interfere 
is not likely to diminish the friction. 

Instruction. — V ery little was done by the Chinese Government 
during the period 1875-1900 for the better education of the people. 
Elementary education is still left to take care of itself. The 
most noteworthy fact to be noticed is the great number of 
mission schools that are now maintained in various parts of the 
Empire. Though insignificant as compared with the vast popula- 
tion, these schools are doing valuable service in imparting a know- 
ledge of English to a small proportion of the youth, who in turn, 
not infrequently, become instructors to a wider class. But among 
the great mass of the people the densest ignorance prevails, even 
as regards their own language and history, and much more as to’ 
any knowledge of other countries. In respect of advanced educa- 
tion the Chinese Government has done a little better. There are 
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in most provincial capitals institutions termed colleges, where 
tutors or professors are maintained at the public expense, and 
where a limited number of students are admitted. There are also 
in every district two or three paid officials who are termed directors 
of studies. Their function, however, is not to teach, but to 
examine, and they act as registrars of the students entering for 
the public examinations. The object aimed at is not the general 
education of the people, hut to aid poor and deserving students to 
pass the examinations, and so enter the public service. The idea 
of educating the people so as to make them more capable citizens 
is nowhere to he found, and apparently has never been conceived 
as one of the duties of Government. At Peking, a college, termed 
the Tung Wen Kwan, was instituted about 1870. and is still 
maintained with a staff of foreign professors and teachers. It is 
mainly a school of languages to enable young Chinese to qualify 
as interpreters in English, French, etc. Similar schools have been 
established at Canton, Foochow, and one or two other places, with 
hut_ indififerent results, and as a factor in the education of the 
nation they can hardly be said to count. A more promising plan 
was conceived in 1880, or thereabouts, by the then governor-general 
of FTanking, who sent a hatch of thirty or forty young students to 
America to receive a regular training, on the understanding that 
on their return they would receive official appointments. The 
promise was not kept, however. A report went about that these 
students were becoming too Americanized. They were hastily 
recalled, and when they returned they were left in obscurity. 

Native Fress. — In connexion with the subject of education we 
may notice the growth of a native press, which promises to have 
an important influence on the development of the nation. The 
Peking Gazette^ which is sometimes called the oldest iiaper in the 
world, is not a newspaper at all in the ordinary sense, but merely 
a court gazette for publishing imperial decrees and such public 
documents as the Government may wish to give out. It never 
contains original articles nor any discussion of public affairs. The 
first genuine native newspaper was published at Shanghai about 
1870. It was termed the Blien Pao, or Shanghai Neus, and was 
issued under foreign auspices, the first editor being an Englishman. 
It was some years before it made much headway, but success came, 
and it was followed by various imitators, some published at 
Shanghai, some at other treaty ports, and at Hongkong. In 1895 
there were eleven native newspapers in circulation, and since then 
the number has largely increased. There are now some thirty-five 
in circulation, almost all dailies, of which half are issued from 
Shanghai. Besides the dailies there are at least as many magazines 
or other periodicals, most of which are issued from the various 
mission presses, and several of which are exceedingly well written. 
The effect of this mass of literature on the public mind of China 
cannot but he of first-rate importance. It must tend, more than 
anything else, to dispel the darkness and to promote ideas of 
reform and progress. The attitude of the central Government 
towards the native press is somewhat undefined. There are no 
press laws, hut as every official is a law unto himself in these 
matters, there is nothing to prevent him from summarily suppress- 
ing an obnoxious newspaper and putting tlio editor in piison. 
The Emperor, among other reform edicts A\liich preceded and 
provoked the coup d’etat of 1898, declared that iiew&j>apers were 
a boon to the public, and appointed one of them a Government 
organ. The Empress - dowager revoked this decree after the 
deposition of the Emperor, and declared that the public dis- 
cussion of affairs of state in the newspapers was an impertinence, 
and ought to he suppressed. The existence of the press, however, 
is tolerated, and by some officials at least would seem to he en- 
couraged. In any case no interference could be offered to those 
native papers which are published by foreigners, inasmuch as the 
latter are, by the extra-territorial clauses of the treaty, exempted 
from Chinese jurisdiction. The regulation of the press is one of 
those problems which the Chinese Government has yet to solve. 

Social Condition. — The social condition of the people relative to 
European standards must he put as very low. Agriculture is the 
one great industry. Four - fifths of the population may he put ■ 
down as peasant cultivators of the soil. Of these fully one-half are 
small peasant proprietors owning the land they till, subject to the 
payment of the state taxes. Nearly all the other half hold land 
on lease, paying rent ; and only a comparatively small proportion 
are agricultural labourers. But whether as proprietors or farmers 
the holdings are always very small — so small that the condition of 
the holders is hardly above that of ordinary field labourers. The 
minute subdivision of the holdings is due to two causes — firstly, 
over-population ; and, secondly, the land laws. As to tlie latter, 
the invariable rule of succession is equal division among all male 
children. Not only is there no primogeniture, hut a parent 
cannot, even if he wished to do so, leave all his land to one son. 
There must be substantially an equal division, the will of the 
father notwithstanding. As early marriages and large families are 
the rule, this process of continual division and subdivision has 
brought things down to the irreducible minimum in many places. 
In the Journal of the China Branch of the Boyal Asiatic Society for 
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1888 a series of short papers was printed, contributed by mis- 
sionaries and others living in the interior of the country, describing 
the social condition of the peasantry. From these it appears that 
the irreducible minimum is, in the more fertile parts, as low as a 
sixth of an acre per head. In other words, a family of six persons 
can make a living out of a farm of one acre. This would make a 
possible population of 3840 to the square mile. As a matter of 
fact, the subdmsion has in numberless cases been carried even 
below that limit. Small patches of one -tenth, or even one- 
twentieth, are to be found as the estate of an individual landowner, 
and the vast majority of holdings run between one and three acres. 
With three acres a family is deemed very comfortable, and the 
possession of ten acres or more means luxury. Three acres is about 
the largest quantity which one family can manage without employ- 
ing hired labour. In the northern provmces, where wheat, maize, 
&c., which do not require irrigation, are grown, five acres can be 
worked by one household. If the family possesses more land than 
that the balance is almost invariably let, and always in similar 
small holdings. ISTowdiere is the system of farming by capitalists 
wdth hired labour to be found. The following is an instance given 
by one of the writers in the above-named journal, and may be taken 
as typical of the bulk of the rural population : — 

‘‘"Pong Hia lives in a village of 300 persons, in which about 30 
are landowners. Pong Hia owns more than any other man in 
his class, having 2 acres (12 mow). His family consists of 10 per- 
sons. He IS 40 years old, his wife is 41, his son is 22, his son’s 
wife is 22, his four daughters are from 10 to 17, ancl his two 
grandchildren are 3 and 8 years old. He and his son till the 
land, hiring help in harvest -time. The womenfolk weave and 
make clothing for the family, rear pigs and fowls, and do all the 
housework. 'The house in which these ten persons live is worth 
£12, including the site ; the furniture is worth £4 : 10s. , the clothing 
worth about £4. The family lives comfortably upon the produce 
of the land, and is reckoned affluent.’* 

To this it may be added that land such as the foregoing will 
yield two, or sometimes three, crops in the year. The spring crop 
IS wheat, soAvn in Hovember and reaped in April ; the summer or 
principal crop is rice, planted in May and reaped in August or 
September ; and an autumn crop of cabbages, beans, or other green 
stuff can usually be got in, sometimes overlapping with the wheat. 
In the southern provinces two rice crops can be got in succession 
during the summer, besides the winter crop. 

It will be gathered from the foregoing that there is no class of 
wealthy territorial magnates, corresponding to the aristocracy of 
this and other European countries. The only class which at all 
resembles them is the class of retired officials. As the bureaucracy 
monopolize all the power in the country, they generally contrive to 
monopolize a good deal of the wealth. This is not infrequently 
invested in land, and consequently there are to he found in most 
provinces several such families with a country seat and the usual 
insignia of local rank and influence. On the decease of the heads 
or founders such families would, in the natural course of things, be 
broken up and the land divided, but it is considered more dignified 
for the sons to refrain from dividing, and to live together, sharing 
the rents and profits in common. This is sometimes continued for 
several generations, until the country seat becomes an agglomera- 
tion of households and the family a sort of clan. A family of tliis 
kind, with literary traditions, and with the means to educate the 
young men, is constantly sending its scions into the public service, 
who in turn bring their earnings to swell the common funds, while 
the rank and dignity which they may earn add to the importance 
and standing of the group as a whole. The members of this class 
are usually termed the literati^ or gentry. Though the constitu- 
tion does not recognize them as having any share in the local 
government, yet they can exercise an enormous influence in public 
affairs. The peasantry who farm their lands are, of course, under 
their control. The official rank which most of the members have 
acquired hy promotion or purchase enables them to resist, and 
perhaps browbeat, the local officials, while they further terrorize 
‘the latter by threatening to denounce them to the Emperor, 
which they can often manage to do through some one or other of 
their many relations or marriage connexions who may happen to 
have the ear of the court. Being usually intensely bigoted and 
conservative, they present a serious barrier to progress, especially 
if there is a foreign element in it, such as the introduction of rail- 
ways, or making of roads, or renting of inland residences by foreign 
merchants or missionaries. Hot infrequently have projects for the 
improvement of trade, assented to by the local ofecials, been 
blocked by the opposition of the gentry, the former not daring to 
incur their resentment. But such families, unless their wealth is 
kept up by continual accessions, tend, in course of time, to decline 
through the levelling operation of the law of succession. As the 
numbers among whom the wealth must be shared increase rapidly 
with every generation, a point is soon reached when the individuals 
of the family are no better off than the peasantry who till their 
land, and then a break-up is inevitable. If possible, however, the 
eldest branch preserves the family records and the ancestral hall, 


some portion of the domain being put in mortmain for this pur- 
pose. When scattered, the collateral branches of such a family 
contrive to keep in touch, the common bond being the ancestral 
hall and the right to join in the family ancestor - worship. 
Numerous instances can be found where families no better olf than 
the commonalty can trace their descent back through twenty 
generations. 

Finance . — In fiscal matters, as for many oLlier purposes, the' 
Chinese empire is an agglomeration of a number of quasi-inde- 
pendent units. Each province has a complete administrative staff, 
collects its own revenue, j^ays its own civil service, pays its own 
militia and naval forces, and out of the surplus contributes 
towards the expenses of the imperial Governiiieiit a sum which 
vanes with the imperiousness of the needs of the latter and with 
its own comparative wealth or poverty. The imperial Government 
does not collect directly any i)art of the revenues, unless wc except 
the imperial maritime customs, though these, too, pass through 
the books of the provincial authorities. We may also except a few 
of the old native customs stations which arc deemed perquisites of 
the imperial court, as, for instance, the native custom-house at 
Canton, Hwei Kwan on the Grand Canal, and various stations in 
the neighbourhood of Peking, The superintendent of these stations 
is a nominee of the court, always a Maiichii, who makes liis returns 
direct to the throne and not to the governors. But otherwise the 
court and the central Government in Peking arc de]jcnclent upoir 
the sums they can levy on the provinces. It lias hitlierto beam 
extremely difficult to obtain anything like trustworthy figures lor 
the whole revenue of China, for the reason that no statistics are 
published by the central Government at Peking. The only avail- 
able data are, first, the returns published by the imperial Maritime 
Customs for the duties levied on foreign trade ; and, secondly, the 
memorials sent to Peking by the provincial aiitliovities on revenue 
matters, certain of which are published from time to time in the 
Peking Gazette. These are usually fragmentary, being merely 
reports which the governor has himself received from his subordi- 
nates, detailing, as the case may be, the yield of the land tax or thc' 
likin for Ins particular district, with a dissertation oil thc causes 
which have made it more or less than for the previous ])eriod. Or 
the return may be one detailing the expenditure of such and such 
a department, or reporting the transmission of a sum in reply to a 
requisition of the Board ofKevenuo, with a statement of the source 
from wdiich it has been met. It is only by collating tliese riffunis 
over a long period that ai)yibiug like a conqdete statement can bo 
made up. And even tlun ll is (jiiiu; certain that these returns do 
not represent anything like thc total of taxation ])ai(l by thc 
people, but, as far as they go, they may bo taken to represent the 
volume of taxation on which the Peking Government can draw 
revenue. 

The following figures ^ give as nearly as can bo done the actual 
revenue of the Chinese cm 2 )ire as returned by thc resi)Oiisible 
officers of Government : — 


1. Land tax in silver . 

2. ,, ,, (in grain) value 

3. Salt tax 

4. Likin .... 

5. Foreign maritime customs 

6. Native customs 

7. Duty on native opium . 

8. Miscellaneous 


Tads 25,000,000 

6.500.000 

13.500.000 
13,000,000 

22.500.000 
2,000,000 

2 . 200.000 
5,500,000 


Total Taels 90,200,000 

Equal to £13,530,000. 


Sources of Pevenue. — 1. Land Tax . — In China, as in most 
Oriental countries, the land has from time immemorial been tlie 
mainstay of the revenue. In the early years of tlio present 
dynasty there was levied along with the land tax a poll tax on all 
adult males, but in 1712 the two were amalgamated, and tho%vholo 
burden -was thrown upon land, families not posvsossing land being 
thereafter exempted from taxation. At the same time it was 
decreed that the amount of the land tax as then iixed should be 
permanent and settled for all time coming. As a matter of laeff 
it would appear from the records that this promise iias been k(,qit 
as far as the central Government has been concerned. In all its 
many financial difficulties it does not seem ever to have tried to 
inepase the revenue by raising the land tax. The amount of tax 
leviable on each plot is entered on the title deed, and, once 
entered, it cannot be changed. The tax on almost all lands is 
thus stated to he so much in silver and so much in rice, wlieat, or 
whatever the principal crop may be. Except in two ])rovinceSj 
however, the grain tax is now commuted and paid in silver. The 
exceptions are the provinces of Kiangsu and Chekiang, which still 


^ Throughout this article the tael spoken of is the Haikwan taeb 
the present value of which is about 3s. It fluctuates with the value 
of silver. 
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send forward their taxes in grain. This is despatched in hulk 
through a department of the Government to Peking, w'here it is 
distributed as rations among the hlanchu soldier}^ and retamers in 
and about the capital. The value of the grain forwarded (gener- 
ally called tribute rice) is estimated to amount to taels 6,500,000. 
The total collection in silver, as reported by the responsible officials, 
amounts in round numbers to taels 25,000,000. The total yield 
of the land tax, therefore, is taels 31,500,000, or say £4,725,000. 

It will readily be granted that for such a large country as China 
this is a very insignifieant one. In India the land tax yields 
£17,000,000, and China has undoubtedly a larger cultivated area, 
a larger population, and soil that is on the whole more fertile ; 
but it is certain that this sum by no means represents the amounts 
actually paid by the cultivators. It is the sum which the various 
magistrates and collectors have to account for and remit in hard 
cash. But as nothing is allowed them for the costs of collection, 
they add on a percentage beforehand to cover the cost. This they 
usually do by declaring the taxes leviable not in silver, but in 
copper “cash,” which indeed is the only currency that circulates 
in country places, and by fixing the rate of exchange to suit them- 
selves. Thus while the market rate is, say, 1500 cash to the tael, 
they declare by general proclamation that for tax-paying purposes 
cash will be received at the rate of 3500 or 4000 to the tael. Thus 
while the nominal land tax in silver remains the same it is in effect 
doubled or trebled, and, what is worse, no return is made or 
account req[uired of the extra sums thus levied. Each magistrate 
or collector is in effect a farmer. The sum standing opposite the 
name of his district is the sum which he is bound to return under 
penalty of dismissal, but all sums which he can scrape together 
over and above are the perquisites of office less his necessary 
expenses. Custom, no doubt, sets bounds to his rapacity. If he 
went too far he would provoke a riot ; but one may safely say there 
never is any reduction, what change can be effected being in the 
upward direction. What the actual sums may be which are thus 
levied and not accounted for it is impossible to tell, but a rough 
idea may be gathered from a calculation of the probable area under 
cultivation and the average actual payment. The area of the 
eighteen provinces constituting China proper is roughly 1,300,000 
square miles, and assuming that one-fourth of this is under cultiva- 
tion, we should have a taxable area of over 300, 000 square miles, 
say 190,000,000 acres, which is probably under the mark. Accord- 
ing to the best information obtainable a moderate estimate of the 
sums actually paid by the cultivators would give two shillings per 
acre. This for the eighteen provinces shonld give £19,000,000 as 
being actually levied, or more than four times what is returned. 

2. The Salt Duty . — The trade in salt is a Government mono- 
poly. Only licensed merchants are allowed to deal in it, and the 
import of foreign salt is forbidden by the treaties. Eor the pur- 
pose of salt administration China is divided into seven or eight 
main circuits, each of which has its own sources of production. 
Each circuit has carefully-defined boundaries, and salt produced 
in one circuit is not allowed to be consigned into or sold in 
another. There are great differences in price between the several 
circuits, but the consumer is not allowed to buy in the cheapest 
market. He can only hny from the licensed merchants in his own 
circuit, who in turn are debarred from procuring supplies except 
at the depot to which they belong. Conveyance from one circuit 
to another is deemed smuggling, and subjects the article to con- 
fiscation. 

Duty is levied under two heads, the first being a duty proper 
payable on the issue of salt from the depot, and the second being 
likin levied on transit or at the place of destination. The two 
together amount on an average to about taels 1.50 per picul of 
133^ or 3s. 9d. per cwt. The total collection returned by the 
various salt collectorates amounts to taels 13,500,000 (£2,025,000) 
per annum. The total consumption of salt for all China is 
estimated at 25 million piculs, or nearly million tons, which is 
at the rate of 9 Ib per annum per head of the population. If the 
above amount of taels 1.50 were uniformly levied and returned, the 
revenue ought to be 37i million taels instead of 13^. 

3. LiMn on General Merchandise , — By the term likin is meant 
a tax on inland trade levied while in transit from one district to 
another. It was originally a war tax imposed as a temporary 
measure to meet the military expenditure required by the Taiping 
and Mahommedan rebellions of 1850-70 ; but the Government has 
never been able to dispense with it since, and it is now one of the 

ermanent sources of income. In the present disorganized con- 
ition of China it would perhaps be difficult to impose any other 
form of taxation which would yield a like return, but at the same 
time it is in form as objectionable as a tax can be, and is equally 
obnoxious to the native as to the foreign merchant. Tolls or 
barriers are erected at frequent intervals along all the principal 
routes of trade, whether by land or water, and a small levy is 
made at each on every conceivable article of commerce. The 
individual levy is small, but over a long transit it may amount 
to 15 or 20 per [cent. The objectionable feature is the frequent 
stoppages with overhauling of cargo and consequent delays. By 


treaty foreign goods may commute all transit dues for a single 
payment of one-halt the import tariff dut}", but this stipulation 
is but indifferently observed, giving rise to frequent complaints 
on the part of foreign merchants. The difficulty in securiii:^ due 
observance of this treaty right lies m the tact i.iat tbe "^likin 
revenue is claimed by the x^rovincial authorities, and the transit 
dues when commuted belong to the central Government, so that 
the former are interested in opposing the commutation bv every 
means in their power. As a further means of neutralizing the 
commutation they have devised a new form of impost, viz., a 
terminal tax ivhich is levied on the goods after the termination of 
the transit. The amount and frequency of likin taxation are 
fixed by provincial legislation — that is, by a proclamation of the 
governor. The levy is authorized in general terms by an imperial 
decree, but all details are left to the local authorities, who in 
this, as in all other matters, have a general legislative power. 
The yield of this tax is estimated at j’l'esent at taels 13,000,000 
(£1,950,000), a sum which probably represents one-thii'd of what 
IS actually paid by the merchants, the balance being costs of 
collection. 

4. The Imperial Maritime Customs . — Tlie Maritime Customs is 
the one department of finance in China -which is managed with 
probity and honesty, and this it owes to the fact that it is worked 
under foreign control. It collects all the duties^ le-viable under the 
treaties on the foreign trade of China, and also all duties on 
the coasting trade so far as carried on by vessels of foreign build, 
whether Chinese or foreign- owmed. It does not control the trade 
in native craft, the so-called jiink trade, the duties on which are 
still levied by the native custom-house officials. By arrangement 
between the British and Chinese Governments, the foreign customs 
levy at the port of entry a lildn on Indian opium of 80 taels per 
chest, in addition to the tariff duty of 30 taels. This levy frees the 
opium fi-oni any further duty on transit into the interior. The 
revenue of the Maritime Customs has risen from taels 11,000,000 
in 1873, to taels 22,500,000 in 1898. In sterling figures, however, 
it would seem to have fallen, owing to the fall in the gold qirice of 
silver. The revenue of 1873, converted into gold at the exchange 
of the day, was about £3,666,000, whereas that of 1898 would only 
give £3,375,000. From the point of view of the Chinese Govern- 
ment, which values everything in silver, the revenue has satis- 
factorily increased. 

5. Native Customs . — The administration of the Native Customs 
continues to be similar to what prevailed in the Maritime Customs 
before the introduction of foreign supervision. Each collector is 
constituted a farmer, bound to account for a fixed minimum sum, 
but practically at liberty to retain all he may collect over and 
above. If he returns more he may claim certain honorary rewards 
as for extra diligence, but he generally manages to make out his 
accounts so as to show a small surplus, and no more. Only im- 

erfect and fragmentary returns of the native collectorates have 
een published, hut the total revenue accruing to the Chinese 
Government from this source does not appear miich to exceed two 
million taels (£300,000). It is believed that if this department 
were included in the purview of the foreign staff of the Maritime 
Customs the sum might easily he trebled. 

6. Duty on Native Opium . — The growth and manufacture of 
opium was up till recent years forbidden by the laws of China. It 
was, however, openly connived at by the ofiicials in several pro- 
vinces, especially in the south-west, where indeed it seems to have 
been cultivated from time immemorial, and its taxation formed a 
main source of their income. The restrictions are now withdrawn, 
and the central Government have been endeavouring to appropri- 
ate the taxation to their own uses. The collection remains in tbe 
hands of the provincial officials, but they are required to render 
a separate account of duty and likin collected on the drug, and to 
hold the sum at the disposal of the Board of Revenue. Opium is 
pre-eminently a fit article of taxation, and if the levy were faithfully 
carried out at a rate corresponding, ad valorem, to that which is 
levied on Indian opium, it would give a revenue sufficient to enable 
the Government to remit the whole likin taxation on internal 
trade. The annnal import into China of Indian ojnum amounts 
to about 50,000 chests, on which the Chinese Government receives 
from duty and likin combined about 5^ million taels (£825,000). 
The total amount of native-grown opium is estimated at about 
400,000 chests (53,000,000 Ib), and if this were taxed at taels 60 
per chest, which in proportion to its price is a similar rate to what 
is levied on Indian opium, it should give a revenue of 24 million 
taels. Compared with this the sums actually levied, or at least re- 
turned by the local officials as levied, are insignificant. The 
returns so far as published give a total levy for all the eighteen 
provinces of only taels 2,200,000 (£330,000). 

7. Miscellaneous . — Besides the foregoing, -which are the main 
and regular sources of income, the provincial officials levy sums 
which must in the aggregate amount to a very large figure, hut 
which hardly find a place in the returns. The prmcipal are land 
transfer fees, pawnbrokers’ and other licenses, duties on reed flats, 
commutation of corvee and personal services, &o. The fee on 
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land transfers is 3 per cent., and it could be shown, from a calcu- 
lation based on the extent and value of the arable land and the 
probable number of sales, that this item alone ought to yield 
an annual return of between one and two milhons sterling. 
Practically the wdiole of this is absorbed in office expenses. Under 
this heading should also be included certain item’s which, though 
not deemed part of the regular revenue, have been so often re- 
sorted to that they cannot be left out of account. These are the 
sums derived from sale of office or of brevet rank, and the sub- 
scriptions and benevolences which under one plea or another the 
Government succeeds in levying from the wealthy. Raising money 
by sale of title or official rank has long been and still is a favour- 
able device for special emergencies, such as the great famine in 
Shansi, the inundation of the Yellow river, and so forth, the sale 
being stopped when the emergency has passed. But excluding 
these, the Government is always ready to receive subscriptions, 
rewarding tbe donor with a grant of official rank entitling him to 
wear the appropriate ‘^button."’ The right is much sought after, 
and indeed ihere are very few Chinamen of any standing that are 
not thus decorated, for not only does the button confer social 
standing, but it gives the wearer certain very substantial advan- 
tages in case he should come into contact with the law courts. 
The minimum price for the lowest grade is taels 120 (£18), and 
more of course for higher grades. The proceeds of these sales go 
directly to the Peking Government, and do not as a rule figure in 
the provincial returns. The total of the miscellaneous items 
accruing for the benefit of the Government is estimated at taels 

5.500.000. 

Expenditure . — In regard to expenditure, a distinction has to be 
drawn between that portion of the revenue which is controlled by 
the central Government, and that controlled by the several pro- 
vincial authorities. In theory, no doubt, the imperial Govern- 
ment is supreme, and can spend the revenue of the nation in any 
way it chooses, but in practice it is not so. As tbe provinces 
collect the revenue, and as the authorities there are held respons- 
ible for the peace, order, and good government of their respective 
territories, it follows that the necessary expenses of the provinces 
form a sort of first charge on the revenue. If the Peking Govern- 
ment asks for more than the province can afibrd, they simply 
cannot get it. The order is not, in so many words, refused, it is 
simply disregarded, and the Peking Government have no means 
of enforcing it. The method of working is as follows : — The Board 
of Revenue at Peking, which is charged with a general sxipervision 
of finance matters all over the empire, makes up at the end of the 
year a general estimate of the funds that will he required for 
imperial purposes during the ensuing year, and apportions the 
amount among the several provinces and the several collectorates 
in each province. The estimate is submitted to the Emperor, and, 
when sanctioned, instructions are sent to all the viceroys and 
governors in that sense, who, in turn, pass them on to their 
subordinate officers. In ordinary times these demands do not 
materially vary from year to year, and long practice has created 
a sort of equilibrium between imperial and provincial demands. 
The remittances to the capital are, as a rule, forwarded with reason- 
able regularity, mostly in the form of hard cash, and though thero 
are frequent complaints of the falling-olf of revenue, yet, by good 
luck, some other fund is found to have a little to spare, and the 
amount can be made up. It would, indeed, appear to be the cue 
of every governor to minimize the resources of his own province 
as much as possible, so as to stave off importunate demands from 
Peking, and get them foisted on to some other province. Hence 
the frequent references to the Taiping rebellion (a favourite stalk- 
ing-horse, though now a generation old), the lamentations over 
the fallin^-off of revenue, and the decaying state of the province 
— all for the most part fictions of the imagination. There is thus a 
constant pull going on between Peking and the provinces — the 
former always asking for more, the latter resisting and pleading 
impeenniosity, yet generally able to find the amounts required, or 
at all events a percentage. Whatever the provinces can retain can 
be spent practically as they choose. The Peking control over local 
expenditure is very feeble, though nominal accounts are rendered. 

The expenses which the central Government has to meet are : — 
(1) Imperial household ; (2) Pay of the Manchu garrison in and 
about Peking ; (3) Costs of the civil administration in the capital ; 
(4) Pay of the foreign drilled troops termed the army of the North 
as distinct from the provincial troops {vide ‘‘Army ” below) ; (5) 
The admiralty so far as regards the northern squadron ; (6) Naval 
dockyards, forts, guns, &c. ; (7) Foreign loans— interest and sink- 
ing fund. To meet all these charges the Peking Government 
has, for some years past, drawn on the provinces for about taels 

20.000. 000 (£3,000,000), including the value of the tribute rice, 
which goes to the support of tbe Manchu bannermen. No estimates 
are furnished of the sums allowed under each heading. The im- 
perial household appears to receive in silver about taels 1,500,000 
(£225,000), but it draws besides large supplies in kind from the pro- 
vinces, e.g.y silks and satins from the imperial factories at Soochow 
and Hangchow, porcelain from the Kiangsi potteries, &c. , the cost 


of which is defrayed by the provinces. The imperial Government 
has also at its disposal the revenue of the Foreign Customs. Prior 
to the Japanese war this revenue, which, after allowing for the costs 
of collection, amounted to about 20,000,000 taels (£3,000,000), was 
nommally shared with the provinces in the proportion of four- tenths 
and six-tenths. It was from this fund mainly that means were 
found to equip and maintain the northern fleet (almost extinguished 
by the Japanese war), to build the forts of Port Arthur and Wei- 
hai-wei (now also lost to the nation), and to keep going the 
several arsenals recently established. But the whole of the customs 
revenue being now pledged to foreign bondholders {vide “ External 
Debt'’), and absorbed by tbe service of tbe several loans, funds for 
these and tbe like purposes must now be procured, if at all, else- 
where. An entire readjustment of revenue and expenditure is 
manifestly necessary, but what form it will take remains to be 
seen. But besides supplying its own wants the imperial Govern- 
ment has to provide for outlying portions of the empire which are 
unable to maintain themselves — (1) Manchuria ; (2) Eaiisuh and 
the central Asian dominion ; (3) the south-western provinces of 
Yunnan and Kwai chow. Manchuria, or, as it is termed, the north- 
east frontier defence, costs about 2,000,000 taels over and above 
its own resources. The central Asian territories have from time to 
time absorbed enormous sums, and even yet constitute a dram on 
the imperial Government of about 4,000,000 taels a year. This is 
met by subsidies from Szechuen, Shansi, Honan, and other wealthy 
provinces. Yunnan, Kweichow, and Kwangsi require aids aggre- 
gating 2,000,000 taels to keep things going. 

A rough analysis of the expenditure of the Chinese empire, as it 
stood at the commencement of the Japanese war, would show the 
following division : — 

Exipenditure 1894. 

Taels. 

Imperial household 1,500,000 

Central administration, pay of banner troops \ . ^ qqq 
and f"r-“'ri dn'k-d forces . . . j j 

Board A (Peiyang squadron) . 5,000,000 

Southern naval squadron .... 5,000,000 

Forts, guns, and coast defence . . . 8,000,000 

Defence of Manchuria .... 2,000,000 

Kansuli and Central Asia .... 4,000,000 

Aids to Yunnan and Kweichow . . . 1,600,000 

Interest and repayment of foreign loans . 2,500,000 

Railway construction . . . . . 500,000 

Public works, river omhankments, &c. . 1,500,000 

Customs administration, including main-'j 
tenance of liglitliouscs, beacons, revenue [■ 2,500,000 

cruisers j 

General administration of eighteen provinces 36, 600,000 

90,200,000 

External DcU . — Prior to the Japanese war the foreign debt of 
China was almost nil. A few trifling loans had bocu contracted 
at 7 and 8 per cent., but they had been punctually ])aid off, and 
only a fraction of one remained. Tbe expenses of the war, how- 
ever, and the ^nrge indr'mrity of 230,000,000 taels (£34,500,000) 
which Japan exael'-l, v'c-'-l China for the first time into the 
European market as a serious borrower. Tl''^ loans con- 

tracted up to 1900 amounted altogether to '-,'>1, "-h bearing 
interest mostly at 5 per cent. Some of the earlier and .smaller 
issues carry 6 and 7 per cent., and one of £16,000,000 .,i.. 1 

by the Russian Government carries 4 per cent. Tiiis last was 
raised in Paris, the others wore all made in London through the 
Hongkong and Sbanghai Bank. The charges for interest and 
sinking fund, which amount to over £3,000,000, arc secured on 
the revenue of the Maritime Customs, and on the likin taxes of 
certain specified provinces. At present the net income from thoso 
two sources amounts to over taels 24,000,000, equivalent at present 
rate of exchange to £3,400,000, which is amidy sufficient. Iffisides 
the foregoing, the ChinesoGovcrmnciit rceenlly lK)rniwcd .£2,300,000 
for railway exten^iiun, also ac .1 j'ci- cent., Tiio chai-gc^ on wliicOi 
are .secuTed on the revenue of the Imperial Northern Railway {vide 
“Railways.”) 

There is no internal debt worth mentioning. The Chinese 
Government have several times attenijited to borrow money in 
their own country, offering Government bonds as security, but 
uniformly without success. It is felt that no reliance can bo placed 
on the good faith of the Government towards its own subjects, ainl 
no machinery exists whereby payment could bo enforced’ in case of 
defanlt. 

Defence — Army. — The Chinese constitution provides for two 
independent sets of military organizations — namely, the Manchu 
array and the several provincial armies. On the establishment 
of the dynasty in 1644, the victorious troops, composed mainly of 
Manchus, but including also Mongols and Chinese, wore peima- 
nently quartered in Peking, and constituted a hereditary national 
army. The force was divided into eight banners, and under on© 
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or otTier of tliese all Manchns and all the descendants of the 
members of other nationalities are yet enrolled. They form the 
bulk of the population of the ‘ ‘ Tartar city ” of Peking. Each adult 
male is by bii’th entitled to be enrolled as a soldier, and by virtue 
of his enrolment has a right to draw rations — i.e.y his allowance of 
the tribute rice, whether on active service or not. Detachments 
from one or other of the banners were also stationed as garrisons 
in the chief provincial centres, as at Canton, Foochow, and Hang- 
chow, &c., and their descendants still occupy the same position. 
They are, like their kinsmen in Peking, entitled to draw a 
pittance from the provincial taxes as rations. Both in the capital 
and in the provinces the Manchu garrisons are exempt from the 
jurisdiction of the local authorities, and are justiciable only before 
their own officers. As a fighting force the Manchu garrisons both 
in the capital and in the provinces have long become quite effete. 
In the capital, however, the 6lite of the Manchu soldiery have 
been formed into a special corps termed the Peking Field Force. 
Its nominal strength is 20,000, the men are armed and drilled after 
the European fashion, and fairly well paid. There are other corps 
of picked Manchus better paid and better armed than the ordinary 
soldier, and it is computed that the Manchu army m or near 
Peking could muster 75,000, all more or less efficient. The second 
organization is termed the army of the Green Standard, being the 
Chinese provincial forces. The nominal strength is from 20,000 
to 30,000 for each province, or about 500,000 in all ; the actual 
strength is about one-third of this. They are enrolled for the 
purpose of keeping the peace within their own province, and 
resemble a militia or local constabulary rather than a national 
army. They are distributed in small camps or garrisons in the 
principal towns, and the most serious duty they are likely to be 
called on to perform is that of putting down a local rebellion. 
The bulk of each provincial army is under the command of a 
general-in-chief, but certain brigades are under the orders of the 
governor and the governor-general. They are generally poorly 
paid and equally badly drilled and armed. As a fighting force 
they are of no practical account. 

The only real fighting force which China possesses is made up 
of certain special corps which are not provided for in the constitu- 
tion, and which consequently used to be termed “braves ” or 
irregulars, but which have now acquired various distinctive names. 
They are enlisted for service generally,' and have all had some 
smattering of foreign drill. They are also fairly well paid and 
armed. Since the Japanese war these corps have been quartered 
near Peking and Tientsin, and are generally spoken of as the army 
of the Horth. They are now grouped in five divisions under the 
command of Generalissimo Jung Lu, and are supposed to number 

75.000 men. In addition to these the Government could count on 

20.000 men more who are now scattered in garrisons in Manchuria. 

JSfamj . — Since the destruction of the northern fleet by the 

Japanese at the capture of Wei-hai-wei in 1895, the Chinese navy 
may be said to be non-existent. It formerly consisted of two 
divisions, the northern and the southern, of which the former 
was by far the more formidable. The southern was under the 
control of the viceroy of Nanking, and took no part in the 
Japanese war. While the northern fleet was grappling in a 
death-struggle, the southern was lying snugly in the Yangtse 
waters, the viceroy of Nanking apparently thinking that as the 
Japanese had not attacked him there was no reason why he should 
risk his ships. Since the close of the war an attempt has been 
made to restore the northern fleet, which now consists of five 
small cruisers and a few torpedo boats. The southern squadron 
consists of seven small cruisers, old-fashioned, and four torpedo 
boats. The viceroys of Foochow and Canton possess a few gun- 
boats meant to repress piracy, but of no fighting value. 

Arsenals and Dockyards . — Since the loss of Port Arthur, China 
possesses no dockyard except a small one at Foochow, which can- 
not dock vessels over 3000 tons. Many years ago the Chinese 
Government established at Foochow a shipbuilding yard, placing 
it in the hands of French engineers. Training schools both for 
languages and practical navigation were at the same time organized, 
and a training ship was procured and put under the command of 
a British naval officer. Some twenty-five or thirty small vessels 
were built in the course of as many years, but gradually the whole 
organization was allowed to fall into decay. Except for petty 
repairs this establishment is valueless to the Chinese Government. 
Well-equipped arsenals have been established at Shanghai and at 
Tientsin, but as they are both placed up shallow rivers they are 
useless for naval repairs. Both are capable of turning out heavy 
guns, and also rifles and ammunition in large quantities. There 
are also military arsenals at Nanking, Wuchang, Canton, and 
Ohengtu, besides smaller establishments at other provincial centres. 

Forts . — A great number of forts and batteries have been erected 
along the coast and at the entrance to the principal rivers. 
Chief among these, now that the Taku forts formerly commanding 
the entrance to Tientsin have been demolished, are the Kiangyin 
forts commanding the entrance to the Yangtse, the Min forts at 
the entrance of the Foochow river, and the Bogue forts at the 


entrance to the Canton river. These are supplied with heavy 
armament from the Krupp and Armstrong factories, but the garri- 
sons share the weakness common to all Chinese militari’ estabiisli- 

ments. 

Production and Industry : Minerals . — The Chinese Government 
has hitherto shown a great repngnance to permitting foreign com- 
panies to wmrk minerals in any part of the country. As a conse- 
quence very little is known of the actual resources of the empire, 
wffiich, however, are believed to be very great. A Bureau of Mines, 
however, has heen created with a view to granting concessions, 
and probably much progress will he made in the near future. 

Coal . — This mineral is worked on foreign principles at only one 
place, viz., the Kaiping collieries in the north-east of the province 
of Chihli. The mines are connected wuth the seaport of Taku by 
a railway. The coal is a soft bituminous coal with a large pro- 
portion of dust. The output is- about 1,500,000 tons per annum. 
A mine has also heen opened in the province of Hupeh, about 60 
miles below Hankow, and near the Yangtse, in connexion with 
the iron-TVorks recently erected by the viceroy of that province. 
Numerous small mines have been worked for a long period by the 
natives in the province of Hunan. There are two principal local 
fields in this province, one lying in the basin of the Lui river and 
yielding anthracite, and the other in the basin of the Siang river 
yielding bituminous coal. Both rivers drain into the Yangtse, and 
there is thus an easy outlet by w^ater to Hankow. The quality of 
the coal, however, is inferior, as the stratification has heen much 
disturbed, and the coal seams have heen in consequence crushed 
and broken. No statistics of the output are obtainable, but it is 
estimated to be over 300,000 tons per annum — mostly destined for 
local consumption. The largest coal-field in China lies in the 
province of Shansi. Coal and iron have here been worked by the 
natives from time immemorial, but owing to the difficulty of 
transport they have attained only a limited local circulation. The 
whole of southern Shansi, extending over 30,000 square miles, 
is one vast coal-field, and contains, according to the estimate of 
Baron von Richthofen, enough coal to last the world at the present 
rate of consumption for several thousand years. The coal seams, 
which are from 20 to 36 feet in thickness, rest conformably on 
a substructure of limestone. The stratification is throughout 
undisturbed and practically horizontal. As the limestone bed is 
raised some 2000 feet above the neighbouring plain the coal seams 
crop out in all directions. Mining is thus carried on by adits 
driven into the face of the formation, rendering the mining of the 
coal extremely easy. The coal-field is divided into two by a 
mountain range of ancient granitic formation running north-east 
and south-west, termed the Hoshan. It is of anterior date to the 
limestone and coal formations, and has not affected the uniformity 
of the stratification, but it has this peculiarity, that the coal on. 
the east side is anthracite, and that on the west side is bituminous. 
A concession to work coal and iron in certain specified districts 
in this area has been granted to a British company, together 
with the right to connect the mines by railway with water navi- 
gation, and it is expected that important developments will follow 
on this grant. At present the mines, in default of railway facilities, 
are practically valueless. At the pit’s mouth coal can be had for 
a shilling a ton, hut as transport costs from 2^d. to 5d. per ton 
per mile, the price becomes prohibitive after a short distance. 
In spite of these drawbacks the present output must be consider- 
able, considering the great area and the number of openings that 
are being worked, but it is impossible to state it with any degree 
of accuracy. There are various other sources of coal-supply, such 
as the western hills near Peking, many parts of Szechuen, and 
some districts in Shantung and Kwangtung, which, however, do 
not call for detailed notice. It may, indeed, be said generally that 
there is hardly a province which does not possess coal mines more 
or less valuable — the one drawback to their development being 
the absence of railways. 

Iron . — Iron ore of various qualities is found almost as widely 
diffused as coal. The districts where it is most worked at present 
lie within the coal-field of Shansi, viz. , at Tse-chou-fu and Ping-ting- 
chou. The ore is a mixture of clay iron ore and spathic ore, 
together with limonite and hematite. It is found abundantly in 
irregular deposits in the Coal Measures, and is easily smelted by 
the natives in crucibles laid in open furnaces. This region sup- 
plies nearly the whole of north China with the iron required for 
agricultural and domestic use. The out-turn must he very con- 
siderable, hut no data are available for forming an accurate 
estimate. The province of Szechuen also yields an abundance of 
iron ores of various kinds. They are worked by the natives in 
numerous places, hut always on a small scale and for local con- 
sumption only. The ores occur in the Coal Measures, predominant 
among them being a clay iron ore. Hunan, Fuhkien, Chekiang, 
and Shantung all furnish iron ores, but only a petty industry is 
carried on at any one place. 

Of other minerals copjper comes next in importance. It is 
found chiefly in the provinces of Kweichow and Yunnan, where a 
rich belt of copper-bearing orea is found running east and vrest 
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across both provinces, and including south Szechuen. The chief 
centres of pioduction are at the cities of Tung-chuan-fii, Chao- 
tung, and Hing-yuan. The mines are worked as a Government 
monopoly, private mining being nominally prohibited. _ No ^n- 
cessions have so far been granted to foreign companies. The 
output is considerable, but no statistics are published by Govern- 
ment. The supply is not, however, enough to meet the require- 
ments of the country, as foreign copper is imported to the extent 
of about 28,000 tons a year. It is generally supposed that if the 
mines were thrown open to foreign enterprise, not only would the 
home demand be met, but there would be a large available supply 

for export. . ni.- 

Precious Metals . — There is no known source of supply in China 
proper where gold and silver are w’orked to any appreciable extent. 
A little gold washing is done in the sandy beds of certain rivers, 
for instance, the Han river and the upper Yangtse, above Suifu, 
which here goes by the name of the Goldsand ” river. The 
amount so extracted is extremely small and hardly pays the 
labour of washing, but the existence of gold grains points, no 
doubt, to a matrix higher up. The whole of south-western China 
has the reputation of being highly metalliferous, and it is probable 
that valuable deposits may be found when permission to prospect 
has been granted by the Chinese Government. Gold is obtained, 
however, in some quantities on the upper waters of the Amur 
river, on tlm frontier between China and Siberia. The washings 
are carried on by Chinese, no foreigners so far having been allowed 
to participate. Gold has also been found in quartz veins at Ping- 
tu, in the province of Shantung, but hardly in paying quantities. 

Manufactures.— In regard to manufactures the only point to be 
noticed is the recent establishment of cotton spinning and weaving 
mills by foreign companies at Shanghai. Permission to carry on 
this industry was refused to foreigners until the right was secured 
by the Japanese treaty following on the war. Some native- 
owned mills had been working before that date, and were reported 
to have made large profits. Eight mills with an aggregate of 
300,000 spindles are now 'working, five of which are under foreign 
management. There are also four or five mills at one or other of 
the ports working 80,000 spindles more. These mills are all 
engaged in the manufacture of yarn for the Chinese market, 
very little weaving being done. Chinese-grown cotton is used, 
the staple of which is short, and only the coarser counts can be 
spun. So far these mills have not had the financial success 
which was predicted for them, but many of the initial difiiculties 
were due to inexperience, and it is probable that the cotton 
manufacturing industry in China will attain considerable^ pro- 
portions. The only other manufacture that deserves mention is 
that of silk weaving. This is carried on solely by native looms, 
and chiefly in the cities of Hangchow, Soochow, and Hanking. 
The native looms have long been famous for their beautiful silks 
and brocades. The greater part is destined for home consump- 
tion, but there is now also a considerable export. In 1898 
the export of silk piece goods amounted in value to £1,400,000. 
The reeling of silk cocoons by steam machinery has also come 
into vogue in recent years, and is gradually supplanting the 
native methods. Notwithstanding the large foreign importations 
the spinning and weaving of cotton on native hand-looms is still 
carried on almost universally. The whole of the large import of 
Indian yarn, as well as that locally manufactured, is worked up 
into cloth by the women of the household. Eour-fifths of the 
clothing of the lower classes is supplied by this domestic industry. 

Commerce . — The progress of the foreign trade of China is set out 
in the following table. The values are given both in currency and 
sterling, but it is to be remarked that during the period when silver 
was falling, that is from 1875 to 1893, the silver valuation repre- 
sents much more accurately variations in the volume of trade than 
does the gold valuation. Gold prices fell continuously during this 
period, while silver prices were nearly constant. Since 1893 silver 
prices have tended to rise, and the gold valuation is then more 
accurate. The conversion from silver to gold is made at the rate 
of exchange of the day, and therefore varies from year to year 


Talle oflmjports and Exports, exclusive of Bullion, 


Year. 

1 Imports. 

Exports, 

Value ia 
Taels. 

Equivalent in 
Sterling. 

Value in 
Taels. 

Equivalent in 
Sterling. 

1875 

1880 

1885 

1890 

1895 

1896 

1897 

1898 

66.344.000 

76.689.000 

84.803.000 

113.082.000 

154.685.000 

184.897.000 1 

185.194.000 

189.991.000 

£19,903,000 

22.368.000 

22.618.000 

29.213.000 

25.136.000 

25.816.000 

27.779.000 

28.498.000 

77.308.000 

87.694.000 

73.899.000 

96.695.000 

154.964.000 

141.685.000 

175.229.000 

170.743.000 

£23,193,000 

25.582.000 

19.206.000 

24.980.000 

25.181.000 

23.114.000 

26.284.000 

25.612.000 


The distribution of the trade among the various countries of 
the world is shown in the following table : — 


Imports into China. (OOO’s omitted.) 


Imports from 

1S75. 

ISSO. 

1SS5. 

i ISOO 

1S95. 

ISOS. 

Un. Kingdom 

£6,340 

£6,382 

£6,396 

£6,057 

£5,518 

£5,244 

Hongkong . 

8,282 

8,829 

9,404 

18,615 

14,331 

14,582 

India . . . 

Other British 

4,451 

6,039 

4,306 

2,661 

2,753 

2,870 

Possessions 

396 

346 

542 

571 

732 

721 

United States 
Continent of 
Europe (ex- 

304 

351 

884 

949 

827 

2,574 

cept Russia) 
Russia in 

230 

671 

671 

G3S 

1,227 

1,410 

Europe . . 




177 

291 

218 

Russia in Asia 

'so 

50 

"52 

54 

18 

45 

Japan . . . 

746 

1,021 

1,404 

1,909 

2,794 

4,156 


Exports from China. (OOO’s omitted.) 


Exports to 

1875. 

ISSO. 

1SS5. 

1890. 

1895. 

1S9S. 1 

United Kingdom 

£8,749 

£8,125 

£5,864 

£3,383 

£1,718 

£1,607 

Hongkong . . 

3,824 

4,844 

4,232 j 
157 

8,507 

5,651 

9,312 

India . . . . 

72 

323 

273 

449 

198 

Other British 







Possessions. . 

948 

874 

818 

886 

586 

558 

United States . 

2,302 

2,906 

2,213 

2,109 

2,499 

1,798 1 

Continent of 

Europe (except 

3,760 




Russia) . . . 

2,524 

1,948 

3,004 

3,440 

3,889- 

Russia in Europe 

411 

8 

252 

959 

727 

751 

Russia in Asia . 

928 

1,252 

1,041 

1,329 

1,808 

1,919 

Japan . . . . 

586 

642 

398 

1,248 

2, lOS 

2,414 


The principal exports from the United Hingdom to Obiiia are 
cotton piece goods, woollen manufactures, metals, and niaeliinery. 
China is next to India the grenfppt of Manchester goods. 

The export of plain cotton ^ lo (J.:i . ,i.nd Hongkong has for 
some years averaged 500,000,000 yards per annum. The only 
competitor which Great Britain has in this particular branch of 
trade is the United States of America, which within recent years 
has been s’':''-"t^viug China with very large quantities of cotton 
goods. Ill 1,"": C ■■’la imported 70,000,000 yards of American- 
made goods, but in 1898 the import had risen to 105,000,000 yards. 
The value in sterling of the total imports into China from the United 
Kingdom has remained nearly constant for the last 25 years, but 
inasmuch as the gold prices have been falling the volume of the 
export has been in reality steadily growing. The imjiorts into 
England, however, of Chinese produce have lallen oil’ enormously, 
mainly through the fact that China tea has been driven out of the 
English market by the ^crowtli of India and Ceylon, and also 
because the bulk of the Cbimi silk is now shipped directly to Lyons 
and other Continental ports instead of to London as formerly was 
the rule. The growth of the import of Indian yarn into China 
has been very rapid. In 1884 the import was 35,000,000 lb and 
in 1898 it reached 188,000,000 Ib. Arranged in categories the, 
imports into China from all foreign countries for the year 1898 
were as follows : — 


Cottons and cotton yarn 
Woollen manufactures 
Metals and machinery 
Petroleum . 

Opium 
Sundries . 


£11,012,000 

440,000 

1,600,000 

1,600,000 

3,460,000 

10,370,000 


Total . . . £28,482,000 


The principal exports from China are silk and tea. These two 
articles, indeed, up to 1880 constituted more than 80 per cent, of 
the whole export. Owing, however, mainly to the Ml in silver, 
and partly also to cheap ocean freights, it has become profitable to 
place on the European market a vast number of miscellaneous 
articles of Chinese produce which formerly found no place in the 
returns of trade. The silver prices in China did not change 
materially with the fall in silver, and Chinese produce was thus 
able to compete favourably with the produce of otlier countries. 
The following table shows the relative condition of the export 
trade in 1880 and 1898 : — 


Exports of 

1880. 

1898. 

Silk . 

£9,750,000 

£9,074,000 

Tea . 

11 , 774,000 

4,178,000 

Miscellaneous . 

4,058,000 

12,360,000 

Total . 

£25,582,000 

£25,612,000 
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In the miscellaneous class the chief items of export are beans 
andheancake, £1,524,000; raw cotton, £473,000; hides, £562,000; 
mats and matting, £552,000 ; oils, £475,000 ; furs and skin rugs, 
£461,000 ; sugar, raw, £311,000 ; tobacco, £576,000 ; strawbraid, 
£470,000 ; and wool, £214,000. The export of all cereals except 
pulse is forbidden. 

Movements of Bullion . — The following table shows the export 
and import of the precious metals for the past eleven years. The 
net import or export only is given. 



Imports, 

Value in H. Taels. 

Exports, 

Value in H. Taels. 


Gold 
H. Tls. 

Silver 

H. Tls. 

Gold 

H. Tls. 

Silver 

H. Tls. 

1888 



1,678,000 

1,911,000 

1889 


6,005,000 

1,625,000 

1890 



1,783,000 

3,557,000 

1891 



3.693.000 

7.332.000 

3,113,000 

1892 



4,825,000 

1893 

1894 


9,873,000 

26,389,000 

7,459,000 

12,774,000 

1895 


36,685,000 

6.624.000 

8.114.000 


1896 


1,720,000 


1897 


1.641.000 

4.722.000 

8.512.000 

7.704.000 


1898 



Total \ 
11 years j 


87,035,000 

67,298,000 

13,406,000 


There has thus been over the whole period a net import of silver 
of H. taels 73,629,000, equivalent to about 95,000,000 ounces. 
Nearly the whole of this, however, was imported during the years 
1894-95, and was the proceeds of loans raised by the Chinese 
Government in Europe to meet the costs of the Japanese war. 
Very little comes into China in discharge of the annual balance 
of trade, inasmuch as the exports, including gold, and imports 
nearly counterbalance each other. There is a regular export of 
gold amounting on an average to about a million sterling per 
annum. A part of it would seem to be the hoardings of the nation 
brought out by the high price of gold in terms of silver, but a 
part IS virgin gold derived from gold workings in Manchuria on 
the upper waters of the Amur river. 

Shi'p'ping and, Navigation . — All the foreign trade of China and a 
great part of the coasting trade is carried on by foreign-owned 
vessels. The only Chinese-owned steamers are those of the China 
Merchants’ Steamship Company, which has its headquarters at 
Shanghai, and a few colliers belonging to the Kaiping Mining Com- 
pany. The following table shows the nationality and tonnage of the 
vessels entering and clearing at the ports of China for 1898 ; — 


Flag. 

Tonnage entered 
and cleared. 

Percentage of 
total foreign. 

British . 

21,265,966 

81-7 

German 

1,685,098 

6-5 

Japanese 

1,569,134 

6 

French . 

420,078 

1-6 

American 

239,152 

0-9 

Russian 

178,768 

0*7 

Other Powers 

686,812 

2-6 

Total foreign! 
tonnage / 

26,045,008 

100 * 


In addition to the foregoing, 8,187,572 tons of Chinese-owned 
shipping entered and cleared at the open ports during 1898. 
These were wholly small vessels engaged in the coasting trade. 

Treaty Ports . — In addition to the coast and river ports declared 
open to foreign trade under the treaty of Tientsin, the following 
places have since been thrown open at various times : — 

On the Canton or West River, Samshui, Wuchow, and Nanning. 

On the Yangtse, Wuhu, Shasi, Ichang, Chungking, and Yochow 
— the last being at the entrance to the Tungting lake. 

On the Shanghai inland waters the cities of Soochow and Hang- 
chow were opened by the Japanese treaty of 1895. They are 
connected with Shanghai by canal. 

On the Tongking and Burma frontiers, the cities of Lungchow, 
Mengtze, Szemao, and Momien. 

, The German naval station in Kiaochow Bay (Tsingtao) is also 
open to trade, and it is understood that Talienwan, which was 
similarly acquired on lease by Russia, and which is to be the 
commercial terniinr.s of the Russian Manchurian Railway, will 
in due course also be thrown open. An anchorage termed Ching- 
wan-tao, near Shanbai-lv-wan, in the Gulf of Pe Chili, was opened 
in 1900. It lies close to the Imperial Northern Railway, and 
being ice-clear during the winter affords access to Peking when 
the other northern ports are closed. 
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Internal Communication — Itailways . — The ninth edition article 
on China closed with the notice of the opening of a short line of 
railway between Shanghai and Woosung, and the writer hazarded 
the remark, that notwithstanding the’ fact that the trains were 
daily crowded w'ithpr-='--r:;cp=. the approbation was that of the 
people only, and iii- i.-i irovernment were more determined 
than ever to withstand the adoption of the iron road (v. 672), 
The fate of this pioneer railway may be mentioned as an intro- 
duction to what follows. It must be admitted that the officials had 
some justification for their opposition. The railway w’as really 
built without any regular permission from the Chinese Govern- 
ment, but it was hoped that once finished and working, the 
irregularity would be overlooked in view of the manifest benefit 
to the people. This might have been accomplished but for an 
unfortunate accident which happened on the line a few months 
after it was opened. A Chinaman was run over and killed, and 
this event, of course, intensified the official opposition, and indeed 
threatened to bring about a riot. The working of- the line was 
stopped by order of the British minister, and thereupon negotia- 
tions were entered into with a view to selling the line to the 
Chinese Government. A bargain was struck sufficiently favour- 
able to the foreign promoters of the line, and it was further 
agreed that, pending payment of the instalments which were 
spread over a year, the line should continue to be worked by the 
company. The expectation was that when the officials once got 
the line into their own hands, and found it a paying concern, they 
would continue to run it in their own interest. Not so, how’ever, 
did things fall out. The very day that the twelve months were 
up the line was closed ; the engines were dismantled, the rails 
and sleepers were torn up, and the whole concern was shipped off 
to the distant island of Formosa, where carriages, axles, and all 
the rest of the gear were dumped on the shore and left for the 
most part to disappear in the mud. The spacious area of the 
Shanghai station was cleared of its buildings, and thereon was 
erected a temple to the queen of Heaven by way of purifying the 
sacred soil of China from such abomination. This effectually put 
a stop to all efforts on the part of foreigners to introduce railways 
into China, and more than twenty years elapsed before the subject 
was taken up again. It is only within quite recent years that the 
Chinese Government have been induced to move in the matter. 
The first short line built was a mineral line, to connect the coal 
mines of Kaiping in North Chihli with the mouth of the Peiho 
river at Taku. The Government next authorized the formation 
of a Native Merchants’ Company, under official control, to build a 
line from Taku to Tientsin, which was opened to traffic in 1888- 
It was not, however, till nine years later, viz., in 1897, that the 
line was completed as far as Peking. Meantime, however, the 
extension had been continued north-east along the coast as far as 
Shanhai-kwan, and a further extension will connect with the 
treaty port of Newchwang. The money for these extensions 
was mostly found by the Government, and the whole line 
is now known as the Imperial Northern Railway. A loan of 
£2,300,000 for the Newchwang extension was raised through 
the Hongkong and Shanghai Bark in 1899, and secured by 
a mortgage on the completed section as far as Shanhai-kwan. 
The length of the line is 340 miles, and, including the Newchwang 
extension, it will be when completed 600 miles in length. Mean- 
while the high officials of the empire had gradually been brought 
round to the idea that railway development was in itself a good 
thing. Chang Chih-tung, then viceroy of the Canton provinces,, 
memorialized strongly in this sense, coupled, however, with the 
condition that the railways should be built wdth Chinese capital 
and of Chinese materials. In particular, he urged the making of 
a line to connect Peking with Hankow for strategic purposes. 
The Government took him at his word, and he was transferred 
from Canton to Hankow with authority to proceed forthwith with 
his railway. True to his purpose he at once set to work to con- 
struct iron-works at Hankow. Smelting furnaces, rolling mills, 
and all the machinery necessary for turning out steel rails, 
locomotives, &c., were erected. Several years were wasted over 
this preliminary work, and over £1,000,000 sterling was spent only 
to find that the works after all were a practical failure. Steel 
rails could be made, but at a cost two or three times what they 
could be procured for in Europe. After the Japanese war the 
hope of building railways with Chinese capital was abandoned. 
A prominent official named Sheng Hsuan-hwai was appointed 
director-general of railways, and empowered to enter into nego- 
tiations with foreign financiers for the purpose of raising loans. 
It was still hoped that at least the main control would remain in 
Chinese hands, but the diplomatic pressure of France and Russia 
caused even that to be given up, and Great Britain insisting on 
equal privileges for her subjects, the future of railways in China 
will he in the hands of the various concessionaires, at least until 
their redemption by the Chinese Government. 

The following is a list of the several railway concessions which 
have been granted up to date : — 

(1) English. — 1, {a) Shanghai to, Nanking; {1) Shanghai to* 
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Hangchow and Ningpo ; (c) Pukon (on the north hank of the 
Yangtse opposite Hanking) to Siuyang, a station on the Luhan line. 
Total length 650 miles. 2. Hongkong to Canton, 100 miles. 3. In 
the provinces of Shansi and Honan, the Peking Syndicate, besides 
mining rights, have the right to connect mines with navigable 
waters! Lines not yet determined, but will probably extend to 

300 or 400 miles. _ _ i - 

(2) Anglo- German. — A trunk line from Tientsin to Chinkiang, 
€00 miles. Horthern or Shantung half to be built and equipped 
by the German syndicate ; the southern or Yangtse half by 
English syndicate. Total length 600 miles. 

(3) Anglo-American . — A trunk line from Canton to Hankow, 

€00 miles. m • ^ ^ 

(4) German.— Lines in Shantung. Kiaochowto Tsmanlu, and 

Xiaochow to Yihsien, 420 miles. _ 

(5) Hussian.—{a) Permission to carry the Siberian main_ line 
now in course of construction from Stretensk through Chinese 
territory nici Petune to Yladivostock, 1000 miles, {b) A line to 
^connect Port Arthur and Talienwan with the above, 400 miles, 
(c) A line from Taiyuenfu, the capital of the province of Shansi, 
to connect with the Luhan line at Chengting, 130 miles. 

(6) Belgian or Franco- Belgian.— A. trunk line from Hankow to 
Peking, generally termed the Lu-Han line, length 700 miles. 

(7) French. — {a) From Tongking up the Red river to Yunnanfu, 
500 miles, [b] Langson to Lungchow and Hanning, 100 miles, 
(c) Pakhoi to Hanning, 120 miles. 

The British Government has also obtained the right to extend 
the Burma railway system through Yunnan and north to the 
Yangtse so soon as a company is prepared to take it up. 

Many years will doubtless elapse before'’ these lines are made, 
involving as they do an outlay of something like 60 or 80 millions 
of capital, and some of them will probably not be made at all. 
The Russian lines are being pushed on with activity, and the 
Belgian, or more properly Franco- Belgian syndicate, which has the 
Peking-Hankow, commonly called the Lu-Han line in hand, has 
ooramenced work from the Hankow end. The section Peking to 
Paotingfu has been already built, and has been transferred for 
operation to the Belgian syndicate. The lower Yangtse lines as 
well as the Hongkong-Canton line will no doubt be made, and 
passing as they do through the richest and most populous districts 
^of China, they ought to pay well. 

Boads and Canals . — In regard to these nothing new need be 
said. The Chinese Government spends nothing on these objects. 
Occasionally the local authorities make an effort by employing 
the corvde system to dig out the bed of a canal, but as a rule 
joads are left to take care of themselves. Even the Grand Canal 
has been suffered to silt up, so that for nearly half its length it is 
quite useless for through traffic. It is only eniployed by the 
.annual fleet of tribute rice boats, which are still required by 
unyielding regulations to carry their freight by this route. They 
-choose the time of high water, when the country is moro or less 
flooded, and even then it is only by dint of sheer hauling for 
miles along a muddy bottom that they are got through. _ Pages 
are filled by the reports of the officer in charge, describing the 
superhuman exertions of himself and his men in getting the 
boats hauled through. It does not appear to occur to anyone 
that a moderate sum spent in dredging, with a few locks here 
.and there, would make the passage cheap and easy. 

Telegraphs . — Here the case is different. Every important 
city in China is now connected by wire with the capital, and 
ihe service is reasonably efficient. Connexion is also established 
with the English lines in Burma and the Russian lines in Siberia. 
The Great Horthern Telegraph Co. (Danish) and the Eastern 
Extension Telegraph Co. (English) connect Shanghai by cable 
with Hongkong, Japan, Singapore, and Europe. An imperial 
postal service has also been recently established under the general 
control of the Maritime Customs. It serves all the open ports, 
and is gradually being extended to the interior. The treaty 
Powers, however, still maintain their separate post offices at 
Shanghai for the despatch and receipt of mails from Europe. 

Mining Concessions . — The only mining concession of any value 
granted to a foreign company is that secured hy the Peking 
Syndicate, which gives the right to work coal, iron, and petroleum 
in the province of Shansi. It is expected that this concession 
will lead to very important industrial developments. Several 
preliminary contracts have been entered into for mining conces- 
sions in other provinces, but they are clogged with conditions 
imposed by recent regulations issued by the Chinese Government, 
and for the present they seem of doubtful value. 

Banks and Banking . — Hative banks for purposes of inland 
exchange are to be found in most large cities. They are private 
banks using their own capital, and seldom receiving deposits 
from the public. The best known are the Shansi banks, which 
have branches all over the empire. They work on a small 
capital, seldom over £50, 000 each, and do a small hut profitable 
business by selling their drafts on distant places. Hone of these 
issue notes, although they are not debarred from doing so by 


law’. They lend money on personal security, but do not advance 
against shipments of goods. In some places there are small local 
banks, usually called cash shops, which issue paper notes for 
small sums and lend money out on personal security. The notes 
never reach more than a very limited local circulation, and_ pass 
current merely on the credit of the institution. Theie is no 
law regulating the formation of banks or the issue of notes. 
Pawnshops occupy a prominent position in the internal economy 
of China. They lend on deposit of personalty at very high 
rates, 18 and 24 per cent., and they receive deposits of money 
from the public, usually allowing 6 to 10 per cent. They are the 
real banks of deposit of the country, and the better class enjoy 
good credit. 

Currency — The currency of China consists of: — (1) Silver, 
which may be either uncoined ingots passing current by W’eight, 
or imported coins, Mexican dollars and British dollars ; and (2) 
Copper ‘ ‘ cash, ” w’liich has no fixed relation to silver. The standard 
is silver, the unit being the Chinese ounce or tael, containing 
565 grains. The tael is not a coin, but a weight. Its value in 
sterling consequently fluctuates with the value of silver ; in 1870 
it was worth about 6s. 8d., it is now worth rather less than 3s. 
The name given in China to uncoined silver in current use is 
‘‘sycee.” It is cast for convenicucc sake info ingots 'weighing 
about 50 taels each. Its average fineness is 916-66 pav 1000. 
When foreign silver is imported, say into Shanghai^, it can bo 
converted into currency by a very simple process. ^Tlio bars of 
silver are sent to a quasi-ijublic office termed tfie Kuxig Ku,” or 
public valuers, and by them melted down and cast into ingots of 
the customary size. The fineness is estimated, and the premium 
or betterness, togetber with the exact weight, is marked in ink on 
each ingot- The wdiolc process only occupies a few hours, and 
the silver is then ready to be ^mt into use. The Kiing Ku is 
simply a local office appointed by the bankers of tbc place, and 
the weight and fineness are only good for that locality. The 
Government takes no ro«ponsibiUty in the matter, but leaves 
merchants and bankers lo adju-sr i-lie c’^rr. n-'V’ tluy jdeasc. 
For purposes of taxation and payment of <! u: 1-- i i-e is a standard 
or treasury tael, which is adoui; 10 per cent, heavier than the tael 
of commerce in use at Shanghai. Every largo commercial centre 
has its own customary tael, the weight and therefore the value of 
which differ from that of every other. Silver dollars coined in 
Mexico, and British dollars coined in Bombay, also circulate 
freely at the open ports of trade and for some distance inland, 
j)assing at a little above their intrinsic value. Carolus dollars, 
introduced long ago and no longer coined, arc retained in 
current use in several })arts of the interior, chiefly the tea- 
growing districts. Being preferred by the people, ami as llio 
supply cannot be added to, they have reached a coii.sidcrablo 
premium above tlicir intrinsic value. Provincial mints in Canton, 
Wuchang, and other places, have recently been issuing silver 
coins of the same weight and touch as the Mexit^an dollar, but 
very few have gone into use. As they possess no privilege in 
debt-paying power over imported Mexican dollars there is no 
inducement for the people to take them up unless they <'.an bo 
had at a cheaper rate than the latter, and these are laid down at 
so small a cost above the intrinsic value that no prolit is left to 
the mint. The coinage has in consequence been almost dis- 
continued. Subsidiary coins, however, are coming largely into 
use, issued by Hie local mints. The only coin officially issued l)y 
the Government is the so-called copper cash. It is a small coin 
which by regulation should weigh iVth of a tael, and should 
contain 50 parts of copper, 40 of zinc, and 10 of lead or tin, 
and it should bear a fixed ratio to silver of 1000 cash to one 
tael of silver. In practice none of these conditions arc observed. 
Being issued from a number of mints, mostly x^rovincial, the 
standard was never uniform, and in many cases debased. Ex- 
cessive issues lowered the value of the coins, and for many years 
the average exchange was 1600 or more per tael. Within the 
last few years the rise in copper has led to the melting down of 
all the older and superior coins, and as for the same reason 
coining was suspended, the result has been an appreciation of 
the ‘‘cash," so that a tael now exchanges for only 1180 or 1200. 
Inasmuch as the “ cash" bears no fixed relation to silver, and is 
moreover of no uniform composition, it forms a sort of itiongrel 
standard of its own, varying with the volume in circulation at 
any particular time. It is, however, the universal medium of 
exchange for all retail transactions, and the quantities in circula- 
tion are enormous. The fluctuations in regard to silver give 
rise to great complaints among the people. The introduction of 
a uniform system of coinage is one of the most jiressing wants of 
China. 

II. Eeceht History. 

In the article in the ninth edition of the Bncyclopecdta BrUannica^ 
the history of China was carried down to the accesBion of the 
1 Emperor Kwang Su in January 1875. As an introduction to w'hat 
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folloTVS we shall first take a brief survey of the condition of the 
emxhre at that period. The decade 1854-64 had witnessed low- 
water mark in the political fortunes of theManchu dynasty. The 
central provinces had been overrun and devastated by the Taiping 
rebels. Nanking, the ancient capital of the emp)irej was in their 
hands, and throughout the whole of the lower Yangtse valley, 
even down to Shanghai and Ningpo, bands of marauders burnt, 
pillaged, and murdered at their will. In the south-west the 
province of Yunnan was the scene of another rebelhon. A 
Mahommedan tribe known as Panthays had risen in revolt, 
captured the city of Tahfu, and proclaimed a chief Tu Win Siu as 
their sultan. In the north-west a similar Mahommedan rebellion 
broke out in the province of Kansuh. This was followed by a 
revolt of the whole of the central Asian tribes, which for 2000 
years had more or less acknowledged the imperial sway. In 
Kashgaria, a native chief termed Yakoob Beg, otherwise known 
as the Atilik Ghazi, had made himself Ameer, and seemed likely 
to establish a strong rule. The fertile province of Kuldja or Hi, 
lying to the north of the Tien shan range, was temporarily taken 
possession of by Russia in order to put a stop to the prevailing 
anarchy, but Vith a promise that when China should have 
succeeded in re-establishing order in her central Asian dominions 
it should be given back. To add to all these misfortunes, and 
even when they were at their height, the Chinese Government 
embroiled itself in a foreign war. Redress being refused for long- 
standing grievances, a combined British and Trench expedition 
was sent to operate in the north. The emperor fled to Mongolia, 
Peking was surrendered, and terms of peace were dictated within 
the walls of the capital (24th October 1860). This last calamity, 
which might have seemed to some the worst of all, was in reality 
the salvation of the country. The foreign Powers had gone there 
for the sole purpose of establishing fair and equitable terms of 
trade — terms which would be just as advantageous to the people 
of China as to themselves. The treaty having once been made 
with the imperial Government, it was their interest to uphold its 
authority, and to see a speedy end to the forces of anarchy and 
disorder. No sooner, therefore, had the war with China been 
finished, than Great Britain and France proceeded to lend the 
Chinese active assistance. The services of General Gordon at this 
juncture are too well known to need further mention. With the 
first of his victories the tide began to turn, and from that time 
fortune smiled on the imperial arms. By degrees the Taiping 
rebellion was crushed ; indeed the movement had for some years 
been collapsing through internal decay ; and, with the fall of 
Nanking in 1864, it finally disappeared. The next ten years 
(1864-74) witnessed a general revival of the strength of the empire. 
The Panthay rebellion in Yunnan was put down in 1873, and 
order had been re-established somewhat earlier in the north- 
western provinces of Shensi and Kansuh. The central Asian states 
still remained under the rule of the Ameer Yakoob Khan, and China 
was at this time strongly counselled by many to leave things 
alone in that region. Russia had in the course of the disorder 
possessed herself of the khanate of Khokand, and it was pointed 
out that a strong state like that of Kashgaria under Yakoob Khan 
might be a convenient buffer against farther progress on that side 
from the great western Power. This counsel, however, as wall 
be seen, did not prevail. 

Such, briefly, was the state of affairs at the accession of the 
reigning emperor, Kwang Su, in January 1875. He was not then 
four years old, and his accession attracted little notice outside or 
China, as the supreme power continued to be vested in the two 
dowager empresses whose long regency had been only nominally 
determined in favour of the emperor Tung Chi when the latter 
attained his majority in 1873 — the empress Tsu An, principal 
wife of the emperor Hsien Tung, and the empress Tsu Tsi, 
secondary wife of the same emperor, and mother of the emperor 
Tung Chi. Yet there were circumstances connected with the 
emperor Kwang Su’s accession which might well have arrested 
attention. The emperor Tung Chi, who had himself succumbed 
to an ominously brief and mysterious illness, left a young widow 
in an advanced state of pregnancy, and had she given birth to a 
male child her son would have been the rightful heir to the throne. 
But even before she sickened and died — of grief, it was officially 
stated, at the loss of her imperial spouse — the dowager empresses 
had solved the question of the succession by placing Kwang Su 
on the throne, a measure which was not only in itself arbitrary, 
but also in direct conflict with one of the most sacred of Chinese 
traditions. The solemn rites of ancestor-worship, incumbent on 
every Chinaman, and, above all, upon the emperor, can only be 
properly performed by a member of a younger generation than 
those whom it is ^ his duty to honour. The emperor Kwang Su, 
being a son of Prince Chun, brother to the emperor Hsien Fung, 
and thus first cousin to the emperor Tung Chi, was not therefore 
qualified to offer up the customary sacrifices before the ancestral 
tablets of his predecessor. So profound was the prejudice created 
against the young emperor on this score, that fifteen years later, 
when, having reached the age of manhood, he proceeded for the 


N A 31 

first time to the Temple of Heaven to perform the ancestral rites, 
one of the censors committed suicide in his presence as a protest 
against so grave a breach of the dynastic tradition. The acces- 
sion of an infant in the place of Tung Chi achieved, however, for 
the time being w'hat was doubtless the jjaramount object of the 
policy of the two namely, their undisturbed tenure of 

the regency, in ^ i.j . -> ■ ,,unior empiess Tsu Tsi, a woman of 
unquestionable ability and boundless ambition, had gradually 
become the predominant x>artner. 

The first question that occupied the attention of the Govern- 
ment under the new reign was one of the gravest importance, 
and nearly led to a war with Great Britain. The Indian 
Government was desirous of seeing the old trade relations be- 
tween Burma and the south-west jjrovinces, wdiich had been 
interrupted by the Yunnan rebellion, re-established, and for that 
purpose proposed to send a mission across the frontier into 
China. The Peking Government assented and issued 
passports for the party. Mr A. R. Margary, a young 
and promising member of the China consular service, ® ^ 

was told off to accompany the expedition as interpreter. ■srg-ajy. 
All went well until the mission, which was under the command 
of Colonel Browne, w^as nearing the Chinese frontier, when 
rumours of trouble ahead began to reach them. Mr Margary, 
who had a month previously crossed overland from Shanghai with 
no difficulty, made light of the reports, hut offered to ride on 
ahead and ascertain the state of affairs. He left, accompanied 
only by his Chinese servants, and never returned. Two days 
afterwards news reached Colonel Browne that he had been 
treacherously murdered by Chinese at the small town of Manwyne, 
and almost simultaneously an attack was made on the expedition 
by armed forces wearing Chinese uniform (January 1875). Colonel 
Browne with difficulty made his way back to Bbamo and the 
expedition was abandoned. Demands were made on the Peking 
Government for a thorough inquiry on the spot in the presence of 
British officers. The Chinese reply was that the murder and the 
attack were alike the work of irresponsible savages and billmen, 
animated with a desire for plunder. Enough evidence was col- 
lected on the Burma side to show that this was not true, and it 
could not be doubted that the orders for the attack emanated 
from the provincial government of Yunnan, if not from higher 
quarters. After infinite shuffling and delay an imperial com- 
mission was despatched to hold an inquiry, three British officers 
being sent at the same time to w'atch proceedings. The trial 
proved an absolute farce. Eleven half-naked savages were pro- 
duced as the culprits, and the only evidence tendered was such as 
had manifestly been manufactured for the purpose. The British 
officials protested and withdrew from the iDurlesque. The trial, 
however, proceeded, and the eleven hillmen were sentenced to 
death. A report in that sense was addressed to the thi’one, and 
with this it was hoped the British sense of justice would be 
satisfied. Sir Thomas Wade, then British minister at Peking, 
promptly declared that if this report were published or acted on 
lie would at once haul down his flag, rightly deeming that such 
a reparation was a greater insult than the original offence. 
Tedious negotiations fob owed, which more than once threatened 
to end in a rupture, but finally, more than eighteen months after 
the outrage, an arrangement was come to on the basis of guarantees 
for the future, rather than vengeance for the past. The arrange- 
ment was embodied in the Chefoo convention, dated 13th 
September 1876. The terms of the settlement comprised (1) a 
mission of apology from China to the British court ; (2) the 
promulgation throughout the length and breadth of the empire 
of an imperial proclamation, setting out the right of foreigners to 
travel under passport, and the obligation of the authorities to 
protect them ; and (3) the payment of an indemnity. The con- 
vention comprised besides a number of clauses which, though 
meant to improve commercial relations, were severely criticized by 
the mercantile communities. The stipulation most objected to 
was one by which the Chinese Government were debarred from 
levying likin within the area of the foreign concessions, thereby 
implying, it was argued, the recognition of the right to levy it 
ad libitum elsewhere. Ratification of this article was refused hy 
the British Government, and additional articles were subsequently 
signed in London relative to the collection of likin on Indian 
opium and other matters. 

While these events were going on the imperial authority had 
been re-established in the north-western provinces of Shensi and 
Kansnh under Tso Tsnng-tang as governor-general, and prepara- 
tions were made for the reconqnest of Kashgaria. Money was 
supplied by a foreign loan for £1,600,000, being the first appear- 
ance of China as a borrower. It was a formidable expedition ; not 
so much from the warlike nature of the enemy, as from the im- 
mense distances to be traversed and the extreme difficulty of 
transport. Nevertheless after two years of dogged perseverance 
China succeeded. Manas, the last stronghold of the Jungaris, 
was, captured (November 1876), and the death of the Ameer 
Y'akoob Khan in the following year greatly facilitated the com- 
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pletion of the task. By degrees the emperor’s authority was 
established from the conhnes of Kansuh to Kashgar and xarkand, 
and Chinese garrisons were stationed m touch with the Kiissian 
outposts in the region of the Pamirs (December 18/7). There 
remained only the north-eastern province of Kuldja, occupied 
by Kussia, but under a promise made in 1871 to restore it when 
China was in a position to maintain order. This promise Kussia 
was now called upon to redeem. It is probable that,^ in making 
this promise, Russia calculated that the day was far distant when 
China would be in a position to fulfil the condition ; at all events 
she showed no desire to comply with the request. China de- 
spatched Chung-how, a Manchu of the highest rank, who had 
been notoriously concerned in the Tientsin massacre of 1871, to 
St Petersburg to negotiate a settlement. After some months of 
discussion a document was signed, (September 1879), termed the 
treaty of Livadia, whereby China recovered, not indeed 
Imperial whole, but a considerable portion of the disputed 

comoUda^ territory on her paying to Russia five million roubles 
as the cost of occupation. At first sight it was con- 
sidered hy Western diplomatists that, having regard to the small 
amount of pressure he could bring to hear, Chnng-liow had 
acquitted himself^ of his mission^ rather well. The treaty was, 
however, received with a storm of indignation in China- Li xiung- 
Chang and Tso Tsung-tang took up the cry. Chung-how was 
placed under arrest as soon as he returned. Memorials poured m 
from all sides denouncing the treaty and its author. Foremost 
among these was one by Chang Chih-tung, then occupying a 
subordinate post in the Hanlin, who has since become the most 
distinguished of the viceroys, and is actually governor- general of 
Hupeh and Hunan. Its publication raised him at once into 
eminence. He demonstrated seriatim fche objections to^ the 
treaty, chief of which was that, under guise of trading facilities, 
it opened a way for the military aggression of Russia from the 
west, and he Avound up with declaring, “If we do not alter this 
treaty we are not Avorthy to he called a nation. ^ ^ Prince Chun, 
the emperor’s father, came into prominence at this juncture as an 
advocate for war, and under these combined influences the un- 
fortunate Chung-how Avas tried and condemned to death (3rd 
March 1880). For some months warlike preparations went on, 
and the outbreak of hostilities was imminent. In the end calmer 
counsels prevailed ; the foreign ministers interceded for^ Chung- 
how, and he was first reprieved and finally released. Li Hung- 
Chang, though he had been one of the first to raise the storm, 
became alarmed at the near prospect of war, for which he well 
kneAV China was unprepared, and threw in his voice Avith Prince 
Kung on the side of peace. A visit from General Gordon, and 
the sound, though probably unpalatable, advice which he gave, 
Aveighed in the same direction. It Avas decided to send the 
Marquis Tseng, who in the meantime had become minister in 
London, to Russia to negotiate a ncAV treaty. With more adroit- 
ness he avoided his predecessor’s mistakes, and produced a treaty 
which, though not very materially different from the old, inas- 
much as it still left Russia in possession of part of the Hi valley, 
pleased everybody, and was universally accepted. This Avas rati- 
fied 19th August 1881. The Chinese Government could now con- 
template with satisfaction the complete recovery of the Avholo 
extensive dominions Avhich had at any time oAvned the imperial 
sAvay. The regions directly administered by the officers of the 
emperor extended from the borders of Siberia on the north to 
Annam and Burma on the south, and from the Pacific Ocean on 
the east to Kashgar and Yarkand on the west. But even that did I 
not complete the tale, for outside these boundaries there was a | 
fringe of tributary nations Avhich still kept up the ancient forms 
of allegiance, and Avhich more or less acknowledged the dominion 
of the central kingdom. As most of China’s subsequent mis- 
fortunes have been in connexion Avith one or other of these tribu- 
tary states, a brief notice may here bo permitted of the actual 
relationship subsisting at this date. The principal tributary 
nations then were Korea, Liuchiu, Annam, Burma, and Kepaul. 
The dynastic records enumerate several others, including even 
England, Lord Macartney’s mission of 1793 having boon gravely de- 
scribed as bringing tribute, but these were more or less accidental. 
The tie which bound these states to their suzerain was of the 
loosest description. China accepted their homage with calm 
superiority, hut conceived herself to be under no reciprocal obliga- 
tion. It AA as usual for the kings, on succession, to seek investi- 
ture, which consisted in the grant of a patent and a seal, but even 
that was not invariably insisted on. In any case, it was no part 
of the duty of China to keep the king on his throne. If his sub- 
jects chose to depose him and set up another, they might do so, 
and she received a successful usurper and bestowed a new patent 
and a new seal with the same nonchalance as she had manifested 
to his predecessor. This happened more than once in Annam. 

Such Avas llic attitude Avhich China still maintained when 
foreign nations first began to come into contact with these 
tributary states. She did not recognize that the position of 
suzerain involved responsibilities as well as rights, and to this non- 


perception are to be attributed all the vagaries of her diplomacy 
and the complications in which she became involved. Korea Avas 
the first of the dependencies to come into notice. In 1866 some 
Roman Catholic missionaries Avero murdered, and about the same 
time an American vessel was burnt in one of the rivers and her 
crew murdered. China refused satisfaction, ^both to France and 
America, 'and suffered reprisals to be made on Korea Avithoiit protest. 
America and Japan both desired to conclude commercial treaties 
for the opening up of Korea, and proposed to negotiate with China. 
China refused and referred them to the Korean Govern- 
ment direct, saying she Avas not Avont to interfere in 
the affairs of her vassal states. As a result Japan con- 
cluded a treaty in 1876, in which the independence of Korea was 
expressly recognized. This Avas alloAved to pass AA'ithoiit protest, 
but as other nations proceeded to conclude treaties on the same 
terms China began to perceive her mistake, and endeaA''Oured to 
tack on to each a declaration by the king that he Avas in fact a 
tributary — a declaration, hoAvever, which Avas quietly ignored. 
Japan, hoAvever, was the only Power Avith wdiich controversy 
immediately arose. In 1882 a faction fight, Avhich had long been 
smouldering, broke out, headed by the king’s father, the Tai 
Won Knn, in the course of which the Japanese Icgatipii was 
attacked and the Avhole Japanese colony had to flee for their lives. 
China sent troops, and by adroitly kidnapping the Tai Won Kiin, 
order Avas for a time restored. The Japanese legation Avas 
replaced, hut under the protection of a strong body of Japanese 
troops. Further revolutions and riots followed, in Avhich the 
troops of the two countries took sides, and there Avas imminent 
danger of war. To obviate this risk, it was agfccd in 1885 
betAvecn Count Ito and Li Hiing-Chang that both sides should 
withdraAv their troops, the king being advised to engage officers 
of a third state to put his army ou such a footing as would main- 
tain order, and each undertook to give the other notice, should it 
be found necessary to send troops again. In thi.s Avay a modics 
mve 7 idi was established which lasted till the events which pre- 
coded the outbreak of war in 1894. Chinese intluonce continued 
predominant, but the unhappy kingdom was constantly disturbed 
by faction. 

Wo can only glance briefly at the domestic alTairs of China 
during the period 1875-82. Tho years 1877-78 Avero marked by a 
famine in Shansi and Shantung, which for duration and intensity 
has probably never been equalled. For two successive seasons 
the crops failed. The population afl’ected mimbored 30 to 40 
millions, tho districts lay far from the coast, there was no Avatcr 
communication, and tho roads Avoro unfit for Avhooled vcliicles. 
Transport broke down, pack animals Avere not to be had, and 
sheer starvation stared tho unfortunate people in tho face. It 
was computed that 12 or 13 millions perished. It was hojied 
that this lamentable loss of life, duo mainly fo defiictivo com- 
munications, would induce tho Chinese Govenmu'ut to listen to 
13 roposals for raihvay construction, but oven ibis argunumt had 
no effect. The fate of tho experimental lino at ShanglKii has been 
already mentioned. The Russian scare had, however, taught 
the CiuiK'sc the value of telegraphs, and in 1881 tho first lino 
AA^as laid from Tientsin to Shangiiai. Further construcLion \yas 
continued Avithout intermission from this date. A beginning 
also Avas made in naval affairs. Tho arsenal at Foochow was 
turning out small comi^osite gunboats, a training ship Avas 
bought and put under the command of a British ofliccr, 
Several armoured cruisers were ordered from Armstrong, and 
some progress was made with tho fortifications of Port Arthur 
and Woi-hai-wei. Forts Avore also built and guns mounted at 
Foochow, Shanghai, Canton, and other vahierablo points. Money 
for these purposes was abundantly supplied by tho customs duties 
on foreign trade, and China had learnt that at need she could 
borrow from the foreign banks on tho security of this rovenuo. 
In all the elements of material strength she had grown enormously 
within the previous ton years, and her prestige had grown oven 
more, for sho was believed to be very much stronger than she 
really Avas. 

In"l881 tho senior regent, tho empress Tsu An, was carried off 
by a sudden attack of licart disease, and tho empress Tsu Tsi 
remained in undivided possession of the supreme power during 
tho remainder of the emperor Kwang Su’s minority. Li Hung- 
Chang, firmly established at Tientsin, Avdthin easy reach of tlio 
ca])ital, as viceroy of tho home province of Chihli and superin- 
tendent of northern trade, enjoyed a larger share of his im^xaial 
mistress’s favour than is often granted by the ruling Manchus to 
officials of Chinese birth, and in all the graver questions of foreign 
policy his advice AA’as generally decisive. 

While the disputes with Japan were still going on regarding 
Korea, Chin?! found herself involved in a more serious quarrel in 
respect of another tributary state which lay on the 
.southern frontier. By a treaty made between Franco 
and Annam in 1874, the Red river or Songkoi which, 
rising in south - western China, flows through the 
province of Tongking, was opened to trade together with tho cities 
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of Haiphong and Hanoi situated on the delta. The object of the 
French was then, as it is now, to find a trade route to Yunnan 
and Szechuen from a base of their own, and it was hoped the Hed 
river would furnish such a route. Tongkmg at the time, however, 
was infested with bands of pirates and cut-throats, many of -whom 
were Chinese rebels or ex-rebels who had been driven across the 
frontier by the suppression of the Yunnan and Taiping rebellions, 
conspicuous among them being an organization called the Black 
Flags. The Annamese Government undertook by the treaty to 
restore order, and France had promised help. Some years having 
passed without any improvement, France, which meanwhile had 
kept a small guard at Haiphong, sent reinforcements (1882), 
nominally to assist the Annamese troops in putting an end to 
disorder. The Annamese officials, however, declined to receive 
them as friends, opposed their progress, and the expedition took 
the form of a military occupation. China, meanwhile, began to 
take alarm at the near approach of a strong military powder to her 
southern frontier. When the treaty of 1874, which gave France 
trading privileges, w’as communicated to her, she seems to have 
treated it with indifference as she treated the Japanese treaty 
with Korea, and neither in the one case nor in the other took any 
steps to see that the provisions were carried out. Now, however, 
she began to protest, claiming that Annam was a vassal state and 
under her protection. France took no notice of the protest, 
declaring that the claim had merely an archaeological interest, 
and that, in any case, China in military affairs was a quantite 
n^gligeabU. France found, however, that she had undertaken a 
very serious task in trying to put down the forces of disorder in 
Tongking. The Black Flags were, it was believed, being aided by 
money and arms from China, and as time went on, her troops 
were more and more being confronted with regular Chinese 
soldiers. Several forts, well within the Tongking frontier, were 
known to be garrisoned by Chinese troops. Operations continued 
with more or less success during the winter and spring of 1883-84. 
Both sides, however, were desirous of an arrangement, and in 
May 1884 a convention was signed between Li Hung-Chang and 
a Captain Fournier, who had been commissioned ad hoc, whereby 
China agreed to withdraw her garrisons and to open her frontiers 
to trade, France agreeing, on her part, to respect the fiction of 
Chinese suzerainty, and guarantee the frontier from attack by 
brigands. The arrangement was satisfactory to both sides, but, 
strange to say, it was completely frustrated by a series of un- 
fortunate misunderstandings which led to a renewal of hostili- 
ties. No date had been fixed in the convention for the 
evacuation of the Chinese garrisons, and Fournier endeavoured 
to supplement this by a memorandum to Li Hung-Chang, at the 
same time announcing the fact to his Government. In pursuance 
of this arrangement the French troops proceeded to occupy 
Langson on the date fixed (21st June 1884), The Chinese 
commandant refused to evacuate, alleging, in a despatch which 
no one in the French camp was competent to translate, that he 
had received no orders, and begged for a short delay to enable 
him to communicate with his superiors. The French com- 
mandant ordered an attack, which was repulsed with severe loss. 
Mutual recriminations ensued, the French declaring the resistance 
an act of treachery, and the Chinese declaring that the French 
had broken faith by advancing before the date fixed. The whole 
question turned on the unfortunate memorandum of Captain 
Fournier. The Chinese alleged that in deference to Li Hung- 
Chang’s representation, Captain Fournier had agreed to postpone 
the date of evacuation, and himself erased the original figures and 
inserted others, attesting the alteration by putting his initials in 
the margin ; and they produced the original document so altered. 
Captain Fournier affirmed, on his honour, that he had made no 
alteration, and declared the whole thing an impudent forgery. 
On whichever side the truth lay, the result was greatly to 
embitter the feeling on both sides. From Paris there came a 
demand for a huge indemnity as reparation for the insult. The 
Peking Government offered to carry out the convention, and to 
pay a small indemnity for the lives lost through the misunder- 
standing. This was refused, and hostilities recommenced, or, as 
the French preferred to call them, reprisals, for the fiction was 
still kept np that the two countries were not at war- Under 
cover of this fiction the French fleet peaceably entered the 
harbopr of Foochow, having passed the forts at the entrance to 
the river without hindrance. Once inside, they attacked and 
destroyed the much inferior Chinese fleet which was then quietly 
at anchor, destroying at the same time a large part of the 
arsenal which adjoins the anchorage (23rd Aug. 1884). Retracing 
its steps, the French fleet attacked and destroyed with impunity the 
forts which were built to guard the entrance to the Min river, and 
could offer no resistance to a force coming from the rear. After 
this exploit the French fleet left the mainland and continued its 
reprisals on the coast of Formosa. Keelung, a treaty port, was 
bombarded and taken, Oct. 4tli. A similar attempt, however, on 
the neighbouring port of Tamsuy was unsuccessful, the landing 
party having been driven back to their ships with severe loss. 


33 

The attempt was not renewed, and the fleet thereafter conSned 
itself to a semi-blockade of the lAand, which was prolon rred into 
188o but led to no practical results. Lesultorv operations were 
continued in the neighbourhood of Shanghai and Niiirrpo two 
old vessels were taken and burnt, but the two or three reallv 
powerful boats which the Chinese then possessed took rf'fu''»‘e 
behind the guns of Port Arthur, whither the French admiral did 
not care to follow them. By way of bringing pressure on the 
Chinese Government, the French at tlim time declared rice con- 
traband of war, in order to stop the supplies going forward to tliC 
capital by sea. Even this, though raising an interesting point in 
international law', had no practical effect. Ivicaiiwliile ilm Cinnese 
had been greatly emboldened by the successful defence of Tamsuy, 
and the failure of the French to push home such successes as they 
had gained. Preparations on a great scale were made to con- 
tinue the war, and a rising tone was noticed, not only in the 
acts of the Government, but throughout the country. The 
new-born native press assiduously encouraged this feeling, and 
from this time forward began to count as a factor in the^sitiia- 
tion. Troops were massed on the frontier of Tongking, and the 
French forces which had pushed their way as far as the border 
were compelled by overwhelming masses of the enemy to fall 
back on their base in the delta of the river. Negotiations for 
peace, however, which had been for some time in progress through 
the mediation of Sir Robert Hart, were at this juncture happily 
concluded (April 1885), and the French cabinet was thereby re- 
lieved from a very embarrassing situation. The terms were 
practically those of the Fournier convention of the year before, 
the demand for an indemnity having been quietly dropped. 

China, on the whole, came out of the struggle with greatly in- 
creased prestige. She had tried conclusions with a first-class 
European Power and had held her own. In material resources 
she had not been weakened. The provincial fleet at Foochow had 
indeed been destroyed, but it was of no serious value as a fighting 
force. On the other hand she had saved her three armoured 
cruisers, the value of the new fortress of Port Arthur as a naval 
base had been proved, and, most satisfactory of all, she was not 
crippled by the exaction of an indemnity. Morally she might 
claim a victory. Reasonings such as these, however, omitted to 
take note of the fact that France was never more than half-hearted 
over the war. No elective support was given to the French ad- 
miral from home, the number of troops sent to Tongking was 
inadequate to the task they were called on to perform, and no 
opportunity w’as aflbrded to see how Chinese soldiers would stand 
np against regular European troops. Incorrect conclusions as 
to the military strength of China were consequently drawn, not 
merely by the Chinese themselves — which was excusable — but by 
European and even British authorities, who ought to have been 
better informed. China was lulled into a false security which 
roved disastrous when the day of trial came. For the time, 
owever, the lessons of the war were so far learned that the 
necessity for a strong fleet became generally recognized, and 
means were at once adopted to that end. War vessels were 
ordered both from England and Germany, and Admiral Lang, 
who had withdrawn his services while the -war was going on, was 
re-engaged together with a number of British officers and in- 
structors. The completion of the works at Port Arthur was 
taken in hand, and a beginning was made in the construction of 
forts at Wei-hai-wei as a second naval base. A new department 
was created for the control of naval affairs, at the head of which 
was placed Prince Chun, father of the Emperor, who since the 
downfall of Prince Kung in 1884 had been taking a more and 
more prominent part in public affairs. A tour made by Prince 
Chun in the spring of 1886, in the course of which he visited 
Port Arthur and Ohefoo escorted by the fleet, attracted much 
attention, as being the first time that a prince so near the throne 
had emerged from palace seclusion and exchanged friendly visits 
with foreign admirals and other representatives. 

From 1885 to 1894 the political history of China does not call 
for extended notice. Two incidents, however, must he recorded, 
the first being the conclusion of a convention between Great 
Britain and China, in which the latter undertook to recognize 
British sovereignty in Burma, to delimit the frontier, and to pro- 
mote overland trade intercourse between the two countries. 
Great Britain, on the other hand, consented to the con- 
tinuance of the customary decennial tribute mission to igQ 4 , 
be despatched by the ‘‘highest authority in Burma,” 
the members, however, to he Burmese, and she also consented not 
to press a mission which the Indian Government were proposing 
to send to Tibet and to which China had agreed.^ The recog- 
nition of Chinese suzerainty implied in the sending a tribute 
mission was sharply criticized, hut in point of fact it has never 
been acted on and is now forgotten. The other incident was the 
temporary occupation of Port Hamilton by the British fleet (May 
1886). Rumours of Russian intrigues in Korea, coupled with 
recent proceedings in Afghanistan, made it appear desirable that 
Great Britain should have a naval base farther north than Hong- 
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kong. For this purpose a small group of islands at the southern 
point of the peninsula of Korea, forming the harbour known as 
Fort Hamilton, were occupied. Objections, however, were raised 
by the Chinese Government to their continued occupation, and 
Great Britain expressed her willingness to withdraw on receiving 
sufticient guarantees against their cession to any other Power. A 
trilateral thereupon come to, by which Eussia 

bound . " - L ( i. ■ . ■ . to respect the integrity of Korean territory, 
and Great Britain thereupon agreed to evacuate Port Hamilton, 
which was carried out in February 1887. In 1890 occurred an 
event which, though seemingly insignificant in itself, marks a 
turning*poiiit in Chinese history, viz., the resignation of Admiral 
Lang fioiii the command of the Chinese fleet. One of the lessons 
which the Chinese Government seemed to have learned from 
the French war was the recognition of the value of a strong 
fleet. Money was not spared, and a really efficient squadron 
had been got together and put under the joint command of Ad- 
miral Ting and his British colleague Admiral Lang. By tact and 
judgment the latter had so far avoided directly raising the ques- 
tion of who was really chief. Order and discipline were well 
maintained, and both men and officers were steadily improving 
in the knowledge of their profession. During a temporary 
absence of Admiral Ting, however, the Chinese second in command 
claimed the right to take charge, — a claim which Admiral Lang 
naturally resented. The question was referred to Li Hung-Chang, 
who decided against Admiral Lang, wffiereupon the latter, feeling 
that his authority to maintain discipline was gone, threw np his 
commission. His resignation was accepted, and he left, never to 
return. From tins point the fleet on which so much depended 
began to deteriorate. Superior officers again began to steal the 
men’s pay, the ships were ^ starved, shells filled with charcoal 
instead ot powder were supplied, accounts were cooked, and all the 
corruption and malfeasance that were ramp'ant in the army crept 
back into the navy. It is needless to point the moral. Chinese 
superciliousness, jealousy of foreigners, and contempt of foreign 
instruction, once more proved her ruin. What the dismissal 
ot Admiral Lang cost her was soon to be proved in the fatal 
battle of the Yaloo, Meanwhile things had not been going 
well in other respects. Excessive taxation and misgovernment 
produced a general feeling of unrest which continued throughout 
1889-90-91.^ Eumours of risings and rebellions were prevalent, 
projnoted, it was said, by secret societies, chief of which was the 
Ko lao hwei, or Old Brotherhood Society. Niimerons arrests 
and executions took place, especially in the Yangtse valley. In 
1891 there was a series^ of violent anti-foreign outbreaks in the 
Wusieh, two Englishmen were murdered, and 
at AVuliu, Ichang, and Kiukiang, attacks were made on the foreign 
settlements and serious damage was done. Many missionary 
establishments in the interior were destroyed. The origin of 
these outbreaks was the same old story. Placards were circulated 
accusing foreigners of kidnapping children and of murdering them 
in order to boil down their eyes, brains, etc., for medicine. Mis- 
sionaries were charged with the grossest immorality, and with 
nsing_ religion as a cloak to the vilest offences. It was found that 

'w^hich was a notorious ex- 
official named Chou Han, had been flooding the country with 
incendiary literature of this class. Eepeated efforts were rnade to 
llT'l of these instigators, hut with indifferent 

sueces. ; the Chinese Government, though not exactly screening 
the offenders, took no energetic measures to put a stop to the 
calumnies. ^ The anti- foreign agitation, however, gradually died 
out and things reverted to the normal condition. There appeared 
even a prospect of considerable railway development—the leadino- 
officmls having at last come round to the opinion that railwavs 
might he beneficial at least for strategic purposes. ^ 

e pass on to 1894, a year which was fraught with momentous 
oonsequencos to CMna, inasmuch as it witnessed the outbreak 
War with Japanese war. It opened auspioiouslv, for in 

Japan. f I? celebrated the 60th anniversary 

that it shoidd* the empress-dowager. It was resolved 

I- ^ marked with unusual magnificence, and loval 

tSfL tLT'r It spring, w” ef 

the state of began to attract attention. A series of cbronic 

IskS fo'l" l'"lP 1'™’“ Cliitn 
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mid 11 ., 01,;'p?p"t3‘Zi boStuS2'.“d~hto?'^J.2 
made a counter proposal that both should join in Tmnosin" 
such reforms on Korea as would prevent a reourrenee ??th«f 
, ^1^^®’ in turn, China refused, alleging once 

S W^fasills^“ interfere with the domestic affairs 

01 her vassals. Again Japan retorted, denvin? the alleup.! 
suzerainty and intimating that whether China^SLd or nS 
proposed to prosecute her schemes of reform, ind would keep 


her troops there until the necessary guarantees had been obtained 
for the security of her trade. At the same time categorical 
schemes of civil and military reform were laid before the Korean 
Government, and the Japanese force in Seoul was largely in- 
creased. By the beginning of July she had over 10,000 men 
there. The Chinese Government thereupion proceeded to send 
more troops to reinforce General A"eh, who w'as stationed at Asan, 
a short distance sonth of Seoul. Among other transports a 
British steamer, the Kowshing, was chartered and despatched with 
some 1200 troops. On the way, and when nearing the coast of 
Korea, the Kowshing met a Chinese man-of-war steaming back 
full speed to China with evident signs of disorder. As subse- 
quently became known, this vessel, the Cki-yuen, had exchanged 
hostile shots a few hours previously with a Japanese man-of-war 
and got the worst of it. The Kowshing was presently accosted 
by a Japanese war vessel, the Kamwa, and was called upon to 
surrender. This the Chinese soldiery refused to permit, and the 
British officer in charge then proposed to take the troops back to 
China. This in turn the Japanese refused to allow, aud after a 
warning the Naniwa opened fire on the doomed vessel. A scene 
of indescribable confusion followed. The vessel sank with her 
living freight, a few escaped by swimming to a neighbouring 
island, three of the British ofheers were picked up by Japanese 
boats, and all the rest perished. Formal declarations of war soon 
followed. The first battle was fought at Asan on the 27th July. 
The Japanese attack was repulsed, but the Chinese evacuated 
their position during the night and retreated northwards. A 
senes of desultory skirmishes followed, but the only real stand 
the Chinese made was at Pingyang. The division under General 
Tso— the only capable and honest general in the Chinese army- 
offered a stubborn resistance till tlieir leader was killed, when 
they turned and fled. The defeat became a rout, and left 
the road to China open to the victorious Japanese, Two days 
afterwards, on the l7th September, the naval engagement of 
Yaloo was fought. The Chinese fleet possessed two ironclads 
heavier than anything in the Japanese navy, but it was hope- 
lessly out-manoeuvred by the Japanese and lost heavily. Five 
vessels were sunk, burnt, or driven ashore. Night coming on 
the Japanese drew off, and the remainder of the Chinese squadron 
was allowed to seek shelter in Port Arthur. They did not ven- 
ture to put to sea again, and in the end were captured or destroyed 
in the harbour of Wei-hai-wei in February of the following year. 
On land the J apanese continued their progress, crossed the Yaloo 
river, and entered Chinese territory on 24th October. City 
after city fell into their hands, and Newchwang, a rimt” 
was occupied on the 4th March. Meanwhile a 
army had landed on the Liaotung peninsula, and caT)tured the 
naval stronghold of Port Arthur on 22nd November. A third 
expedition was launched against Wei-liai-wei, where the Clrincso 
fleet had now sought refuge. In spite of the inclcmoncy of the 
winter, operations were vigorously pursued by land and sea and 
on 12th February 1895 the fortress and fleet wore '^urronrlWr.J 
Admiral Ting and the general commanding '-nu'i.ii :■ J 
Further resistance was hopeless, and negotiations wore opened 
for peace. After two abortive missions. wliicJi iho Japanese re- 
fused as being unprovided with sufficient powers, Li Hun*r.(Jh-imr 
was sent as plenipotentiary, and on 17tli April 1895 tliS treat? 
of Shimonoseki was signed. The terms included the cession of 
Liaotung peninsula, then in actual occupation by the Japanese 
toops, the cession of the island of Formosa, an indemnity of 
taels 200,000,000 (about £30,000,000), and various commercial 
privileges. 

The signature of this treaty brought the European Powers on 
gie scene. It had been for some time the avowed ambition of 
Kussia to obtain an ice-free port as an outlet to her Siberian 
possessions— an ambition which was considered by British states- 
men as not unreasonable. It did not, therefore, at all suit her 
purposes to see the rising power of Japan seated along the Gulf of 
Liaotung, and by implication commanding the whole of the coast- 
hne of Korea. Even before proceeding to Shimonoseki, Li Hunir- 
Ohang is believed to have received assurances from Eussia that 
she would not allow any cession of territory in that region to 
become operative. At any rate, in the interval between the 
signature and the _ ratification of the treaty, invitations were 
addressed by Eussia to the Great Powers to intervene with a 
view to its modification on the ground of the dis- 
tmbance of the balance of power, and the menace to 
China wffiich the occupation of Port Arthur by the 
Japanese would involve. France and Germany ac- 
cepted tke iavitation. Great Britain declined. In the end the 
three Powers brought such pressure to boar on Japan that she 
gave up the whole of her continental acquisitions, retaining onlv 
the island of Formosa. The indemnity was on the other^hanJ 
increased by H taels 30,000,000. For the time the integr% of 
China seemed to be preserved, and Russia, France, and Germany 
ha’ll? -^+1^ as her friends. Great Britain, who had taken no 
hand in the retrocession, was looked on with coldness, and China 
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eTen bore lier a grudge because she had not at an early period 
stLpj)ed in and put a stop to the war. Li Hung-Chang, who 
had had his honours restored, was personally grateful to Kussia 
for having extricated him from a very awkward position, and 
cherished the general grudge against England in an unusual 
deoree, a state of mind of which Hussia is believed to have taken 
full advantage during that statesman’s sojourn at the Russian 
court as special representative of the Chinese emperor at the 
Tsar’s coronation. Ample evidence was indeed soon forthcoming 
that Russia and France had not been quite disinterested in rescu- 
ino- Chinese territory from the Japanese grasp, for each began to 
claim a reward as evidence of the imperial gratitude. Russia 
obtained the right to carry the Siberian railway, which, for the 
past four or five years, she had been pressing on with eagerness, 
across Chinese territory from Stretensk to Vladivostock, thus 
avoiding a long detour, besides giving a grasp on northern Man- 
churia. France obtained, by a convention dated 20th June 1895, 
a rectification of frontier in the Mekong valley and certain rail- 
way and mining rights in Kiangsi and Yunnan. Both Powers 
obtained concessions of land at Hankow for the purposes of a 
settlement, Russia was also said to have negotiated a secret 
treaty, frequently described as the “Cassini Convention,” but 
more probably signed by Li Hung-Chang at Moscow, giving her 
the right in certain contingencies to Port Arthur, which was to 
be refortified with Russian assistance. And by way of further 
securing her hold, Russia guaranteed a 4 per cent, loan of 
.£15,000,000 issued in Paris to enable China to payoff the first 
instalment of the Japanese indemnity. 

The convention between France and China of 20th June 1895 
brought China into sharp conflict with Great Britain, and gave 
rise to important negotiations which must be briefly 
noticed. China, having by the Burma convention of 
1886 agreed to recognize British sovereignty over 
ispti e, Burma, her quondam feudatory, also agreed to a 
delimitation of boundaries at the proper time. Effect was 
given to this last stipulation by a subsequent convention con- 
cluded in London (1st March 1894), which traced the boundary 
line from the Shan states on the west as far as the Mekong river 
on the east. In the Mekong valley there w^ere two semi-inde- 
pendent native territories over which suzerainty had been claimed 
in times gone by both by the kings of Ava and by the Chinese 
emperors. These territories were named Meng Lun and Kiang 
Hung — the latter lying partly on one side and partly on the 
other of the Mekong river, south of the point where it issues from 
Chinese territory. The boundary line was so drawn as to leave 
both these territories to China, but in consideration of the fact 
that Great Britain was surrendering to China territory over which 
she might claim sovereignty as successor to the kings of Ava, and 
in respect of which sovereign rights had in point of fact been 
recently exercised, it was stipulated that China should not alienate 
any portion of these territories to any other Power without the pre- 
vious consent of Great Britain. The Power contemplated, though 
not named, was France, who by a treaty with Siam, concluded in 
1893, had pushed the boundary of her Annamese possessions up to 
the left bank of the Mekong, and it was desired to interpose this 
particular territory as a sort of buffer, so as to avoid any conflict 
of French and British interests in this remote and difficult region. 
This object was frustrated by the convention between France and 
China of 1895. Yielding to French pressure, and regardless of the 
undertaking she had entered into wuth Great Britain, China so 
drew the boundary line as to cede to France that portion of the 
territory of Kiang Hung which lay on the left bank of the Mekong. 
Compensation was demanded from China for this breach of faith, 
and at the same time negotiations wxre entered into with France 
for the better determining of the interests of the two countries in 
iSiam and the territories lying between Siam and the Chinese 
frontier. These resulted in a joint declaration by the Govern- 
ments of France and Great Britain, dated 15th January 1896, by 
which it was agreed as regards boundary that the Mekong 
from the point of its confluence with the Nam Huok north- 
wards as far as the Chinese frontier should be the dividing 
line between the possessions or spheres of influence of the two 
Powers. It was also agreed that any commercial privileges 
obtained by either Power in Yunnan or Szechuen should be open 
to the subjects of the other. The negotiations with China resulted 
in a further agreement, dated 4th February 1897, whereby con- 
siderable modifications in favour of Great Britain were made in 
the Burma boundary drawm by the 1894 convention. The net 
result of these various conventions.is, that from the Gulf of Tong- 
king westwards, as far as the Mekong, the French Annamese 
possessions are coterminous with the southern frontier of China, 
and from the Mekong as far as the confines of Assam the British 
Burmese possessions are coterminous with the south-western 
frontier. In the middle where the possessions meet, the Mekong, 
from the frontier of China down to the northern boundary of Siam, 
is the dividing line. 

While Russia and France were profiting by what they were 


pleased to call the generosity of China, Germany alone had so 
far received no reward for her share in compelling the retro- 
cession of Liaotung ; but, in November 1897, she proceeded to 
help herself by seizing the Bay of Kiaochow in the 
province of Shantung. The act W'as done ostensibly 
in order to compel satisfaction for the murder of two 
German missionaries, which had been perpetrated a 
few weeks before, but it soon was found that she was 
determined to hold the place in any event. A cession 
was ultimately made by way of a lease for a term of ninety-nine years 
— Germany to have full territorial jurisdiction during the con- 
tinuance of the lease, with liberty to erect fortifications, build 
docks, and exercise all the rights of sovereignty. In December 
the Russian fleet was sent to winter in Port Arthur, and though 
this w’as at first described as a temporary measure, its object W'as 
speedily disclosed by a request made, in January 1898, by the 
Russian ambassador in London that two British cruisers, then 
also anchored at Port Arthur, should be withdrawn “in order to 
avoid friction in the Ptussian sphere of influence.” They left 
shortly afterwards, and their departure in the circumstances w’as 
regarded as a blow to Great Britain’s prestige in the Far East. 
In March the Russian Government peremptorily demanded a 
lease of Port Arthur and the adjoining anchorage of Talienwan — 
a demand which China could not resist without foreign support. 
After an acrimonious correspondence with the Russian Govern- 
ment Great Britain acquiesced in ih^fait accompl%. The Russian 
occupation of Port Arthur was immediately followed by a con- 
cession to build a line of railway from that point northwards to 
connect with the Siberian trunk line in north Manchuria. As a 
counterpoise to the growth of Russian influence in the north, 
Great Britain obtained a lease of Wei-hai-wei, and formally took 
possession of it on its evacuation by the Japanese troops in May 
1898. 

After much hesitation the Chinese Government had at last 
resolved to permit the construction of railways with foreign 
capital. An influential official named Sheng Hsuan-hwai was 
appointed director-general of railways, and empowered to enter 
into negotiations with foreign capitalists for that purpose. A 
keen competition thereupon ensued between syndicates ot different 
nationalities, and itheir claims being espoused by their various 
Governments an equally keen international rivalry was set up. 
Germany had insisted upon obtaining as part of the Kiaochow 
settlement certain preferential railway and mining rights in the 
province of Shantung. France had x’rcviously obtained a similar 
recognition for the southern provinces of Kwangsi and Yunnan, 
and Russia indicated clearly that she considered Manchuria as 
her particular field of exploitation. Great Britain, though in- 
timating her preference lor the “open door/’ policy, ^ 
meaning equal opportunity for all, yet found herself 
compelled to f.ili in wiih the general movement to- 
wards what became known as the “spheres of in- 
flucnce” policy, and claimed the Yangtse valley as ^ 

her particular sphere. This she did by the somewhat '' 

negative method of obtaining from the Chinese Govern- 
ment a declaration that no part of the Y'angtse valley should be 
alienated to any foreign Power. A more formal recognition of 
the claim, as far as railw^ay enterprise wns concerned, w’as em- 
bodied in an agreement (28th April 1899) between Great Britain 
and Russia, and communicated to the Chinese Government, 
whereby the Russian Government agreed not to seek for any 
concessions within the Yangtse valley, including all the pro- 
vinces bordering on the great river, together with Chekiang and 
Honan, the British Government entering into a sindlar under- 
taking in regard to the Chinese dominions north of the Great 
■Wall. (A supplcmentai’y exchange of notes of the same date 
excepted from the scope of this agreement the Shan-hai-kwan- 
Newcliwang extension wdiich had already been conceded to the 
Hongkong and Shanghai Bank.) A similar promise of non- 
alienation in respect of the province of Fuhkicn was made to 
the Japanese Government (April 1898), which thus earmarked 
that province as the Japanese sphere. As a general partition 
seemed thus to be in progress the Italian Government stepped in 
and applied for a lease of a coaling station at Sanmun, on the 
coast of Chekiang,- together with a grant of railway and mining 
rights in that province. The manner in which the request was 
put forward gave offence to the Yamen, and a blunt refusal was 
returned. The incident gave rise to much feeling both in Peking 
and Rome. The Italian minister was recalled, but his successor 
fared no better. China, np'^rebencling a repetition of the Kiaochow 
incident, sent orders to i .-j ice ■! -j-oo] - to resist a landing if such 
should be attempted on t 1\. piu cf T--e Italian men-of-war. No 
landing, however, was attempted, and though negotiations were 
continued the demand has not been further pressed. 

In 1899 Talienwan and Kiaochow were respectively thrown 
open by Russia and Germany to foreign trade, and, encouraged 
by these measures, the United States Government initiated in 
September of the same year a correspondence with the great 
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European Powers and Japan, with a view to securing their definite 
adhesion to the “open-door” policy. The British Government 
gave an unqualified approval to the American proposal, and the 
replies of the other Powers, though more guarded, were accepted 
at ^yashington as satisfactory. A further and more definite step 
towards securing the maintenance of the “open door” in China 
was the agreement concluded in October 19-00 between the British 
and German Governments. The signatories, by the first twoarticles, 
agreed to endeavour to keep the ports on the rivers and littoral 
free and open to international trade and economic activity, and 
to uphold this rule for all Chinese territory as far as {too in the 
German counterpart) they could exercise infinence ; not to use the 
existing complications to obtain territorial advantages in Chinese 
dominions, and to seek to maintain undiminished the territorial 
condition of the Chinese empire. By a third article they reserved 
their right to come to a preliminary nnderstanding for the pro- 
tection of their interests in China, should any other Power use 
those complications to obtain such territorial advantages under 
any form whatever. On the snbmission of the agreement under 
the fourth and last article to the Powers interested, Austria, 
Prance, Italy, and Japan accepted its principles without express 
reservation — Japan first requesting and obtaining assurances that 
she signed on the same footing as an original signatory. The 
United States accepted the first two articles, but expressed no 
opinion on the third. Russia construed the first as limited to 
ports actually open in regions where the two signatories exercise 
“their” influence, and favourably entertained it in that sense, 
ignoring the reference to other forms of economic activity. She 
fully accepted the second, and observed that m the contingency 
contemplated by the third, she would modify her attitude accord- 
ing to circumstances. 

Meanwhile, negotiations carried on by the British minister at 
Peking during 1S9S resulted in the grant of very important privi- 
leges to foreign commerce. The payment of the second instalment 
of the Japanese indemnity was becoming due, and it was much 
discussed how and on what terms China would be able to raise 
the amount. The Russian Government, as has been stated, had 
made China a loan of the sum required for the first portion of the 
indemnity, viz., £15,000,000, taking a charge on the customs 
revenue as security. The British Government was urged to make 
a like loan of £16,000,000 both as a matter of friendship to China 
and as a counterpoise to the Russian influence. An arrangement 
was come to accordingly, on very favourable terms financially to 
the Chinese, but at the last moment they drew back, being 
overawed, as they said, by the threatening attitude of Russia. 
Taking advantage of the position which this refusal gave him, the 
British minister obtained from the Tsiing-Li-Yamen, besides the 
declaration as to the non- alienation of the Yangtse valley above 
mentioned, an undertaking to throw the whole of the inland 
waterways open to steam traffic. The Chinese Government at 
the same time undertook that the post of inspector-general of 
customs should always he held by an Englishman so long as the 
trade of Great Britain was greater than that of any other nation. 
Minor concessions were also made, such as the opening of new 
ports, but the opening of the waterways is by far the greatest 
advance that has been made since 1860. The privilege is 
hampered as yet by the obstruction of the likin service, but as 
the Chinese have applied for a general revision of the treaty 
tariffs it may be presumed that the occasion will be used to pub 
the inland revenue tariff on a more satisfactory footing. 

Of still greater importance are the railway and mining con- 
cessions granted during the same year (1898), a list of which 
has already been given above. The Chinese Government had 
been generally disposed to railway construction since the con- 
clusion of the Japanese war, but hoped to be able to retain 
the control in their own hands. The masterful methods of 
Russia and Germany had obliged them to surrender this control 
so far as concerned Manchuria and Shantung, the lines in which 
were left to he financed and worked by the Powers interested. In 
the Yangtse valley, Sheng, the director-general of railways, 
had been negotiating with several competing syndicates, playing 
one off against the other to force better terms. One of these was 
a Franco-Belgian syndicate, which was endeavouring to obtain 
the trunk line from Hankow to Peking. A British company was 
tendering for the same work, and as the line lay mainly within 
the British sphere it was considered not unreasonable to expect it 
should be given to the latter. At a critical moment, however, 
the Fron-h and Russian ministers intervened, and practically 
forced the Yamen to grant a contract in favour of the Franco- 
Belgian company. The Yamen had only a few days before 
explicitly promised the British minister that the contract should 
not be ratified without his having an opportunity of seeing it. 
As a penalty for this breach of faith, and as a set-off to° the 
Eranco-Belgian line, the British minister required the immediate 
grant of all the railway concessions for which British syndicates 
were then negotiating, and on terms not inferior to those granted 
to the Belgian line. In this way all the lines in the lower 


Yangtse, as also the Shansi Mining Companies’ lines, were 
secured. A contract for a trunk line from Canton to Hankow 
was negotiated in the latter part of the same year (1S9S) by an 
American company, which completed the list for the time heing. 
It would have been more satisfactory if these various coiicossious,. 
instead of being wrung out of the weakness of Cliiiia by the 
rivalry of foreign Powers, had been freely granted lu the conlldenco 
of strength. 

There can indeed be little doubt that the Powers, engrossed 
in the diplomatic conflicts of which Peking was the centre, had 
entirely underrated the reactionary foioes j-e/orm 

mustering for a final struggle against the aggressive 
spirit of Western civilization. The lamcnublo con- 
sequences of administrative corruption and iuconi])ctGnce, and 
the superiority of foreign methods which had been amply illus- 
trated by the Japanese war, had at first produced a consider- 
able impression, not only upon the more enlightened conirnereial 
classes, but even upon many of the younger membiTs of the. 
official classes in China. The dowager-emiu'ess, who, in spite 
of the emperor Kwang Su having nominally attained Iris 
majority, had retained practical control of the supremo power 
until tlie conflict with Japan, had been held, not unjustly, 
to blame for the disasters of the war, and even before its conclu- 
sion the young emperor was adjured by some of the most 
responsible among his own subjects to shake himself free irom 
the baneful restraint of “petticoat governineiit,” and himself 
take the helm. In the following years a Relorni Movement, un- 
doubtedly genuine, though opinions dilfcr as to the value of tlie 
popular support which it claimed, spread throughout the central 
and southern pirovinces of the empire. One of tlie most signi- 
ficant symptoms was the relatively large demand winch suddenly 
arose for the translations of foreign works and similar publica- 
tions in the Chinese language which pluhuiLhropie societies, such 
as that “for the Diffusion of Christian and Gciim-al Knowledge 
amongst the Chinese,” had been trying for some time, past to 
popularize, though hitherto with scant success. Clutusso news- 
papers published in the treaty ports spread the ferment of new 
ideas far into the interior. Fifteen hundred young num of good 
fiimily applied to enter the foreign university at lacking, aiitl in 
some ol the provincial towns the Chinoso thumsolves suhse.rihi-d 
towards the ojiening of foreign schools. Reform societies, which 
not infrequently enjoyed official countenance, sprang up in many 
of the large towns, and found numerous adherents among.st the 
younger Vitcrah. Early in 1898 the emperor, who had gradually 
emancipated himself from the dowager- empress’s control, sum- 
moned several of the reform loaders to ihiking, and requcstiid 
their advice with regard to the progressive measures which 
should be introduced into the government of the onqiire, Chief 
amongst those reformers was Kang Yu-wei, a Cantonese, whose 
scholarly attainments, combined with novel teachings, earned for 
him from his followers the title of the “Modern kSage..'’ Of his. 
more or less active symjinfhizcrs who had subsequently to suffer 
with him in the cause of ivfonn, the most prominent we.re Chang 
Yiii-lmaii, a member of the Grand Council and of tiie Tsung-hi- 
Yamon, who had roprrc^m.t'^d his sovereign at (hieen Victoria’s 
jubilee in 1897 j t- .-i I’.'o- ' (.u, governor of Hu-nan ; Liang Chi- 
cliao, the editor of the reformers’ organ, Chinese Proyress ; Bu Chi- 
ching, a reader of the Hanliu College, the educational stronglmld 
of Chinese conservatism; and his son Su In-ohi, also a Haiilin 
man and provincial cliancollor of public instruction in Ilu-nam 

It soon became evident that there was no more ontluisiastic 
advocate of the new ideas than the emperor himself. Within a. 
few months the vermilion pencil gave the imperial . 

sanction to a succession of edicts which, had they been 
carried into effect, would have amounted to a revolu- 
tion as far-reaching as that which had transformed Japan thirty 
years previously. The fossilized system of oxaminations for tlu) 
public service was to he altogether superseded by a now schedule 
based on foreign learning, for the better promotion of which a 
number of temples were to be converted into schools for Western 
education ; a state dejjartment was to be created for the transla- 
tioir and dissemination of the standard works of Western litoraturo 
and science ; even the scions of the ruling Manohvi race were tO' 
be compelled to study foreign languages and travel abroad ; ami 
last, but not least, all useless offices both in Peking and in the 
provinces wore to be abolished. A further edict was even reported 
to be in contemplation, doing away with or pigtail, whicli, 

originally imposed upon the Chinese by their Mancliu conquerors, 
as a badge of subjection, had gradually become tlie most character- 
istic and most cherished feature of the national dress. Had China 
possessed a governing class imbued with similar enlightened 
pcitrioimm 1o that which induced the Jaiianese daimios in 
1869 to ^ncriricc their feudal rights in the interests of national 
regeneration, even the crude series of imperial edicts drawn np> 
by Kang Yu-wei might have proved the starting-point of a new 
era. But the bureaucracy of China, which had battened for cen- 
turies on corruption and ignorance, had no taste for self-sacrifico*, 
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Other vested interests felt themselves equally threatened. The 
priests, whose temples were to he alienated ; the military man- 
darins, who were led to believe that the army was going to he 
handed over to foreign instructors ; and, above all, the imperial 
clansmen and hannermen, the eunuchs, and other 1 nngcrs-on of 
the palace, 'whose existence was bound up with all the 'worst 
traditions of Oriental niisgovernment, were all equally alarmed, 
.and behind them stood the whole latent force of popular supersti- 
tion and unreasoning conservatism. 

The dowager- empress saw her opnortunity. The Summer 
Palace, to which she had retired, h..d h.-.oi lor some time the 
The coaD resistance to the new movement, and in the 

middle of September 1898 a report became current 
that, in order to put an end to the obstruction which 
hampered his reform policy, the emperor intended to seize the 
person of the dowager-empress and have her deported into the 
interior. Some colour was given to this report by an official 
announcement that the emperor would hold a revie'w of the 
foreign-drilled troops at Tientsin, and had summoned Yuan Shih- 
hai, their general, to Peking in order to confer with him on the 
necessary arrangements. But the reformers had neglected to 
secure the goodwill of the army, which was still entirely in the 
hands of the reactionaries. During the night of the 20th of 
'September the palace of the emperor was occnpied by the soldiers, 
and on the following day Kwang Su, who was henceforth virtually 
a prisoner in the hands of the empress, was made to issue an 
edict restoring her regency. Kang Yu-wei, -warned at the last 
moment by an urgent message from the emperor, succeeded in 
escaping, but many of the most prominent reformers were arrested, 
and six of them were promptly executed. The Peking Gazette 
announced a fe-v^ days later that the emperor himself was danger- 
ously ill, and his life might well have been despaired of had not 
the British minister represented in very emphatic terms the 
serious consequences which might ensue if anything happened to 
him. Drastic measures were, ho-^vever, adopted to stamp out the 
Teform movement in the provinces as well as in the capital. The 
xeform edicts were cancelled, the reformers’ associations were dis- 
solved, their newspapers suppressed, and those -who did not care 
to save themselves by a hasty recantatiou of their errors were 
imprisoned, proscribed, or exiled. In October the reaction had 
already been accompanied by such a recrudescence of anti-foreign 
feeling that the foreign ministers at Peking had to bring up 
guards from the fleet for the protection of the legations, and to 
demand the removal from the capital of the disorderly Kansu 
soldiery which subsequently played so sinister a part m the troubles 
■of June 1900. But the unpleasant impression produced by these 
incidents was in a groat measure removed by the demonstrative 
reception which the empress Tsu Tsi gave on 15th October to 
the wives of the foreign representatives — an international act of 
•courtesy unprecedented in the annals of the Chinese court. 

One of the most significant features of the coup d'dtat of 1898 
was the decisive part played in it by the Manchus, whose ascend- 
Manchti councils of the dowager-empress became 

.ascend- and more marked. Manchus were substituted 

" Chinamen in many of the higher offices of the 

state, and even Li Hung-Chang’s position was shaken. 
Though he was the only prominent Chinese statesman who had 
actively supported the empress, he was temporarily removed from 
the capital, under pretext [of a special mission to inspect the 
course of the Yellow river in Shantung. The reactionary tide 
•continued to rise throughout the year 1899, hut it did not appear 
materially to affect the foreign relations of China, the dilatoriness 
and ill-will exhibited by theTsung-Li-Yamen with respect to the 
punishment of the murderers of Mr Fleming and to other anti- 
foreign outrages amounting to little more than the usual practice 
-of the Chinese Government in such matters. On 24th January 
1900 the Peking Gazette published an imperial edict appointing 
-as heir -presumptive to the throne Pu Chiin, a son of Prince 
Tuan (himself son to Prince Tun and grandson to the emperor 
Tao-kwang), which was generally regarded in China as a pre- 
liminary step to the formal deposition of the emperor Kwang Su. 
Influential memorials from Chinese officials depiecating any such 
measure would seem to have deterred the empress from following 
up her original intention, hut the choice of two rabid anti-foreign 
officials as tutors to Pu Chiin, together with the prestige conferred 
upon Prince Tuan, one of the most reactionary of the Manchu 
princes, afforded a startling indication of the spirit which already 
prevailed in court circles. 

k few weeks earlier the brutal murder of Mr Brooks, an English 
missionary, in Shantung, had compelled attention to a popular 
The Boxer which had been spreading rapidly tnrough- 

move^ province and the adjoining one of Chih-li 

ment. Y^ith the connivance of certain high officials, if not 
under their direct patronage. The origin of the 
‘‘Boxer” movement is obscure. Its name is derived from a 
literal translation of the Chinese designation, “The fist of 
righteous harmony,” Like the kindred “Big Sword” Society, 


it appears to have been in the first instance a secret association 
of malcontents chiefly drawn from the louver classes. Popular 
disaffection in China generally assumes some such shape, and 
there can be little doubt that with the waning piestigc of tlie 
dynasty, undermined by the Japanese war and foreign encroach- 
ments, not less than by the family feud between the emperor 
and the dowager- empress, a dangerous spirit of unrest was abroad 
amongst all classes. The Tsing dynasty was rri'-t-v,- vrhat 
would seem to be the allotted span of Ckinesc •'vnu'-: its 
tenure of power having alieady lasted longer tbai. .of ..uv of 
the last twenty dynasties, excepting its immediate i redecessors, 
the Mings, and neither omens nor predictions vere wanting to 
foreshadow its downfall, Tvhether the empress Tsu Tsi and her 
Manchu advisers had deliberately set themseh'es from the begin- 
ning to avert the danger by deflecting -what might have been a re- 
volutionary movement into anti-foreign channels, or -whether with 
Oriental heedlessness they had allowed it to grow until they were 
powerless to control it, they had unquestionably resolved to take 
it under their protection before the foreign representatives at 
Peking had realised its gravity. Yii Hsien, one of its earliest 
patrons, had indeed been recalled on their representations from 
Shantung, where he had given open su^iport to the Boxer organiza- 
tion, but only to be loaded with honours by the empress and 
transferred to the province of Shansi. The outrages upon native 
Christians and the threats against foreigners generally -went on 
increasing. The Boxers openly displayed on their banners the 
device : “Exterminate the foreigners and save the dynasty,” yet 
the representatives of the Powers were unable to obtain any 
effective measures against the so-called “rebels,” or even a definite 
condemnation of their methods. 

Four months (January- April 1900) were spent in futile inter- 
vie-ws with the Tsung-Li-Yamen, who, encouraged, no doubt, by 
the fact that the Russian minister for a long lime - 
held conspicuously aloof from the protests of his 
colleagues, treated the remonstrances df the Powers 
with growing contempt. In May a number of Christian 
villages were destroyed and native converts massacred in the 
neighbourhood of the capital, and Mgr. Favier, the venerable 
head of the Roman Catholic missions in China, described the 
situation as the gravest within his long memory. On the 2nd 
June two English missionaries, Mr Robinson and Mr Korman, 
were murdered at Yung Ching, 40 miles from Peking. The whole 
country was overrun with bands of Boxers, who tore up the rail- 
way and set fire to the stations at different points on the Peking- 
Tientsin line. Fortunately a mixed body of marines and 
bluejackets of various nationalities, numbering 18 officers and 
389 men, had reached Peking on 1st June for the protection of the 
legations. The whole city was in a state of turmoil. Murder 
and pillage -were of daily occuiTence. Prince Tuan and the 
Manchus generally, together with the Kansu soldiery under the 
notorious Tung-fu-hsiang, openly sided with the Boxers. The 
European residents and a large number of native converts took 
refuge in the British legation, the largest and most central 
compound in the foreign quarter, where preparations were hastily 
made on all sides in view of a threatened attack. On the 11th 
the chancellor of the Japanese legation -was murdered by Chinese 
soldiers. On the night of the 13th most of the foreign buildings, 
churches, and mission houses in the eastern part of the Tartar city 
were pillaged and burnt, and hundreds of native Christians 
massacred. The -work of destruction continued for days unchecked 
by any Chinese authority, and on 20th June the German minister, 
Baron von Ketteler, was murdered whilst on his way to the 
Tsung-Li-Yamen, and there is little doubt that the same fate had 
been prepared for all the other foreign representatives, who were 
expected to visit the Yamen, as negotiations were proceeding 
with regard to a summons sent to them on the previous day to 
leave Peking -within twenty-four hours. At 4 P.M. on the after- 
noon of the 20th the Chinese troops opened fire upon the legations, 
and the eight weeks’ siege began which will remain memorable in 
history as one of the most splendid instances of what the heroism 
and intelligence of a handful of Europeans can achieve against 
Asiatic hordes. 

Meanwhile Peking had been completely cut off since the 14th 
from all communication with the outside world, and in view of 
the gravity of the situation, naval and military forces Action 
were being hurried up by all the Powers to the gulf . 
of Pe Chili. Cn 10th June Admiral Seymour had powers. 
already left Tientsin with a mixed force of 2000 
British, Russian, French, Germans, Austrians, Italians, Americans, 
and Japanese, to repair the railway and restore communication 
with Peking. But his expedition met with unexpectedly severe 
resistance, -the line was torn up in its rear, and, unprovided with 
transport or supplies, it had great difficulty in making good its 
retreat after suffering heavy losses. Great anxiety prevailed for 
some days as to its fate, and no definite tidings of its whereahon-fcs 
were received until it had fought its way hack to within a day's 
march of Tientsin. When it reached Tientsin again on 26th 
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June, tlie British contingent of 915 men had alone lost 124 
killed and wounded out of a total casualty list of 62 killed 
and 218 W'ounded. The Chinese had in the meantime made a 
determined attack upon the foreign settlements at Tientsin, and 
communication between the city and the sea being also threatened, 
the allied admirals had demanded on the 16th the surrender of the 
Taku forts at the mouth of the Pei- ho. The Chinese replied to 
the ultimatum by opening fire with great vigour during the 
following night, whereupon a flotilla of British, French, German, 
Japanese, and Hussian gunboats bombarded the forts, which were 
captured by landing parties early on the l7th. The situation at 
Tientsin, nevertheless, continued precarious, and it was not till 
the arrival of considerable reinforcements that the troops of the 
allied Powers were able to assume the offensive, taking the native 
city by storm on 14th July, at a cost, however, of over 700 killed 
and wounded. Even in this emergency international j ealousy had 
grievously delayed the necessary concentration of forces. Three 
British brigades w^ere ordered np from India, a few French colonial 
regiments were sent on from Saigon, the Americans detached a body 
of troops from the Philippines, the Eussians despatched a brigade 
from Port Arthur, though their military resources were severely 
taxed by the simultaneous outbreak of hostilities in Manchuria, 
and preparations were made in Germany, France, and Italy, to 
send out fresh contingents, the German force alone numbering 
over 20,000 men. But the situation required immediate action. 
ISTo power was so favourably situated to take such action as Japan, 
and the British Government, who had strongly urged her to act 
speedily and energetically, undertook at her request to sound the 
other Powers with regard to her intervention. NTo definite * 
objection was raised, but the replies of Germany and Eussia barely 
disguised their ill-humour. Great Britain herself went so far as 
to offer Japan the assistance of the British treasury, in case finan- 
cial difSculties stood in the way, but on the same day on which 
this proposal was telegraphed to Tokio (6th July), the Japanese 
Government had decided to embark forthwith the two divisions 
which it had already mobilized. By the beginning of August 
one of the Indian brigades had also reached Tientsin, together 
with smaller reinforcements sent by the other Powers, and thanks 
chiefly to the energetic counsels of the British commander, General 
Sir Alfred Gaselee, a relief column, numbering 20,000 men, at last 
set out for Peking on 4th August, a British naval brigade having' 
started up river the previous afternoon. It met with only halfi 
hearted resistance, and after a series of small engagements and 
very trying marches it arrived within striking distance of Pekin 
on the evening of the 13th. The Eussians tried to steal a march 
upon the allies during the night, but were checked at the walls 
and suffered heavy losses. The Japanese attacked another point 
of the walls the next morning, hut met with fierce opposition, 
whilst the Americans were delayed by getting entangled in the 
Kussian line of advance. The British contingent was more for- 
tunate, and skilfully guided to an unguarded water-gate. General 
Gaselee and a party of Sikhs were the first to force their wav 
with trifling loss through to the British legation. About 2 p.m 
on the afternoon of 14th August, the long siege was raised. 

For nearly six weeks after the first interruption of communi- 
cations, no news reached the outside world from Pekino- exceiit a 
The siege belated messages, smuggled through the Chinese 
of the lines by native runners, urging the imperative necessity 
legations. prompt relief. During the greater part of that 

was subjected to heavy rifle 

and artillery fire, and the continuous fighting at close auartora 
with the hordes of Chinese regulars, as well as Boxers, decimated 

The supply of both ammuni- 
tion and food was slender. But the heroism displayed by civilians 
and professional combatants alike was inexhaustible/ SomeTf 
the ^ legations were totally or partially destroyed. In their 
anxiety to burn out the British legation, the Chinese did not 
hesitate ^ to set fire to the adjoining buildings of the Hanlin 
the ancient seat of Chinese classical learning, and the store- 
house of priceless literary treasures and state archives. The 
or palace, of Prince Su, separated only by a canal from the 
British legation, formed the centre of the internatiori noSiou 
and was held with indomitable valour by a small Jam n pop ’ 

under Colonel Sheba, assisted by a feV iSKarTnes 
volunteers of other nationalities and a number of Christian 
C inese. The French legation on the extreme right and the 
section of the city wall held chiefly by Germans anrAme?Lns 

01 the Chinese atta Litrlo i-, known as to what t)ass«d in 
councils of the Chinese court during the siege, ^ut there is 
reason to helieve that throughout that period |rav6 divergences 
of opinion existed amongst the highest officials. The fttaclr 
upon the legations appears to have received the sanction of the 

Prince Tuan and the 

of 18th 7 ® council held during the night 

T^ku fd+®s*Wh!’“r“ receipt of the news of the capture of the 
laku forts hy the international forces. The emperor himself, as 
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well as Prince Ching and a few other influential mandarins, 
strongly protested against the empress’s decision, but it was 
acclaimed by the vast majority of those present. The moderate 
party was probably not in a position to do more than act as 
a drag upon the more violent faction. Three members of the 
Tsung-Li-Yamen were publicly executed for attempting to modify 
the ^ terms of an imperial edict ordering the massacre of all 
foreigners throughout the provinces, and most of the Manchii 
nobles and high officials, and the eunuchs of the palace, who 
have played an important part in Chinese politics throughout 
the dowager- empress’s tenure of power, were heart and soul 
with the Boxers. But it was noted by the defendcis of the 
legations that Prince Ghing’s troops seldom took part, or only in 
a half-hearted way, in the fighting, which was chioily conducted 
by Tung-fu-hsiang’s soldiery and the Boxer levies. The modern 
artillery which the Chinese possessed was only spasmodically 
brought into play. Mor did any of the attacking ])artics ever 
show the fearlessness and determination which the Clnnoso had 
somewhat unexpectedly displayed on several occasions dnrm'*” 
the fighting at and around Tientsin. FTeverthclcss, the iiosition 
oi the defenders at the end of the first four weeks of the sic-m 
had grown well-nigh desperate. Mining and incendiarism iirovcd 
lar greater dangers than shot and shell. The Jajianeso had licon 
lorced back to their third and last line of defence in the and 
two-thirds of the French legation h.ul been destroyed or wrcslod 
trom Its heroic defenders. The JiriLi.di legation was being liard 
pressed from the Mc-gnl mvket as well ;]s li-om the Imperial 
Carnage Parl^ an : : e . >•!;.; on the city walls was severe and 

unceasing. The c.UvU ly In,, amongst the officers especially, 
was heavy, and the need of constant watclifiilness along the 
whole line of defsnees was a great strain upon Llio physical 
endurance of the attenuated gamson. Suddenly, iust when 
things ivere looking blackest, on the 17th of July tic Cliinesc 
ceased firing, and a sort of informal armistice secured a mnioil 
of respite i or the brlrng-.-.vr,] Euro])cans. The capture of the 
native city of Tiem-i:i i y , ...» allied forces had sliakeii the 
sell - confidence of the Chinese authorities, who had hitlu'rto 
not only countenanced, but themselves directed the liostLliti(»s 
a curious comcidenco it was just at the time when tlio 
besiegers wep relaxing their efforts that the intense anxu‘J-v of 
the civilized world with regard to the fate of the besi/nul 

Circumstantial accounts of tlio 
tail of tho legations and the massaoro of tlioir iumatos were 
circulated in Shanghai and tolograplied to Kuropo, and cnuidod 

SIS" 

siS; fcsissssjsssss,:' 

officially stated in the House of Coninions on l-i.li .h,'f ih-,'(' 
though the British Oovornmont had no direct eoiuu i,„i of 
those painful rumours, they had, unfortunatidy, little reason to 

su|j.staiitially comset. It was not 
week that an authentic message received thromdi 
the Chinese legation at Washington from the Aineiu Jiu 
proved those fears to be premature. Similar telegrams folluw('d 
Horn Sir Claude Macdonald and other foreign ropr(\sontatives and 
various communications from tho Chiiieso Govornmont though t he 
pacffic assurances they contained were largely mendaaous showed 
Uiat they wore at any rate growing alaAoS at 
ol their outrageous action. Desultory lighting, noverthohi.ss coxi- 
tinued, and grave fears wore eiiterlidncd that Uio approaidi of the 
rehef column would prove the signal for a desperate atteiu b^' to 
rush tho legations before clfeotual assistance could n art I L,!, 
The attempt was made, but failed. Tho relief, howovor cam i i t 
a day too soon. Of tho small band of dofendors which ’ iSl i ,. 
ciiahan volunteers, had noyor mustered 500, 65 had boon killw^ 
Ammunition and provisions wore almost at an 
end. Ev^on morB desperate was the situation at tho Ihii-tano- Gm 
Roman Catholic northern cathedral and mission it™! „n ?’i 
with the help of a smaU body ^EreSdiZd lb 
Mgr. Eavior h^ad organised an ind^iendont 
his community of over 3000 souls.' Their ratteTs wore ab.X«^ 
exhausted, when on 15th August a relief party was dosDatohotl / 
their assistance from the legations. ^oaimtchod to 

The ruin ivTought in Peking during the two monthsMi-htbur 
was appaBmg. Apart from the wholesale destruction of 
property in the Tartar city — mission houses, churches ^ 

hospitals, native stores where foreign goods had been 
sola, native houses suspected of any connexion or ^ojudlt/oja 
sympathy with foreigners— and of Chinese as well 

buildings in tho vicinity of the lemitioiis flm 
Chinese city had been laid in ashes 

thi? f buildings, and finally consumed 

the whole of the business quarter witl all its invZabirstZs 

of Silia, cuxioaitioa, furs, &c. Tho refcributiou wS ovoS 
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Peking after its capture by the international forces was scarcely 
less terrible. Looting was for some days almost universaL But 
it would have been well, for the credit of Western civilization and 
Christianity, had the reprisals exercised by some of the foreign 
contingents been confined to looting. The whole city wat divi'^ .1 
up into separate areas of occupation between the contingents of 
different nationalities, and in the Russian and French quarters 
xmbridled license prevailed for some time. It should be added 
that the French force at that period consisted chiefly of colonial 
troops from Tongking and Annam. Order was, however, gradu- 
ally restored, first in the Japanese and then in the British and 
American quarters, though several months elapsed before there 
was any real revival of native confidence. 

So unexpected had been the rapid and victorious advance of the 
allies, that the dowager-empress with the emperor and the rest 
Th fV hi court did not actually leave Peking until the 

/ the^ after the legations had been relieved. But the 

Chinese northern and western portions of the Tartar city had 
court occupied, and the fugitives made good 

their escape on the afternoon of the loth in the 
direction of the Western Hills. When the allies some days later 
marched through the Forbidden City, they only found a few 
eunuchs and subordinate officials in charge of the imperial apart- 
ments. At the end of September, Field - Marshal Count von 
Waldersee, with a German expeditionary force of over 20, 000 men, 
arrived to assume the supreme command conferred upon him with 
the more or less willing assent of the other Powers. As a matter 
of fact, his authority was never practically recognized by either 
the French or the American commanders, and was only effectively 
exercised over the British and the small Italian and Austrian 
contingents. A large portion of the Japanese troops was shipped 
back to Japan soon after the relief of the legations, and the bulk 
of the Russian forces was withdrawn into Manchuria. There 
were indeed no longer any important military operations to be 
carried out. After a few punitive expeditions had been sent to 
Paoting-fu and other districts in the neighbourhood of Peking, 
where exceptionally brutal outrages had been committed during 
the summer, the duties of the foreign troops were henceforth 
chiefly in the nature of police work. The Germans, however, 
having arrived too late to take any part in the relief of Peking, 
often showed a mischievous anxiety to extend the sphere of 
operations. Their discipline, especially in their treatment of the 
defenceless Chinese population, fell lamentably short of the high 
standard expected from a great military nation, and their pre- 
datory raids in search of Boxers resulted only in increasing the 
confusion and misery which prevailed in the zone of foreign occu- 
pation. The removal by the Germans of the ancient astronomical 
instruments from Peking was condemned even in the German 
press as an act of unjustifiable vandalism. Towards the end of 
February 1900 preparations were made at the German head- 
quarters for an extensive forward movement in the direction of 
Si-nghan-fu, but it was ultimately abandoned, owing to the 
refusal of the other Powers, and more especially of Great Britain 
and Japan, to countenance such an adventurous enterprise. 
Strangely enough, the German contingent, which saw less actual 
fighting than any other foreign force, suffered the two most 
conspicuous losses during the whole campaign. Count York, a 
staff officer of the greatest promise, died of asphyxia in a Chinese 
inn during a winter march, and General von Schwarzhoff, chief of 
the staff to Count von Waldersee, lost his life in the fire which 
destroyed the apartments in the Winter Palace occupied by the 
German headquarters (I7th April). 

The political task which confronted the Powers after the occu- 
pation of Peking was far more arduous than the military one. 

The action of the Russians in Manchuria, even in a 
treaty port like NTew-chwang, the seizure of the railway 
north of the Great Wall, but also 
situation, Shan-hai-kwan to Peking, by the Russian military 

authorities, and the appropriation of an extensive line of river 
frontage at Tientsin as a Russian ‘‘settlement,” were difficult to 
reconcile with the pacific assurances of disinterestedness which 
Russia, like the rest of the Powers, had officially given. Great 
anxiety prevailed as to the effect of the flight of the Chinese court 
in other parts of the empire. The anti-foreign movement had hot 
spread much beyond the northern provinces, in which it had had 
the open support of the throne and of the highest provincial 
officials. But amongst British and Americans alone, over 200 
defenceless foreigners, men, women, and children, chiefly mission- 
aries, had fallen victims to the treachery of high-placed mandarins 
like Yii Hsien, and hundreds of others had had to fly for their 
lives, many of them owing their escape to the courageous protec- 
tion of petty officials and of the local gentry and peasantry. The 
Roman Catholic missionaries and communities throughout the 
north had met, or been threatened, with the same fate, and 
sporadic outbreaks such as that which had occurred at Su-chan, 
south of the Yangtse, showed that there were explosive materials 
scattered all over the empire. In the Yangtse valley order had 


been maintained by the energy of the viceroys of Yanking and 
Wu-chang, who had acted throughout the critical period in loyal 
co-operation with the British consuls and naval commanders, and 
had courageously disregarded the imperial edicts issued during 
the ascendancy of tlic Bo::ors. After some hesitation, an Indian 
brigade, followed hy French, German, and Japanese r-int:- 
had been landed ~t Sb 'v F f " -^he protection of the ’bni.- nt-, 
and though the v c .■ >/, .,.i.:.-yi, had welcomed British sup- 

port, and even invited tlie joint occupation of the Yangtse foits 
by British and Chinese troops, the appearance of other Euronean 
forces in the Y'angtse valley was viewed with great suspicion."" In 
the south there were serious symptoms of unrest, especially after 
Li Hung-Chang had left C.iniion i-rj ific north, in obedience", as he 
alleged at the time, to an imperial edict which, there is reason to 
believe, he invented for the occasion. The Chinese court, after one 
or two intermediate halts, had retired to Si-nghan-fu, one of the 
ancient capitals of the empire, situated in the inaccessible province 
of Shen-si, over 600 miles south-west of Peking. The influence of 
the ultra-reactionaries, headed by Prince Tuan and General Tnng- 
fu-hsiang, still dominated its councils, although edicts, illusory 
if genuine, were from time to time stated to have been issued for 
the punishment of some of the leading officials concerned in the 
anti-foreign outrages, and credentials were sent to Prince Ching 
and to Li Hnng-Chang, who, after waiting for some weeks upon 
events at Shanghai, had proceeded to Peking, authorizing them 
to treat wdth the Powers for the re - establishment of friendly 
relations. 

On 16th October the Anglo - German agreement, to which 
reference has already been made, was signed in London, 
and its publication immediately upon signature rp, , , 

created some excitement at the time. The nego- ^ ^ 
tiations which had led up to it had been con- 
ducted with great celerity and secrecy, and it would 
appear, from a despatch which was subsequently published 
from Lord Salisbury to the British representative in St Peters- 
burg, that the British negotiator was in no small degree influenced 
by the aggressive features of Russia’s action at the time in 
northern China. Germany, on the other hand, would seem to 
have been chiefly actuated by the desire to forestall any isolated 
action on the part of Great Britain in the Yangtse valley. The 
agreement certainly had no immediate effect upon the political 
situation. It did not modify Germany’s attitude with regard to 
Russia, for Count von Waldersee continued to lend his support as 
far as possible to the Russian military authorities in northern 
China whenever differences of opinion arose between them and the 
British, and the German Government a few months later openly 
denied that the agreement applied to Manchuria, in spite of the 
contrary opinion entertained by the British Government. But it 
has given Germany a claim to a footing in the Yangtse valley 
which it is difficult to reconcile with the policy propounded by 
British ministers when they published the Yangtse “assurance,^’ 
obtained in 1898 from the Tsung-Li-Yamen. In one of his state- 
ments to the Reichstag, the imperial chancellor referred to the 
Anglo-German agreement as “the Yangtse agreement,” and that 
designation has ever since been universally adopted in Germany. 

The harmony of the Powers, which had been maintained with 
some difficulty up to the relief of the legations, was subjected to 
a severe strain as soon as the basis of negotiations 
with the Chinese Government came to be discussed. 

The eleven Powers having diplomatic represen- 
tatives in Peking, including, therefore, such minor Powers as 
Spain, Holland, and Belgium, claimed to have an equal voice in 
these discussions, and the conferences held between the foreign 
ministers in the Chinese capital had constantly to be supplemented 
by references to their governments and by prolonged corre- 
spondence between the different cabinets. While for various 
reasons Russia, Japan, and the United States were inclined to 
treat China with great indulgence, Germany insisted upon the 
signal punishment of the guilty officials as a conditio sine qud 
non, and in this she had the support not only of the other 
members of the Triple Alliance, whose interests in China were 
only of secondary importance, but also of Great Britain, and to 
some extent even of France, who, as protector of the Roman 
Catholic Church in Eastern countries, could not allow the authors 
of the atrocities committed upon its followers to escape effectual 
punishment. It was not until after months of laborious nego- 
tiations that an agreement was finally arrived at with regard 
to the general tenour of the demands to be formally made 
upon the Chinese Government. They were embodied in a joint 
note signed by all the foreign ministers on 20th and 21st December 
ISOO. The preamble recited the chief crimes committed by 
the Chinese, denounced the treachery of the Chinese Government 
in declaring, through its representatives abroad, that it was pro- 
tecting the legations while it was actually besieging them, ^ and 
announced that the allied Powers consented to accede to China’s 
petition for peace on “irrevocable conditions” therein stated. 
These were substantially as follows : — Honourable reparation for 
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the murder of Baron Yon Ketteler and of M. Sugiyama was to be 
made in a specified form, and expiatory monuments were to be 
erected in cemeteries where foreign tombs had been desecrated. 
‘‘The most severe punishment befitting their crimes was to 
be inflicted on the personages designated by the decree of 21st 
September, and also upon others to be designated later by the 
forei^^n mimsters, and the official examinations were to be 
suspended in the cities where foreigners had been murdered or 
ill-treated. An equitable indemnity, guaranteed by financial 
measures acceptable to the Powers, was to be paid to sUtes, 
societies, and individuals, including Chinese who had suftered. 
because of their employment by foreigners, but not inclumng 
Chinese Christians who had suffered only on account of their 
faith. The importation or manufacture of arms or ??ia^em^ _was 
to be forbidden ; permanent legation guards were to be maintained 
at Peking, and the diplomatic quarter was to be fortified, while 
communication with the sea was to be secured by a foreign military 
occupation of the strategic points and by the demolition of the 
Chinese forts, including the Taku forts, between the capital and 
the coast- Proclamations were to be p»osted throughout China for 
two years, threatening death to the members of anti- foreign 
societies, and recording the punishment of the ringleaders in the 
late outrages ; and the viceroys, governors, and provincial officials 
were to be declared by imperial edict responsible, on pain of imme- 
diate dismissal and perpetual disability to hold office, for anti- 
foreign outbreaks or violations of treaty within their jurisdictions. 
China was to facilitate commercial relations by negotiating a re- 
vision of the commercial treaties. The Tsung-Li-Yamen was to be 
reformed, and the ceremonial for the reception of foreign ministers 
modified as the Powers should demand. Compliance with these 
terms was declared to be a condition precedent to the arrangement 
of a time limit to the occupation of Poking and of the provinces 
by foreign troops. , . 

Under instructions from the court, the Chinese plenipotentiaries 
affixed their signatures on 14th January 1901 to a protocol, by 
which China pledged herself to accept these terms in principle, 
and the conference of ministers then proceeded to discuss the 
definite form in which compliance with them was to be exacted. 
This further stage of the negotiations proved even more laborious 
and protracted than the preliminary proceedings. NTo attempt 
was made to raise the question of the dowager-empress’s respon- 
sibility for the anti- foreign movement, as Eussia had from the 
first set her face against the introduction of what she euphemisti- 
cally termed “the dynastic question.” But even with regard to 
the punishment of officials whose guilt was beyond dispute, grave 
divergences arose between the Powers, The death penalty was 
ultimately waived in the case even of such conspicuous offenders 
as Prince Tuan and Tung-fu-hsiang, but the notorious Yii Hsien 
and two others were decapitated by the Chinese, and three other 
metropolitan officials were ordered to commit suicide, whilst upon 
others sentences of banishment, imprisonment, and degradation 
were passed, in accordance with a list drawn up by the foreign 
representatives. The question of the punishment of provincial 
officials, responsible for tlie massacre of scores of defenceless men, 
women, and children, was unfortunately reserved for separate 
treatment, and, when it came up for discussion, it became impos- 
sible to preserve even the semblance of unanimity, the Kussian 
minister at once taking issue with his colleagues, although he 
had originally pledged himself as formally as the others to the 
principle. Count Lamsdorff frankly told the British ambassador 
at St Petersburg that Kussia took no interest in missionaries, and 
as the foreigners massacred in the provinces belonged mostly to 
that class, she declined to join in the action of the other Powers. 
Fortunately the rest of the Powers, including even Japan, who, as 
a non-Christian state, might have been excused for adopting the 
same attitude as Enssia, preserved a united front, and though 
the satisfaction ultimately obtained was not altogether adequate, 
the list of punishments proposed by the British minister, Sir 
Ernest Satow, was presented tb the Chinese plenipotentiaries with 
the signatures of all the foreign representatives except the 
Eussian. 

The real explanation of Eussia’s cynical secession from the 
concert of Powers on this important issue must be sought in her 
anxiety to conciliate the Chinese in view of the 
Manchurian negotiations in which she was at the same 

coxr- engaged with China in respect of Manchuria. 

vention, When the Boxer movement was at its height at the 
end of June 1900, the Chinese authorities in Man- 
churia had wantonly “declared war” against Russia, and for a 
moment a great wave of panic seems to have swept over the 
Eussian administration, civil and military, in the adjoining 
provinces. The reprisals exercised by the Eussians were propor- 
tionately fierce. The massacre at Blagovestchensk, where 5000 
Chinese — ^men, women, and children — ^were flung into the Amur 
by the Cossacks, was only one incident in the reign of terror by 
which the Russians sought to restore their power and their 
prestige. The resistance of the Chinese troops was soon over- 


come, and Russian forces overran the wffiole province, occupying 
even the treaty port of New-chwang. The Russian Government 
officially repudiated all responsibility for the proclamations issued 
by General Gribsky and others, foreshadowing, if not actually 
proclaiming, the annexation of Chinese territory to the Russian 
empire. But Russia was clearly bent on seizing the opportunity 
for securing a permanent hold upon Manchuria. In December 
1900 a preliminary agreement was made between M. Korostovetz, 
the Russian administrator-general, and Tseng, the Tartar general 
at Mukden, by which the civil and military administration of the 
whole province was virtually placed under Russian control. In 
February 1901 negotiations were opened between the Russian 
Government and the Chinese minister at St Petersburg for the 
conclusion of a formal convention of a still more comprehensivo 
character. The Russian Government refused to disclose its terms, 
but the draft prepared by the Russian Foreign Oflico was inform- 
ally communicated through Chinese channels to the British and 
other friendly governments. In return for the restoration to 
China of a certain measure of civil authority in _ Manchuria, 
Russia was to be confirmed in the possession of exclusive military, 
civil, and commercial rights, constituting in all but name a juo- 
tectorate, and she was also to acquire preferential rights over all 
the outlying provinces of the Chinese empire bordering on tlio 
Russian dominions in Asia. The clauses relating to Cliinoso 
Turkestan, Kashgar, Yarkand, Khotan, and Moiig()lia were sub- 
sequently stated to have been dropped, but the ccuiveution never- 
theless provoked considerable opposition both in fonugn countries 
and amongst the Chinese themselves. Most of tlio Powers, 
including Germany, who, however, denied that the Anglo- 
German agreement of IGtli October 1900 applied to Manchuria, 
advised the Chinese Government not to pursuo sc])ai’ate nego- 
tiations with one Power whilst collective n- .'■"‘id -.i - were in 
rogress at Peking, and both Ja]).'ni and GrofiL 11: ■■aii j-ressed for 
efinite information at Sr Pctci-burg with regard to the precise 
tenonr of the proposed convention. At the same tiuu^, the two 
viceroys of the lower Yangtso memorialized the Throne in the 
strongest terms against the convention, and tluisc i>rotests were 
endorsed not only by the great majority of Chinese oflUuals of 
high rank throughout the provinces, but by popular meetings 
and influential guilds and associations. Ultimately the two 
viceroys, Chang Chih-tung and Liu Kim-yi, took the extreme 
stop of warning the Throne that they would bo unable to rt'cog- 
nize the convention, even if it were ratified, and notwithstanding 
the pressure exercised in favour of Russia by Li Hung-Ohaiig, the 
court finally instructed the Chinese minister at St PeJersburg to 
decline his signature. The attitude of Japan, where juiblio 
feeling ran high, was equally significant, and on 3rd Aiiril the 
Russian Government issued a circular note to the Powers, stating 
that, as the generous intentions of Russia had been miseoiistrucd, 
she withdrew the proposed convention. 

The work of the conference at Poking, which had been tempor- 
arily disturbed by these complications, v'as tluui rcisumed, and 
soon reached a stage which brought the possibility of ^ 

an early evacuation within the range of discussion. 

It was generally felt that the prolonged occupation ^ 
and the inaction to which the majority of the foreign troops wore 
necessarily condemned were detrimental to the maint(inan(jc of 
discipline, and the friction which led to such unpleasant incidents 
as those which occurred in March and April at Tientsin, where 
conflicts between British troops and French, Gormans, and 
Russians were with difficulty averted, gave additional cause for 
anxiety. The Anglo-Russian dispute over the constniction of 
certain roads and railway sidings at Tientsin also showed that, 
although the Russians had been induced to hand over the Poking- 
Shan-hai-kwan railway (18th January) to the Gorman military 
authorities, who in their turn surrendered it (21st February) to 
the British, an international occujiatiou was still fraught with 
manifold dangers. Early in April Count von ‘Waldersoo invited 
all the foreign commanders to meet him and discuss the feasibility 
of a partial withdrawal of troops. The discussion led to no imme- 
diate results, hut it helped to stimulate the proceedings of the 
diplomatists. The question of indemnities, however, gave rise to 
renewed friction. Each Power drew up its own claim, and whilst 
Great Britain, the United States, and Japan dis])biy cd great luocbT- 
ation, other Powers, especially Germany and Italy, put in claims 
which were strangely out of proportion to the services rendered by 
their military and naval forces. Not only the amount of the indem- 
nity, but the mode of payment and the ear-marking of rovonuos 
out of which China was to meet it, gave rise to groat diflerencos 
of opinion. Germany proposed an immediate 10 per cent, increase 
of the Chinese customs tariff on foreign imports, but this proposal 
met with determined opposition from other comniorcial Powers, 
and especially from Great Britain, whoso trade would have to bear 
the chief part of the burden. It was at last settled that China 
should pay altogether an indemnity of 450 million taels, to be 
secured (1) on the unhypothecated balance of the customs revenue 
administered by the imperial maritime customs, the import duties 
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being raised forthwith to an effective 5 per cent, basis ; (2) on the 
revenues of the “ native ” customs in the treaty ports ; (d) on the 
total revenues of the salt gahelle. hhnally, after more than sixty 
plenary conferences and innumerable meetings of sub-committees 
had been held by the diplomatists in Peking, the peace protocol 
was drawn up in a form which satisfied all the Powers as well as 
the Chinese court. The formal signature was, however, delayed 
at the last moment by a fresh difficulty concerning Prince Chun’s 
penitential mission to Berlin. The prince, an amiable and 
enlightened youth, half-brother to the emperor, had reached 
Basel toAvards the end of August on his Avay to Germany, when 
he Avas suddenly informed that he and his suite Avould be 
expected to pertorm kotow before the German emperor. The 
prince resented this unexpected demand, and referred home 
for instructions. The Chinese court appear to haAm remained 
obdurate, and the German Government perceived the mistake 
that had been made in exacting from the Chinese prince a form of 
homage Avhich Western diplomacy had for more than a century 
refused to yield to the Son of Heaven, on the ground that it 
Avas barbarous and degrading. The point Avas waived, and 
Prince Chun Avas received in solemn audience by the Emperor 
William at Potsdam on 4th September. Three days later, on 
7th September, the peace protocol Avas signed at Peking by the 
two Chinese plenipotentiaries and the representatives of Great 
Britain, Germany, France, Russia, the United States, Japan, 
Austria-Hungary, Italy, the Netherlands, Belgium, and Spain. 

Article 1 recorded the satisfaction to be given to Germany for 
the murder of Baron von Retteler. 

Article 2 recited the punishments inflicted on the guilty 
officials and the posthumous honours rendered to the three 
mandarins who had been executed during the siege for their 
endeavours to stem the anti-foreign movement. It also placed 
on record the suspension of official examinations in all cities Avhere 
anti-foreign outrages of an aggravated character had been per- 
petrated. 

Article 3 recorded the satisfaction to be given to Japan for the 
murder of M. Sugiyama. 

Article 4 provided for the erection by the Chinese of expiatory 
monuments. 

Article 5 dealt Avith the prohibition of the importation of arms 
and warlike material. 

Article 6 set forth the amount and mode of payment of the 
indemnity. 

Articles 7, 8, and 9 defined the area of the new legation quarter 
at Peking, and dealt Avith its protection and with that^ of the 
railway and the Avhole line of communication between Peking and 
the sea. 

Article 10 recorded the measures taken hy the Chinese Govern- 
ment to prevent the recurrence of anti-foreign agitation or troubles. 

Article 11 provided for the amendment of existing treaties of 
commerce and navigation, and for river conservancy measures at 
Tientsin and Shanghai. 

Article 12 dealt with the reorganization of the Chinese Ministry 
of Foreign Afl'airs, and modifications of court ceremonial as regards 
the reception of foreign representatives. 

The British Government at once appointed a Special Commission, 
Avith Sir J. Mackay, member of the Council of India, as chief 
commissioner, to proceed to Shanghai to carry on the coruniercial 
negotiations, provided for in article 11, with the commissioners 
appointed by China. These negotiations were also to deal wnth 
the removal of existing obstacles to foreign trade, such a,s lilcin, 
&G., and with regulations for facilitating steamer navigation on 

inland waters. n i. r. ■ 

In accordance with the terms of the protocol, all the foreign 
troops, with the exception of the legation guards, were Avithdrawn 
from Peking on l7th September, and from the rest of Chih-li, with 
the exception of the garrisons at the different points specified 
along the line of communications, by 22nd September. ^ On 7 th 
October it was announced that the Chinese court had left Si-nghan- 
fu on its way back to the northern capital. A month later (7th 
November) the death of Li Hnng-Chang at Peking removed, if 
not the greatest of Chinese statesmen, at any rate the one who 
had enjoyed a larger share of the empress-dowager’s confidence 
and figured in the eyes of the outside world more prominently 
than any other during that long chapter of Avasted opportunities 
Avhicli had opened for the Chinese empire after the suppression of 
the great Taiping rebellion, and was brought to a close hy the 
Boxer movement, the international occupation of Peking, and 
the peace protocol of 1901. 

With this settlement a new era opens. What it will produce 
none can venture to foretell. On the one hand, the Powers have 
been induced to display great leniency with regard to the punish- 
ment of the court and the high ofl&cials implicated in the anti- 
foreign outrages of 1900 ; and on the other, the pecuniary compen- 
sation they have exacted is calculated to weigh heavily on^ the 
Chinese people, and on the innocent not less than on the guilty- 
In the north of China the excesses committed by some of the 
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f foreign centingonks unquestionably loAvered the reputation of all 
Western poAvers collectively, notwithstanding the high standard 
of discipjline maintained by the British, American, and Japanese 
forces, and by the later French contingent sent out direct from 
France. It must be noted also that amongst progressive Chinese 
officials awidesxuead feeling of disappointment prevailed that the 
Powers should haim failed to aA'ail themselves of the opT.orturnfv 
to insist upon the introduction of administrative ir.-i- ilz "} 
China. The necessity of such reforms had been more ’v:!,:a' 
realized by the Chineise themselves during the recent cm?-:-' than 
at any previous moment in the modern history of China, and 
several high officials like the Yangtse Auceroys, the Auceroy of 
Canton, and the governor of Shantung, Yuen Shili-kai, one of the 
ablest of the young Chinese mandarins, repeatedly memorialized 
the Throne in this sense. Imperial edicts were from time to time 
issued from Si-nghan-fu announcing important reforms, especially 
in the system of education and qualifications for the public ser- 
vice, but their value remained speciilatiA^e so long as most of the 
appointments made hy the court continued to be bestowed on 
members of the old reactionary party. 

Authorities. — Beresford, Lord Chas. T7ie Break - ilj) of 
China. London, 1899. — Bishop, Mrs J. F. The Yangtze Valley 
aouL Beyond. London, 1899. — Colquhoun, Arch. E. China in 
Transformation. London, 1898. — Boin.ger, Dem. C. The His- 
tory of China. London, 1898. — Baber, E. C. “TraA'els and Re- 
searches in Western China,” B. Geo. Society Supp. Papers^ 1882. — 
Bretschxeider, E. History of European Botanical Discoveries in 
China. London, 1898. — Chirol, Yalentine. The Far Eastern 
Question. London, 1896. — Curzon, The Right Hon. Geo. N. 
(Lord Curzon). Problems of the Far East. London, 1894. — 
Douglas, R. K. Society in China. London, 1894. — Du Bose, 
Hampden C. The Three Peligio'iis of Chyia. New York, 1887. 
— Fielde, A. M. A Corner of Cathay. New York, 1894. — Giles, 
H. A. Chinese Biographical Dictionary. London, 1897. — Gill, 
Capt. W. E. The Barer of Golden Sand. London, 1883. — 
Gundrt, R. S. China and Her Neighbours. London, 1893 ; 
China Present and Past. London, 1895, — Hosie, Alex. Three 
Years in Western China. London, 1897. — Little, Arch. J. 
Through the Yangtze Gorges. London, 1898.— Norman, Henry. 
The Peoples and Politics of the Far East. London, 1895. — Poole, 
S. Lane. Life of Sir Harry Parkes. London, 1894. — Richt- 
hofen, Ferdinand von. China. Berlin, 1877-83. — Martin, 
W. A. P. The Chinese Education, Philosophy, and Letters. Ngav 
York, 1898. — ^Williams, F. Wells. A History of China. Lon- 
don, 1897. — Henry, Augustine. “ Chinese Names of Plants,” 
Journal of China Branch of Uoyal Asiatic Society ^ vol. xxv. — 
Mollendorf, 0. F. von. ‘‘The Yertebrata of the ProAunce of 
Chih-li,” Ibid. vol. xv. For political affairs see Blue-books on China 
since 1875. For commercial and statistical information see Con- 
sular Reports, Foreign Office, and Reports of Chinese Imperial 
Maritime Customs. (a. J. ; Y. C.) 

Oh in a- Japan War of 1B94«95-“-The causes 
of the war between China and Japan arose out of the rival 
claims of the two Powers to assert influence in Korea. It 
was an old tradition in Japan, dating back to the legendary- 
achievements of the Emperor Jingu, that Korea occupied a 
position of qnasi-vassalage to the empire. At the end of 
the 16th century an expedition sent by the Emperor 
Hideyoshi occupied Seoul and Phyong-yang. The Koreans 
invoked the aid of China, and after a prolonged war the 
Japanese forces were withdrawn shortly before the death 
of Hideyoshi. Inadequate sea power, rendering the supply 
of the Japanese troops precarious, seems to have been the 
cause of the ultimate failure, although the Chinese were 
frequently defeated in the field. In 1627, and again in 
1637, Korea was invaded from the north by the Manchus,. 
who soon afterwards established their dynasty at Peking^ 
According a purely nominal allegiance to China, the 
Koreans subsequently maintained their isolation for more 
than two centuries. After the revolution which ended in 
1868 — when Japan, adopting Western reforms, started 
upon a wonderful career of progress — it was natural that 
her ambitions in regard to Korea should receive a fresh 
impulse. In 1875 a Japanese force landed on Kang-hwa 
Island, and after a naval demonstration at Chemulpo a 
treaty was obtained opening Eusan to Japanese trade. 
From this time Japan began to play an active part in 
Korean affairs, and under her influence a progressive 
party arose in Seoul, which soon found itself in conflict 
^ ^ S. III. — 6 
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^vith tlie ways of the mass of the people. In Jnly 1882 
the legations -were burned by a mob and some Japanese 
officers were massacred. The minister who succeeded in 
reaching the sea and escaping was sent back with a 
military escort, and an indemnity was demanded and 
obtained. The Chinese at the same time sent a small 
force to Korea. In December 1884 a fresh outbreak 
occurred at Seoul. A plot to seize the king and establish 
a progressive government failed, and the Japanese were 
again driven out of the capital by the Koreans, assisted by 
Chinese. Japan sent troops and enfoiced the payment of 
a second indemnity. In April 1885 a convention was 
signed at Tientsin by Count Ito and Li Hung-Chang, by 
which both Powers undertook to withdraw their mili- 
tary forces from Korea, each being pledged to inform the 
other of any decision to despatch troops in the event of 
future disturbances. This convention secured compara- 
tive tranquillity in Korea for nine years. The murder at 
Shanghai, on 28th March 1894, of Kim-ok-kim, one of the 
leaders of the abortive revolution of 1884, created much 
excitement in Seoul, where the Tong-Hak rebellion was 
beginning to cause alarm. At the end of May the Tong- 
Haks defeated the Korean forces, and early in June the 
Government appealed to China for military assistance. A 
small Chinese force was at once sent to Asan ; and the 
Japan Government being informed, according to the terms 
of the convention of Tientsin, promptly ordered its 
minister, Otori, who was on leave, to return to Seoul. 
Warships were sent to Chemulpo, and Otori with an escort 
of marines reached Seoul on 10th June, The Japanese 
rapidly followed up this step by the despatch of about 
5000 troops under Major-General Oshima, who relieved the 
marines by the middle of June. A complicated situation 
thus arose, Chinese troops were present in Korea by the 
request of the Government with a view to put down an 
armed rebellion. The J apanese controlled the capital, and 
were determined to carry out reforms by force if necessary. 
An interesting diplomatic correspondence led only to a 
deadlock. Japan absolutely declined to recognize Korea 
“as a tributary state of China,’’ to limit her military 
forces in the peninsula, or to place any restrictions upon 
their movements ; hut she proposed that the two Powers 
should “unite their efforts for the speedy suppression 
of the disturbance,” and should subsequently send com- 
missioners to inaugurate jointly certain specified measures 
of reform. The Tsung-Li-Yamen considered that “ the idea 
may be excellent, but the measures of reform must be left 
to Korea herself. Even China herself would not interfere 
with the internal administration of Korea, and Japan 
having from the very first recognized the independence of 
Korea, cannot have the right to interfere.” The Japanese 
foreign minister replied that “ the Imperial Government, 
mnch to their regret, cannot share the hopeful views ” 
thus expressed, and considered that the government of 
Korea “ is lacking in some of the elements which are 
essential to responsible independence.” Ultimately — on 
16th July — the Tsung-Li-Yamen was informed that as the 
Chinese Government appeared “disposed to precipitate 
complications,” J apan was relieved of all responsibility 
for any eventuality that may in future arise.” War was 
now inevitable unless the Peking Government was willing 
to abdicate all claims over Korea. The claims were 
valueless ; but Chinese troops were already in the country 
by invitation, and in these circumstances it was not to be 
expected that the shadowy suzerainty would be aban- 
doned. 

At Seoul the issue was forced by the Japanese minister, who 
delivered an ultimatum to the Korean Government on 20th July. 
On^ the 23rd the palace was forcibly occupied ; and the pro- 
Chinese party being removed from power, the control of the 


Government passed into the hands of the Japanese. Meanwhile 
China had made efforts to reinforce the detachment at Asan, and 
had despatched about 8000 troops to the Yalu river. The out- 
break of war thus found the Japanese in military possession of 
Seoul and ready to send large forces to Korea, while the Chinese 
occupied Asan (about 40 miles southward of the capital), and had 
a considerable body of troops in Manchuria in addition to those 
despatched to the Y alu river. To J apan the command o f the sea was 
essential for the secure transport and supply of her troo])S. Without 
it the experience of the war of the 16th century would be ropcatc'd, 
China, on the other hand, could utilize overland routes to Korea ; 
but difficulties and delays would necessarily be entailed. To both 
Powers the naval question was thus all-important. 

War was not finally declared till 1st August, by which time 
collisions had occurred on sea and land. On 2r>Lli July Major- 
General Oshima, with about 2500 men, started for Asan and found 
the Chinese entrenched at Sung-hwan. The position was suc- 
cessfully attacked on the 29th, with a loss of about 90 killed 
and wounded ; but Yeh, the Chinese commander, escaped with 
the greater part of his force, and reached Pliyong-yang l)y a 
wide detour. Meanwhile the Japanese squadron wa*^ 
to Chemulpo, the cruisers Akitsiisliima, Yoshino, aii-l Ah/.-' ■- 
being sent on in advance. On the morning of 25th July these 
vessels met the Tsi-yuen and the ICuang-yi near Pluing Island. 
An engagement occurred, in which the Kuang-yi was disabled 
and run ashore, the Tsi-yuen escaping to Wei-hai-wed, chas(‘d 
by the Yoshino. The Chinese vessels, hopelessly overmatch ed, 
seem to have been well fought. At this juncture the wooden 
des]Datcli boat 171^5- ^ .'i-^^proached from the south-east, and \v’a.s 
captured by th-' 'Y ‘ s- •<■/ . while the British steamer 
shing, carrying 1200 Chinese troops from Taku to Asan, also 
arrived, and was ordered by the Naniwa to bring-to and anchor. 
The ICowshing having been directed to follow the 
Nccniwaj the Chinese threatened to kill the ollicors if 
they complied or attempted to leave the ship. The 
Naniwa then opened fire and sank the Kowshing in less than half 
an hour. More than 1000 of the Chinese troops were drowiu'd. 
The destruction of the Kowshing undouhtedly contrihiiied to the 
Japanese success at Sung-hwan, and the intention of the Chinese 
to crush their enemies at Seoul between forces moving from tlus 
north and south was frustrated. Henceforth tlio Japanese had to 
deal only with the forces north of the capital. 

It was now of vital importance to the Ohiuoso to prevent tlic 
transport of Japanese troops to Chemul]-)o, which was carn(ul on 
with the greatest energy. The CJiuk-u il, ,.i, howeviT, remained 
in port, and the Japanese made no atbcnipt to ohtaiu and k(!ep 
touch with it. During August and Scpteiu])cr the Japantise 
were busied in landing troops anfl stores at Chemulpo and 
Gensan, while the Chinese forces in Manchuria moved slowly to 
the Yalu river. On 8th August the tIaj)an(>,Ko bt;gan to move 
northwards. By 12tli Sci)tomber about 14,000 men had ('oii- 
yerged npon Phyong-yang in three columns from (hmsan, Sak- 
riong, and Chung- him, and the main body under Lieutenant- 
General Kodzu from Huang-ju. A general attack was made on 
15th September, and the strongly entrenched position wa.s 
captured, with a loss of about 650 killed and wounded. The 
Chinese, numbering about 12,000, suffered heavily, and retreated 
northwards over the river Yalu. Korea being tluis cleared, the 
war entered upon another phase. 

Two_ days after the capture of Phyong-yang the hostile Ihasts 
came in contact. Admiral Ito seems to have taken no direct 
measures to prevent the landing of troops in the Yalu, 
and five Chinese transports loft Taku on 14thScptem- 
her with a cruiser escort, picking up the Pci-yang 
squadron, under Admiral Ting, en route. About 4000 men w<‘,rc 
disembarked on the 16th, and the Oliincso warships weighed 
early on the I7tli for the return voyage. They were sighted at 
about hall-past eleven in the forenoon by the Japanese senmdron, 
which was reconnoitring in the neighbourhood of the island of 
Hai-yang. 

The tables on the following page give a detail of the fleets, 
which were not unevenly matched, the Japanese having the 
advantages of more modern ships, quick-firing guns, sixu'ch ;inrl 
homogeneity, while the Chinese fleet contained two .soc'omi-claHs 
battleships, the Ting- Yuen and the Chen- Yuen. 

Admiral Ting attemp)tcd to form his force in quarter-line 
abreast, but the evolution was not accomplished, and the Ghineso 
fleet bore down in a somewhat irregular line, the two battleshitis 
being in the centre and the weakest vessels— the Ohao-Yuny and 
the Tang- W n — on the wings. Admiral Ito divided his squadron 
into two parts, which were separately handled throughout the 
action, moving always in single column lino ahead. The flying 
squadron, consisting of the fa.st vessels Yoshino, Kanhra, T<iha- 
ch%ho, and AUtsushima, was ordered to pass round llic Chinese 
right wing and attack the rear. In place of turning to starboard 
as intended, the squadron bore away to attack two detached 
Chinese vessels, which with some torpedo boats appeared to he 
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Chi'/iese S^ucidron. 





Armour (in inches).! 



i 

Classihcation. 

Ships’ Names 

Date of 
Lauiicli. 

Displace- 

iiient. 

On 

Belt. 

On Turret, 
Barbette, 
or Battery. 

Speed. 

Torpedo 

Guus. . Jjis- 

charpes. 

i 

Battleships — 2nd class . 

Ting- Yuen . 
Chen-Y"nen . 

ISSl 

1882 

|7430 

11 

12 

14-5 

TFour 12-in., tAvo 6-iii., two J-in. 1 
- (Four 6-pdr., two 3-T)dr.) - 

t Q.F., SlI. J 

Ci 1 

O S 

Armoured cruisers 

Lai-Ynen ) 
King- Yuen / 

1887 

2850 

9^- 

8 

15 

Two S^‘-in., tAvo 6 'in., 8 'SI. i 

4 

i 

Tsi-Yuen 

1883 

2355 

0 

6 

15 

Twm S‘4-in., one 6-m., 10 Ikl. 

d 

Cruisers— 3rd class, protected 4 

Chi -Yuen ■\ 
Chiiig-Yuen / 

1886 

2300 

0 

0 

IS 

Three 8‘4-iii., two 6-iu., 16 SI. 

- 

Do. do. unprotected -j 

Chao- Yung \ 
Yang- Wei / 

1881 

1350 

0 

0 

16 

Two 10-in., four 40-prIr , 7 SI. 

0 

1 

Kwan- Cilia . 

1887 

1300 

0 

0 

16 ‘5 

1 Three 4 7-in. Q.F., three 6-pdr. 

1 Q.F.,4M. / 

0 

Armoured cruiser 

^Ping-Yuen . 

1888 

2850 

8 

5 

12 

One 12-in., tAvo 6-in., 8 M. 

4 

Torpedo vessel . 

^Kwang-Ping 

1889 

1030 


Hull "I 
partly V 
ofAvoodJ 

16*5 

/Three 4-7-in. Q.F., two 6-pdr. 

L Q.F., 4-M. / 

4 

Gunboats . . . . 

^Epsilon 
^Kappa . 
^Foo-Lung 
iTyo-Jih 

1879 

1881 

1 440 

0 

0 

10 

One 11-in. M.L., 2L., 4 M. 

0 

Torpedo boats — 1st class . 

1556 

1557 

120 

90 

0 

0 

0 

0 

24 

23 

Two 3-pdr. Q.F. 

Two 3-pdr. Q.F. 

2 


1 Ships that took little or no part in the action. 


Japanese Squadron. 






Armour (in inches). 



Torpedo 

Dis- 

charges. 

Classification, 

Ships’ Names. 

Date of 
Launch. 

Displace- 

ment. 

On 

Belt. 

On Turret, 
Barbette, 
or Battery. 

Speed. 

Guns. 

Cruisers — 2nd class, protected 

Matsushima 

Itsukushima 

Hasidate 

1890 
1889 

1891 

|e277 

0 

12 

17*5 

f-One 13-in. ; tAvelve 5-in. Q.F., \ 

\ fifteen 3-pdr. and2'|-pdr. Q.F. / 

4 

Armoured cruiser 

Chiyoda 

1890 

2450 

H 

0 

19 

/Ten 5-in. Q. F., fourteen 3-pdr. 1 
1 Q.F., and3M. / 

3 


Yosliino 

1892 

4150 

0 

0 

23 

/ Four 6-in. , eight 5-in. , tAventy- 
\ two 3-pdr., all Q.F. / 

5 

Cruisers — 2nd class, protected- 

HaniAva 
Takachiho / 

1885 

3650 

0 

0 

18-7 

fTwo 10-in., SIX 6-in. ; tAvo 6- \ 

\ pdr. Q.F., and 12 M. / 

4 


Akitsushima 

1892 

3150 

0 

0 

19 

/Four 6-in., six 5-in., six 3-pdr., \ 
\ all Q.F. / 

4 

' Battleship — 3rd class . 

Fuso 

1877 

3718 

7 

9 

r Hull 

-! com- 

13 

Four 9J-in., two 7-in., 8 M. 

0 

' Armoured cruiser 

Hi-Yei . 

1878 

2200 

4^ 


Three 7-in., six 6-in., 8 M. 

0 

b posite. 

Gun-vessel .... 

Akagi . 

1889 

615 

0 

0 

12 

/ One 9^-in., one 6-in. ; six 3-pdr. 1 

1 Q-F“ / 

0 

Armoured transport . 

Sakio-Maru . 

1888 

2913 

0 

0 

14 

Four Q.F., j)robably 6-pdrs. 

0 


2 Aft in Matsushima ; forward in her two sister-ships. 


attempting to join the fleet. Meanwhile the main squadron, led 
hy the flagship Matsushima,^ followed, and circling round the 
Chinese line passed its left wing. The flying squadron, recalled 
hy signal, again engaged the right wing. The courses became 
somewhat complicated ; but, broadly speaking, the two Japanese 
squadrons continued to steam independently round the Chinese 
vessels, concentrating their fire upon individual groups. On the 
other hand, the Chinese almost from the first lost all order and 
attempted no manoeuvring; but the two battleships Ting-Yuen 
•and Chen- Yuen supported each other, and their armour proved a 
match for the Japanese ordnance, which was unable to disable 
them. Before sunset the Yang- Wei, Chao- Yung, King- Yuen, and 
Chi- Yuen had been sunk by shells, and the Matsushima and 
Mi- Yei were much damaged. The crews of both fleets were much 
•exhausted. The Japanese pursuit seems to have been half- 
hearted, and contact was lost during the night. The total 
Japanese loss amounted to 115 killed and 103 wounded, of which 
nearly half occurred on board the Matsushima. The Chinese lost 
about 600 men in the sunken ships, in addition to about 100 
killed and between 200 and 300 wounded. The action was 
decided solely by gun fire, although the Chinese discharged two 
torpedoes against the armed transport Sahio-Marw^iilaoMt effect. 
The result of the action was to confer upon the Japanese the full 
command of the sea, and to enable them to prosecute the land 
campaign Avithout hindrance. The surviving Chinese ships, 
with the exception of one which went aground near Ta-lien-Avan 
and was destroyed, reached Port Artliur, and subsequently 
steamed to "Wei-jhai-wei. 

The Japanese noAv determined to invade Manchuria Avith the 


army under Marshal Yamagata, and to embark a second army, 
consisting of the 1st division and a brigade of the 6 th division 
with siege artillery, under Marshal Oyama, for the capture of Port 
Arthur, and subsequently to move up the Liao-Tung peninsula 
and join hands with the northern force. The Japanese crossed 
the Yalu on 24th and 25th of October, meeting little resistance, 
and successfully occupied Antung, Chin-lien-cheng, and Feng- 
huang. Thence on the 9th NTovemlcer General Tachimi, with the 
5th diAdsion, advanced along the road to Mukden, and recon- 
noitred the Mo-tien-ling Pass on the 12th, Avhile the 3rd division 
under General Oseko, operating to the south, occupied Ta-tung- 
kau on the 6th. By a combined attack of General Oseko’s force 
and a battalion of infantry under Colonel Mihara moving from 
Fung-huang, Hsin-yen, on the route to Hai-cheng, Avas taken on 
the 18th. Leaving a garrison at Hsin-yen, General Oseko’s main 
force returned to Ta-ku-shan. A pause in the general advance of 
the first army now occurred, and holding their advanced positions, 
the Japanese explored the country by means of reconnoitring 
parties. 

The detached brigade of the second army disembarked on 24th 
October about 38 miles to the north-east of Ta-lien-wan, and its 
advanced guard occupied Pi-tzu-wo on the following 
day. The landing of the whole force, with its horses Arthur. 
and stores, required tAvelve days. On 6th November 
the important town of Chin-chau was attacked and taken, and 
on the 7th Ta-lien-wan, with its three modern coast forts, Av^as 
occupied without resistance, the fleet arriving in the bay on the 
same day. The Japanese were noAv in possession of a good har- 
bour, where their siege train could be. landed, 10 miles from Port 
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Arthur. Here the Chinese possessed a strongly fortified position 
held by about 9000 men. The attack was delivered on 21st 
November after a bombardment of the forts by 36 siege and 60 
field and mountain guns. The resistance was contemptible, and 
Port Arthur was caxjtured with a loss of only 270 killed and 

wounded. cc ■ 

Meanwhile in Manchuria the Chinese assumed the ottensive. 
On 25th November the Japanese outpost at Tsao-ho-kau, 5 miles 
from the Mo-tien-ling Pass, was attacked in force. The attack 
was repulsed, and a flying column under Colonel Tachimi, leaving 
Euncr-huang on the following day, reached Tsao-ho-kau by a 
mountain road, defeating a Chinese force in the neighbourhood. 
The difficulties of supplying an advanced party, which was now- 
confronted by superior forces, caused the Jajianese to withdraw 
from Tsao-ho-kan, and to concentrate nearer Fung-hnang, to- 
Avards which the Chinese moved in three columns. On 14th 
December the Chinese were defeated. Meanwhile on 10th Decem- 
ber the 3rd division began its advance from Hsin-yen upon 
Hai-cheng, which was taken on the 13th. The Japanese now 
occupied a someAvhat exposed position, threatened by consider- 
able Chinese forces at Yiug-kau and Liao-Yang. General Sung, 
advancing from the former with about 9000 men, was attacked 
and defeated on 19th December ; but the Japanese, Avho had about 
4500 men ^iresent, lost nearly 400, the Chinese offering a com- 
paratively stubborn resistance. On 17th January the Liao-Yang 
force, estimated at 14,000 strong, appeared in front of Hai-cheng 
and opened an ineffective long-range fire, dispersing in disorder 
when the Japanese advanced against them. A similarly futile 
attack Avas made on 22nd January, the Japanese loss hemg 

The'^adA-ance of the second army northward Avas long delayed by 
difficulties of transport, aggravated by the rigours of the climate. 
At length, on 1st January, a brigade of infantry and a regiment 
of cavalry, Avith three batteries of artillery, started from Chm-chau 
under General Nogi and attacked a Chinese force strongly posted 
a,t Kai-ping on the 10th. The position was carried after three 
hours’ fighting, with a loss of more than 300 killed and wounded, 
the Chinese showing some steadiness. Communication with the 
force occupying Hai-cheng AA*as at once established. 

The situation in Manchuria being thus secured, the Japanese 
proceeded to attack ’Wei-hai-wci, where lay the surviving vessels 
. of the Pei-yang squadron. On 18th January a naval 
demonstration was made at Teng-chaii, 70 miles 
west of "Wei-hai-Avei, and on the 19th the Japanese 
began their disembarkation at Yuiig-cheng Bay, about 12 miles 
from "Wei-hai- wei. The force employed consisted of the 2nd 
division, neAvly mobilized, and a brigade from the second army, 
under Marshal Oyama. The Chinese made no attempt to oppose 
the landing, and on the 26th the troops advanced. The eastern 
forts were captured on the 30th, the only effective opposition 
being that offered by the Chinese ships, which, steaming near to 
the land, inflicted some loss upon the Japanese. The guns in 
the Avestern defences were disabled by a landing party on 1st 
February, and these defences Avere occupied by the Japanese on 
the following day. On the night of 4th February the Chinese 
squadron in harbour was attacked by ten torpedo boats. Two 
boats were lost, hut the armour-clad Ti7ig-Yice7i -wa>s sunk. On 
the following night a second attack was made by four boats, and 
the Wei-Titen, Lai- Yuen, and a gunboat were sunk. On 9 th 
February the Qhing-Yuen wa^s sunk by the guns in one of the 
eastern forts manned by Japanese sailors. It Avas now seen that 
the remaining vessels were at the mercy of the Japanese, and on 
the 12th Admiral Ting wrote to Admiral Ito offering to surrender, 
and then took poison, other officers following his example. On 
the 16th the Japanese occupied Lien-kung island, and the remnant 
of the Chinese squadron passed into their hands. 

While the Wei-hai-wei campaign was in progress the Chinese 
despatched a great peace mission to Japan, which arrived at 
Hiroshima on 31st January with credentials which were pro- 
nounced by Count Ito to be fatally defective.” The original 
draft made by the United States minister at Peking had been 
replaced by another of Chinese composition, and the idea of the 
Tsung-Li-Yamen seems to have been to ascertain the views of the 
Japanese Government without themselves being committed. The 
Japanese declined to treat in these circumstances, and the mission 
returned to China. 

In February the Chinese made two feeble attacks on Hai-cheng 
Avhich were easily repulsed, and the Japanese at Kai-ping having 
been reinforced, advanced along the coast road, and after occupying 
Tai - ping - shan dislodged a considerable Chinese force under 
General Sung from an entrenched position. The ChLnese were 
now concentrated in three groups at Ying-kau, New-chwang, and 
Liao-Yang ; and General Katsura at Hai-cheng having been rein- 
forced, advanced on 28th February with the 3rd division, and 
captured NeAV-chwang on 4th March. The Chinese suffered heavy 
loss. Two days later, Marshal Yamagi with the western column 
moved toAvards Ying-kau, which was occupied on 7th March, 


General Sung retreating across the Liao river. The Japanese' 
forces at Ymg-kau and New-cliAvang now conibincd in attacking 
Tien-cliwang-tai, Avhich was taken on 9tli March. 

The Chinese forces in Manchuria being thoroughly broken and 
dispersed, there was nothing to prevent the Japanese ironi proceed- 
ing to the occupation of Peking, since the melting ol the icc which 
forms along the northern shores of the Gulf of Pe-chi-li AV’ould pei- 
mit them to land and supply large forces at Shan-hai-k\\'aii, AVithin 
170 miles of the capital. Negotiations Avere therefore opened, and 
Li PInng-Cliang proceeded to Shimonoseki, where a treaty Avas 
signed on 17 th April. The terms included the “full and comi)hde 
independence and autonomy of Korea,” and the cession ol: the 
southern portion of the province of Shin-king (vutli a Ironticr 
extending from the Yalu river to Ying-kau), of Formosa and 
adjacent islands, and of the Pescadores group. Article IV. fixed 
an indemnity of 200 millions of taels. By Article YI. four 
additional cities and ports Avere opened to Japanese trade, and 
rights of navigation on Chinese rivers were extended. Wci-hai- 
wei Avas to be occupied as a guarantee of performance. Tlui 
cession of territory in the province of Shin-king was siibse(|ueiilly 
cancelled by the joint action of Eiissia, France, and Germany. 

The China- Japan war presents little interest from the 
military point of view. The proved excellence of the 
Japanese organization was, however, a revelation. The 
of^erations were carried through to complete succuiss in a 
most difficult country during all the severity of a northern 
winter. The Japanese commanders Avero not only a])le tO' 
move and supply their troops, but they shoAved exact 
knowledge of the liberties which could bo taken in face of 
Chinese forces. No European army could have accom- 
plished so much in so short a time. In all that relates to 
the despatch of troops over-sca the Japanese organization 
fulfilled every requirement. Their navy sIiOAVod itself to- 
be a formidable weapon of war, well capable of holding its 
own among the fleets of tho world. Politically the main 
results of the war were two : 1st, the raising of Japan 
to tho position of a great naval and military pOAvor ; and, 
2nd, the hastening by some years of tho accomplislimcmt 
of the plans of Eussia for the absorption of Mau<duiria and 
the Liao-Tung peninsula, (g. s. o.) 

Chinandeg'a, or Chinenbega, caiJt-J cf a d.- 
partment of the same name in tho T-i»iil>lic uf ,\'b .o-.ign.i. 
Central America, situated on the Managua railway, IS 
miles N.W. of Leon and 12 E. of Corinto, It lias con- 
siderable trade in cotton and sugar, and is sixrroundtul It}' 
banana plantations. In 184-9 it was the temporary capital 
of tho three united republics of Nicaragua, Honduras, and 
Salvador. Population, about 12,000. 

Ch i nd wi n, — This river, like the Irrawaddy, of wliich 
it is the largest tributary, has its entire course in Jhirmese 
territory. It is called Ningthi by tho Maiiipuris. The 
Chindwin is formed by the junction of tho Taiiai, the 
Tawan, and the Taron or TurOng, but it is still uncertain 
which is the main stream. The Tanai has hitherto - 
been looked on as the chief source. It rises in about 
25'’ 30' N. lat. and 97'* E. long., on the Shwedaung-gyi peak 
of the KumOn range, 12 miles N. of Mogaung, and ffoAVB 
due north for the first part of its course until it reaches 
the Hukawng valley, when it turns to the west and flows 
through the middle of the plain to the end of the valley 
proper. There it curves round to the south, passes through 
the TarOn or Turbng valley, takes the name of tho Cliind- 
vdn, and maintains a general southerly course until it 
enters the Irrawaddy, after fiowing through tlxe entire 
length of the Upper and Lower Chindwin districts, in 
about 21“ 30' N. lat. and' 95“ 15' E. long. Its extreme 
outlets are 22 miles apart, the interval forming a succes- 
sion of long, low, partially populated islands, Tho most 
southerly mouth of the Chindwin is, according to tradition, 
an artificial channel, cut by one of the kings of Pagfin, It 
was choked up for many centuries until in 1824 it waa 
opened out by an exceptional flood. The Tanai (it is 
frequently called Tanaikha, but kha is merely tlie Kachin 
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word for river), as long as it retains that name, is a swift, 
clear river, from 50 to 300 yards vide and from 3 to 15 
feet deep. In the Hukawng valley it has steep hanks, 
fringed to a depth of a mile or more inland with wild 
plantain-trees. The river is navigated by native boats in 
the Hukawng valley, but launches cannot come up from 
the Chindvin proper because of the reefs below Taro. The 
^earlier tributaries are on the right bank; they are the 
Tabye, the Tawan, and the TurOng or Taron. The Tawan, 
nt its junction with the Tanai, close to the Mashi ferry, 
measures about 400 yards from bank to bank, and the 
breadth of the actual stream in the dry -weather is 150 
yards. It probably flows from the range which forms the 
south-west boundary of Hkamti Long, whose peaks are 
snow-covered during the dry season. The Taron, TurOng, 
or Towang river seems to be the real main source of the 
Ohindwin. It flows into the Hukawng valley from the 
north, and has a swift current with a succession of rapids. 
At Ningpyen it is 300 to 400 yards wide, and has well- 
defined banks. Its sources are in the hills to the south of 
Sadiya, rising from 10,000 to 11,000 feet above sea-level. 
H or the first jportion of its course the river flows through a 
deep valley, with a general east and west direction, as far 
;as its junction with the Loglai. It then turns south, and 
rafter draining an intricate system of hills, breaks into the 
Hukawng valley a few miles to the north of Saraw, and 
joins or receives the Tanai about 10 miles above Kintaw 
village. Except the Tanai, the chief branches of the Upper 
Chindwin rise in mountains that are covered at least with 
winter snows. Below the Hukawng valley the Chindwin 
is interrupted at several places by falls or transverse reefs. 
At the village of Haksa there is a fall, which necessitates 
transhipment from the large boats which ply below to 
canoes. Hot far below this the Uyu river comes in on the 
left hank at Homalin, and from this point downwards the 
steamers of the Irrawaddy Flotilla Company ply for the 
greater part of the year. The Uyu flows through a fertile 
>and well-cultivated valley, and during the rainy season it 
is navigable for a distance of 150 miles from its mouth by 
steamers of light draught. Ordinarily regular steam com- 
munication with Homalin ceases in the dry weather, but 
from Kindat, nearly 150 miles below it, there are regular 
weekly steamers all the year round. Below Kindat the 
only considerable afiluent of the Chindwin is the Myit-tha, 
which receives the Chin hills drainage. As far as Mingin 
the general course of the Chindwin is south-westerly; 
below that town it curves eastwards towards the Irrawaddy. 
The Chindwin rises very considerably during the rains, 
hut in March and April it is here and there so shallow as 
to make navigation difficult even for small steam launches. 
Whirlpools and narrows and shifting sandbanks also give 
some trouble, but much has been done to improve naviga- 
tion since the British annexation. (j. g. sc.) 

Chindwirii Upper and Lower, two districts in the 
Sagaing division of Upper Burma. Upper Chindwin has 
.an area of 19,062 square miles, and a population, according 
to the census of 1891, of 111,533, living in 980 villages, 
.and paying in 1898-99 a revenue of Ils.3,22,057. Lower 
Chindwin has an area of 3481 square miles, and a popula- 
tion of 233,316 living in 893 villages, and paying in 
1898-99 a revenue of &.5,53,982. Upper Chindwin lies 
to the north of the lower district, and is bounded on the 
H. by tbe Cbin Haga and Kachin hills ; on the E. they 
.are bounded by tbe Myit Kyina, Katha, and Shwebo 
districts ; Lower Chindwin is bounded on the S. by the 
Pak6kku and Sagaing districts ; and both districts are 
bounded on the W. by tbe Chin hills, and hy Pakdkku 
on the southern stretch. The chief flat country is along 
the banks of the Chindwin river, which runs through the 
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centre of both districts, and the plain to the east of the 
river in Lower Cliindvin is very extensive anti fertile. 
The western portion of both districts is hilly, and the 
greater part of Upper Chindwin is of the same character. 
In Upper Chindwin, out of 12,199,680 acres, only 112,388 
were cultivated in 1899 ; in Lower Chindwm 296,326 
acres out of a total of 2,227,584. In Upper Chindwin 
1,640,823 acres more %vere available, and 541,085 acres in 
the louver district. Both have valuable teak forests. The 
area of forest land in Lower Chindwin is 301,440 acres, 
and in the upper district 1,085,120 acres. The area 
of reserved forest is yearly being extended. In 1898 
there were 471 scpiare miles of reserved tracts in Lower 
Chindwin. The total rainfall in 1898-99 was in Lower 
Chindwin 27-96 inches, and in Upper Chindwin 60-94. 
Both registered a highest temperature in May of 106^ F., 
and the lowest reading in December was 54“ at Monywa, 
and 52“ at Kinday in Upper Chindwin. In Low'er Chind- 
win the population was made up of 232,158 Buddhists 
and Jains, 426 Mahommedans, 374 Hindus, 320 Chins and 
other hill races, and 38 Christians. In Upper Chindwin 
there were 108,816 Buddhists and Jains, 1112 Hindus, 
1048 Chins and other hill races, 481 Mahommedans, and 
76 Christians. Coal exists in extensive fields, but these 
are not very accessible. Dice forms the great crop, 
but a certain amount of til-seed and of indigo is also 
cultivated. Kinday, with a population of 2423, is the 
headquarters of the upper district, and M6nywa, with 
a population of 6316, of the lower. Both are on the 
Chindwin river, and are served by tbe steamers of tlie 
Irrawaddy Flotilla Company. A16n, close to ]\I6nywa, 
and formerly tbe headquarters, is tbe terminus of the 
railway from Sagaing westwards, which was opened in 
1900. (j. G. Sc.) 

Chingloput, or Chengalpat, a town and district of 
British India, in the Madras Presidency. The town, situated 
36 miles by rail from Madras, had a population in 1881 of 
5617; in 1891 of 9763. It has two high schools. The 
district of Chingleput surrounds the city of Madras, 
stretching along the coast for about 115 miles. The 
administrative headquarters are at Saidapet. It contains 
an area of 2842 square miles and a population in 1891 
of 1,136,928, being 400 persons per square mile. In 
1901 tbe population was 1,312,722, showing an increase 
of 9 per cent. The land revenue and rates were 
R.s.20,07,908, the incidence of assessment being Pis.2:2:6 
per acre; the number of police was 735. In 1897-98, out 
of a total cultivated area of 659,898 acres, 419,298 were 
irrigated. Salt is extensively manufactured all along tbe 
coast. Cotton-weaving is also largely carried on. There are 
574 indigo vats, with an out-turn valued at Es. 2, 00, 000; 
83 tanneries, with an out-turn valued at Es.29500,000 ; 
and an English cigar factory. In 1896-97 the number of 
schools was 1047, attended by 29,291 pupils. 

Chinkia.rig'^ or CHrN'-KEA.NG-Fir, a treaty port in 
China, situated on the river Yangtse above Shanghai, from 
which it is distant 160 miles. It is a place of consider- 
able importance as a distributing centre, but has no direct 
trade with foreign countries. It lies at the point where 
the Grand Canal running north and south intersects the 
Yangtse, which runs east and west, and thus is peculiarly 
well situated to be a commercial entrep6t. Its trade, 
however, lies mainly with the north bank, where the 
Grand Canal is navigable for vessels drawing 8 to 10 feet 
of water. On the south hank the canal has been allowed 
to silt up so as to be impassable during tbe winter months. 
Hailway communication with Shanghai on the one hand 
and with Hanking on the other will no doubt improve its 
prospects. Chinkiang is also the proposed terminus of the 
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Anglo- German railway to be built from Tientsin south.- j 
wards through Shantung. The total value of exports and 
imports for 1899 was H. taels 25,691,000 (£3, 854:, 000). 
In 1880 the total was H. taels 14,297,000 (£3,932,000). 
Chinkiang was the seat of a serious riot on the 5th 
February 1898, when the British consulate and several 
foreign houses "were burned down by a native mob. The 
population is estimated at 240,000. The number of 
foreign residents is very small, the trade being almost 
entirely in the hands of natives. 

Chipp^ohctiTlj a municipal borough and market 
town in the Chippenham parliamentary division (since 
1885) of Wiltshire, England, on the Avon, 13 miles JST.E. 
of Bath by rail. Works for milk -condensing, bacon- 
curing, and making railway signals, guns, and carriages 
have been established. Area, 359 acres; population 
(1881), 4495 ; (1901), 5074. 

Chipp©W3. Fa.ilS, capital of Chippewa county, 
Wisconsin, U.S.A., situated in 44“ 45' N. lat. and 
91“ 23' W. long., in the north-western part of the state, 
on the Chippewa river, at an altitude of 831 feet. It is at 
the intersection of three railways, and possesses a fine 
water-power, which has given rise to extensive manufac- 
tures, largely of lumber. Population (1880), 3982 ; 
(1890), 8670; (1900), 8094, of whom 2357 were foreign- 
born. 

Chishiina., the Japanese term (literally “a thousand 
islands”) for the Kuriles 

Chitra.!- — The state of Chitral (see also Hindu 
Kush) is somewhat larger than Wales, and supports a 
population of between 70,000 and 80,000 rough, hardy 
hillmen. Both the state and its capital are called Chitral, 
the latter being situated about 47 miles from the main 
watershed of the range of the Hindu Kush, which divides 
the waters flowing down to India from those which take 
their way into the Oxus and on to Turkestan and Central 
Asia. Chitral is an important state because of its situa- 
tion at the extremity of the country over which the 
Government of India exerts its influence, and for some 
years before 1895 it had been the object of the policy of 
the Government of India to control the external affairs of 
Chitral in a direction friendly to British interests, to secure 
an effective guardianship over its northern passes, and to 
keep watch over what goes on beyond these passes. This 
policy resulted in a British agency being established 
at Gilgit (Kashmir territory), with a subordinate agency 
in Chitral, the latter being usually stationed at Mastang 
(65 miles nearer to Gilgit than the Chitral capital), and 
occasional visits being paid to the capital. 

In December 1894 Surgeon -Major Bobertson, C.S.I. (India 
Medical Service) — afterwards Sir Greorge Bobertson, K. C.S.I. — the 
British agent, was at Gilgit; and his assistant, Lieutenant Gurdon, 
with ten men of his escort, was staying on a visit to the Chitral 
capital, the remainder of his escort of 100 men remaining at 
Mastang. On the 1st January 1895 the Mihtar (or Buler) of Chitral 
was treacherously murdered at the secret instigation of Sher 
Afzul, who himself was an ex-Mihtar, and had been dethroned by 
a stronger party in the state and forced to fly for refuge to Cabiil. 
His chief ally was IJmra Khan, chieftain of Jhandol, whose restless 
ambition, not satisfied with numerous small conquests and in- 
creases of territory, had long been set on the Mihtarshlp of Chitral. 
Bor the time being, however, he posed as an ally of Sher Afzul; 
but without waiting for the latter’s arrival from Cabul, he himself,' 
on hearing of the Mihtar’s murder, hastened with his forces to 
seize Chitral. He met with some success, capturing Killa Dresh, 
25 miles to the south of Chitral Fort ; but here he was opposed 
and beaten by the Ohitralis themselves. At this juncture he was 
joined by Sher Afzul, who quickly won over the Ohitralis ; and 
the two forces amalgamated and made common cause against the 
British, whose presence at Chitral was considered likely to inter- 
fere with the return of Sher Afzul to the throne. The combined 
force at once marched to attack Chitral Fort, 

On hearing of the Mihtar’s assassination. Lieutenant Gurdon at 
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Chitral immediately informed Dr Robertson at Gilgit, and with 
great discretion avoided all collision with the new IMilitar (the 
assassin Amir-ul-Mulk). Gurdon was soon reinforced hy 50 nieii 
from his headquarters at Mastang, and on the 1st February Dr 
Bobertson himself arrived from Gilgit and assiime^d political charge. 
The situation remained unchanged until Unira Khan, ninrcdnng on 
Chitral, captured Killa Dresh; and on Sher Afzul joining him, a joint 
letter was sent to Dr Robertson, ordering his immediate withdrawal 
to Mastang. The demand was ignored, and in their turn thn 
Government of India ordered Uinra Khan to viilidraw to liis own 
territory. As he refused, the Government of India prepared for 
war; and, abandoning the route through Gilgit and over the snow- 
bound passes as impracticable, they decided on an advance Irom 
Nowshera (British India), less than 200 miles fioin Chitral, tlirongh 
Swat and Jhandol (Umra Khan’s state). Major-General Sir B. 
Low was selected to command this relieving lorce, and on the Ist 
April an army of some 15,000 men was concentrated beyond 
Nowshera at Hoti-Mardan on the frontier. On 3rd April Sir K. 
Low stormed the Malakand Pass, and won a decisive victory over 
the Swatis, who had been induced hy Umra Khan to oppose the 
British. The position was considered impregnable by the enemy, 
but was carried with great gallantry. After this victory the I’oree 
pushed on into Swat, and a few days later crossed the Svat river 
in the teeth of a stubborn resistance and continued the forward 
march. 

Dr Bobertson, on arrival at Chitral, determined to try to open 
up communication with Gilgit and Mastang. Accordingly, he 
despatched Lieutenants Fowler and Edwardes with a small paity 
for this purpose. After two marches they were attacked hy the 
enemy, hut managed to send word on to Mastang. A Mastang 
party under Captain Boss advanced to relieve them, hut was m it.s 
turn attacked by overwhelming nnmhers, and eventually had to 
cut its way back, losing Captain Boss and 54 men killed. Fowler 
and Edwardes held out for a week with magnificent bravery, but 
eventually were, through treachery, overwhelmed and captured. 
Mastang itself was now besieged, and Chitral completely cut otf. 
The garrison of the former place made a gallant defenct?, and W('ro 
able to hold out until relieved hy Colonel Kelly, whose march will 
be presently described 

Sir B. Low’s force had pushed forward to the Paingkua rivto’, 
and on the 13th April Lieutenant Edwardes was released by Uinra 
Khan and sent into the British camp. The same day a third success- 
ful battle was fought, and on the 16th the force crossed the river, 
finally defeated the enemy, and pushed on towards Chitral. A 
few days later Lieutenant Fowler also was sent in by Umra Khan, 
who had brought these officers down with him from Chitral, ami 
hoped byreleasing them to prevent the invasion of his <’()uutry. 
But this was not General Low’s view of the matter, and on tlu*. 
18th inst. his force occupied Umra Khan’s deserted atrongdiold in 
Jhandol, the latter fleeing with his family and treasure towards 
Cabul. He was not overtaken, and remained at Cahul a refugeu. 

Meantime the siege of Chitral had begun, and was hffing proai*- 
cuted with the utmost vigour hy Sher Afzul, Umra Khan having 
proceeded south to oppose Sir B. Low. The defence of Chitral 
will always be counted among the finest cxliihitions of British 
pluck. The garrison numbered only 543, of wliom 137 wfTo non- 
combatants. On the first day of the siege a rcconuaissanco hy Lho 
garrison was repulsed with heavy loss, Captain Baird and 24 men 
being killed. This engagement wms the hardest fought during tho 
whole war. The military command was in the hands of Captain 
Townshend, to whose skill, energy, and valour tlio BUcccsHful 
resistance of the garrison was practically due ; Dr Robertson, 
though ranking himself as a non-combatant, assisting most 
gallantly in the perilous duties of the defence, in the porformanen 
of which he was severely wounded. The siege lasted 46 days. 
One of its most brilliant features was a sortie hy Lieutenant Harley 
to destroy the besiegers’ mines on the 17th April. 

The relief of Chitral was at last accomplished by Colonel Kelly. 
This officer, with his regiment, the 32nd Pioneers, was at this time 
employed at road-making in the Gilgit district. On the 22nd 
March (the siege of Chitral having begun on the 4th) Colonel 
Kelly was ordered by the Government of India to assume military 
command of all the troops under the Gilgit agency. He was made 
acquainted with what had taken place at Chitral, and was given 
practically a free hand to make such dispositions and movements 
of the troops under his command as he considered necessary. He 
immediately decided to march over the snow passes on a relief 
expedition, in spite of the fact that this route had been considered 
impracticable by the Government of India and tluj road through 
Swat, Jhandol, and Dir decided on. The troops at Coloiud K(dly*s 
disposal were entirely native troops, consisting of 400 nnui of ilm 
32nd Pioneers, with 2 mountain guns, 40 sappers and miners, and 
some 150 ragged and undisciplined levies from the wilds of surnnnid- 
ing native states. "With this small force he had to march through 
220 miles of hostile country yielding scarcely any supplies ; and 
above all, he had to cross the terrible Shandtir Pass, 12,230 feet 
high, at this time covered with deep snow. In the face of all 
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these difiicalties Colonel Kelly set out on the 23rd March, the day 
after receiving his orders. Marching rapidly, the little force 
successfully crossed the Shandur Pass on the 28th March. On 
the 9th April Colonel Kelly fought and defeated the Chitralis, and 
on the same day relieved the garrison of Mastang. On the 13th 
April Colonel Kelly again fought a successful action at Nisa Gol. 
The enemy having now been dispersed, the road to Chitral was left 
clear, and on the 20th April the gallant little force relieved Chitral 
Port without opposition from Sher Afzul and his followers, who 
had fled during the previous night. General Low’s army was 
then at Umra Khan’s stronghold, and no news arriving of the 
relief by Colonel Kelly, one lightly -equipped brigade under General 
Gatacre was pushed on towards Chitral. On 1st May they crossed 
the Lewarai Pass (10,000 feet high) over deep snow. Here they 
halted, as all opposition was over. Colonel Kelly’s force soon 
returned to Gilgit, but Sir Robert Low’s troops held the line from 
Kowshera to Chitral for six months while the future policy was 
being arranged. At one time during the occupation the force 
had actually received orders to evacuate the whole country ; but 
before this was commenced a change of Government occurred in 
England, and the new Cabinet immediately reversed the orders of 
their predecessors. Eventually the force was withdrawn during 
September and October 1895, a brigade being left at Killa Dresh. 
This was to be relieved every two years. The Khan of Dir (to 
whom were returned the lands seized by Umra Khan) and the 
Khan of Mawayai were subsidized to keep the road in repair and 
to ensure the safety of the biennial reliefs to and from Killa Dresh. 
Umra Khan was not permitted to return to his country. Sher 
Afzul, finding resistance hopeless, surrendered with his force. He 
and twenty of his chief men, with the assassin Amir-ul-Mulk, 
were sent to India to remain perpetually domiciled at Dharmsala, 
a hill-station in the Himalayas. (c. J. B.) 

ChlttSigOngf, a seaport of British India, giving 
its name to a district and a division of Bengal. It 
is situated on the right bank of the Karnaphuli river, 
about T 2 miles from its mouth. It is the terminus of the 
Assam-Bengal railway. The municipal area covers about 9 
square miles ; population (1881), 20,969 ; (1891), 24,069, 
Chittagong is the second seaport of Bengal. In 1897-98 
the sea-borne exports were valued at Bs.l, 12,63,036, of 
which more than half was jute, other items being tea, 
raw cotton, rice, and hides. There is also a large trade 
by country boats, which brought imports in 1897-98 
valued at Rs. 3 3, 8 7, 9 15, chiefly cotton, rice, spices, sugar, 
and tobacco. There is one rice-husking mill, employing 
65 persons, with an out-turn valued at Es. 1,50,000. There 
are a Government college, a law class, a high school, and 
two Eoman Catholic convent schools. Two of the five 
printing-presses issue vernacular newspapers. 

The district of Chittagong is situated at the north-east 
corner of Bengal, occupying a strip of coast and hills between 
the sea and the mountains of Burma. Its area (excluding the 
Chittagong Hill Tracts) is 2563 square miles. The population in 
1891 was 1,290,167, giving an average density of 503 persons per 
square mile. Classified according to religion, Hindus numbered 
302,333 ; Mahommedans, 924,849; Buddhists (from Arakan), 
61,615 ; Christians, 1191, of whom 256 were Europeans ; ‘‘others,” 
179. In 1901 the population was 1,352,722, showing an increase 
of 5 per cent. The land revenue and rates are Rs. 10, 16, 834 ; the 
number of police is 497 ; the death-rate in 1897 was 49 ’46. This 
high mortality was partly due to the destructive cyclone of 
October. In 1896-97 the number of boys at school was^ 56,593, 
being 62 per cent, of the male population of school-going age. 
The northern portion of the district is traversed by the Assam- 
Bengal railway. Tea cultivation is moderately successful. In 
1897°-98 there were 23 gardens, with 4025 acres under tea, 
employing permanently 3556 persons and producing more than 
two million Ib. The Chittagong forests yielded in 1897-98 a 
gross revenue of Rs. 77,406. 

The Chittagong Hill Tracts, formerly an independent 
district, have been reduced to the status of a subdivision. They 
occupy the ranges between Chittagong proper and the south 
Lushai hills. The area covers 5419 square miles. _ In 1891 
the population was 107,286, giving an average density of 20 
persons per square mile. In 1901 the population was 124,851, 
showing an increase of 16 per cent. The inhabitants, who are 
either Arakanese or aboriginal tribes, are almost all Buddhists. 
The headquarters are at Rangamati (population, 2336), which was 
entirely wrecked by the cyclone of October 1897. There is one 
tea garden with 100 acres under tea, employing 120 persons and 
producing 27,000 Ib. 

The division of Chittagong lies at the north-east corner of the 
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Bay of Bengal, extending northward along the left bank of the 
Meghna. It consists of the three districts of Chittagong (in- 
cluding the Hill Tracts), Is oakhali, and Tipperali. Its area covers 
12,118 square miles ; the population in 1591 was 4,190,051, giving 
an average density of 345 persons per square mile. 

a town of British India, in the Xorth 
Arcot district of Madras, situated in 13^ 13' X. lat. and 
79° 8' E. long. ; station on the South Indian railway. 
Population (1881), 5809; (1891), 9965. Pormerly a 
military cantonment, it is now only the civil headquarters 
of the district. It has an English church, mission chaptel, 
and Eoman Catholic chapel, a high school, two pirinting- 
pr esses, and several literary institutes. 

Chitty, Sir Joseph William (1828-1899), 
English judge, was born in London in 1828. He was 
the second son of Mr Thomas Chitty (himself son and 
brother of well-known lawyers), a celebrated special pleader 
and writer of legal text-books, in whose pupil-room Earl 
Cairns, Lord O’Hagan, Chief Justice Whiteside, Mr Justice 
Willes, Mr Justice Quain, Sir James Hannen, and many 
other distinguished lawyers began their legal education. 
Joseph Chitty was educated at Eton and Balliol, Oxford, 
gaining a first-class in 1851, in the old honour school 
of Literae Humaniores^ and being afterwards elected 
to a fellowship at Exeter College. His principal dis- 
tinctions during his school and college career had been 
earned in athletics, and he came to London as a man 
who had stroked the Oxford boat and captained the 
Oxford cricket eleven, besides bearing a well-known 
legal name and being possessed of first-class abilities. In 
these circumstances he had little difficulty in making his 
mark. He became a member of Lincoln’s Inn in 1851, 
was called to the bar in 1856, and made a queen’s counsel 
in 1874, electing to practise as such in the court in which 
Sir George Jessel, Master of the Eolls, presided. 
Chitty was highly successful in his method of dealing 
with a very masterful if exceedingly able judge, and soon 
gained the reputation of having the ear of the court to 
such an extent that his practice became very large, his 
fees being stated to have amounted at one time to ^13,000 
a year, a large sum for one not a law officer of the Crown. 
In 1880 he entered the House of Commons, being returned 
as Liberal member for Oxford (city) at the general election 
of that year. His parliamentary career was short, for 
in 1881 the Judicature Act required that the Master 
of the Eolls should cease to sit regularly as a judge of 
first instance, and Chitty was selected to fill the vacancy 
thus created in the Chancery division. It was remarked 
that two other judges during the century, Lord Hatherley 
and Sir William Erie, had represented Oxford in Parlia- 
ment. Sir Joseph Chitty was for sixteen years a popular 
judge, in the best meaning of the phrase, being noted for 
his courtesy, geniality, patience, and scrupulous fairness, 
as well as for his legal attainments, and being much 
respected and liked by those practising before him, in 
spite of a habit of interrupting counsel, possibly acquired 
through the example of Sir George Jessel — a habit which 
in the case of Mr Justice Chitty did not accelerate the 
despatch of business as it did with his predecessor, but 
which no doubt was inspired, as a rule, by his desire to 
appreciate every detail of the case before him. His ready 
ejaculation ‘‘ Fiat justitia ruat when a piece of the 

ceiling of his court fell while he was on the bench, is 
deserving of record. He remained a puisne judge until 
1897, when, on the retirement of Sir Edward Kay, L.J.,, 
he was promoted to the Court of Appeal. There he more- 
than sustained — in fact, he appreciably increased — his 
reputation as a lawyer and a judge, proving himself to 
possess considerable knowledge of the common law as well 
as of equity, during the short time which elapsed before 
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his death. He died in London on iSth February 1899, 
after a very short illness, originating in an attack of the 
prevailing epidemic of influenza. ^ i 

Many legal contemporaries of Sir Joseph Chitty naa 
been distinguished athletes while young. Lord Esher, 
M.Pb.j Lord Justice A. L. Smith, Mr Justice Denman, 
and Lord Macnaghten may be mentioned as instances of 
university oars who were on the bench while he was a 
iudge while Sir Pdchard Webster (afterwards Lord Alver- 
stone’ L.C. J.) and Sir E. T. Eeid, both law officers of the 
Crown, had been “blues” for running and cricket re- 
spectively. During four seasons Chitty kept wicket for 
the Eton eleven, of which he was captain in 1847 (he was 
afterwards held to be the best amateur wicket-keeper in 
England), and in those four years Eton won seven matches 
out of the eight played against Harrow and Winchester. 
At Oxford he played at cricket against Cambridge in 
1848 and 1849, and won still greater fame on the river. 
He rowed 2 in the Oxford eight in the inter-university 
boat-race of March 1849, and 4 in the second of the two 
races rowed in that year. Ho inter-university race as 
such took place in 1850 or 1851, but in the latter year 
Oxford with Chitty stroke won the Grand Challenge Cup 
at Henley, Cambridge being a competitor; and in 1852 
the inter-university race was again held, and Chitty 
stroked a strong Oxford crew to victory. In after life 
he acted as umpire in the inter-university boat-race for 
twenty-four years, ceasing to do so in 1881, and he was 
an active member of the Inns of Court Eifle Volunteers 
(the DeviPs Own), holding a major's commission from 
1869 to 1877, having been one of those who organized it 
in 1860, and having then been given a commission as a 
captain. In a profession largely filled by university men 
such a record was not likely to be forgotten. Sir Joseph 
Chitty married in 1858 Clara Jessie, daughter of Chief 
Baron Pollock, and left children who can thus claim 
descent from two of the best-known legal families of the 
19th century. 

AuTHOBtTiES . — The Times^ 16th February 1899. — Law Jour- 
18th February 1899.— Xaitf Times, 18th February 1899. 
-—Law Quarterly, Yol. xv. p. 12Z.— Law Magazine, vol. xxv. 
p. 257. (l. A. Ae.) 

ChoSsy-ie-Rois a town in the arrondissement of 
Sceaux, department of Seine, France, 4 miles in direct 
line S.E. of Paris, on the left bank of the Seine and on 
the railway to Orleans, A monument was erected in 
1882 to Eouget de Tlsle, author of the “Marseillaise," who 
died here 1836. It has manufactures of cloth, felt, gloves, 
earthenware, porcelain, and glass, and considerable river 
trade. Population (1881), 6700; (1901), 11,287, 

Cholera. — Much light has been thrown upon Asiatic 
cholera since 1880. Western experience has been enlarged 
by several epidemic outbreaks in different countries, and 
by one pandemic visitation of great violence; and the 
study of the disease by modern methods has resulted in 
important additions to our previous knowledge of its 
nature, causation, mode of dissemination, and prevention. 

The cause is a micro-organism identified by Koch in 
1883. An account of it wih be found under Pathology 
Causation Diseases). For some years it was 

’called the “comma bacillus," from its supposed 
resemblance in shape to a comma, but it was subsequently 
found to be a vibrio or spirillum, not a bacillus. The dis- 
covery was received with much scepticism in some quarters, 
and the claim of Koch's vibrio to be the true cause of cholera 
was long disputed, but is now universally acknowledged. 
Few micro-organisms have been more elaborately in- 
vestigated, but very little is known of its natural history, 
and its epidemiological behaviour is still surrounded by 


obscurity. At an important discussion on the subject, held 
at the International Hygienic Congress in 1894, Professor 
Gruber of Vienna declared that the deeper investigators went 
the more difficult the problem became, while M. Mctschni- 
koff of the Pasteur Institute made a similar admission. 
The difficulty lies chiefly in the variable characters assumed 
by the organism and the variable effects ];u'oduced by it. 
The type reached by cultivation through a few generations 
may differ so widely from the original in appearance and 
behaviour as to be hardly recognizable, while, on the other 
hand, of two organisms apparently indistinguishable one 
may be innocuous and the other give rise to the most 
violent cholera. This variability offers a possil)le explana- 
tion of the frequent failure to trace the origin of epidemic 
outbreaks in isolated places. It is commonly assumed 
that the micro-organism is of a specific character, and 
always introduced from without, when choleni ap]iears in 
countries or places where it is not endemic, in some 
cases such introduction can be proved, and in ()tliers it 
can be inferred with a high degree of probability, but 
sometimes it is impossible to trace the origin to any 
possible channel of communication. A remarkable case of 
this kind occurred at the Nietleben Lunatic Asylum near 
Halle, in 1893, in the shape of a sudden, explosive, and 
isolated outbreak of true Asiatic cholera. It was entirely 
confined to the institution, and the peculiar circumstances 
enabled a very exact investigation to be made. The facts 
led Professor Arndt, of Grcifswald, to propound a, novel 
and interesting theory. Ho cholera existed in the sur- 
rounding district and no introduction could bc^ traced, but 
for several months in the previous autumn diarrlnea had 
prevailed in the asylum. The sewage from the establish- 
ment was disposed of on a farm, and the efiliumt ijassed 
into the river Saale above the intake of the water-supply 
for the asylum. Thus a circulation of moihid material 
through the persons of the inmates was cstal)lislied. Dr 
Arndt's theory was that by virtue of this circulation 
cholera was gradually developed from previously existing 
intestinal disease of an allied but milder type. The out- 
break occurred in winter, and coincided with the freezing of 
the filter-beds at the water- works. The theory is %\^ortli 
notice, because a similar relation between the drainage and 
the water - supply frequently exists in i)]aces severely 
attacked by cholera, and it has reiieatcdly been observed 
that the latter is preceded by the i)revalcnco of a milder 
form of intestinal disease. The inference is not that 
cholera can be developed de novo, but that the type is 
unstable, and that a virulent form may bo evolved under 
favourable conditions from another so mild as to be un- 
recognized, and consequently undetected in its origin or 
introduction. This is quite in keeping with the observed 
variability of the micro-organism, and with the trend of 
modern research with regard to the relations between 
other pathogenic germs and the multifarious gradations of 
type assumed by other zymotic diseases. The same thing 
has been suggested of diphtheria. 

Cholera is endemic in the East over a wide area, 
ranging from Bombay to Southern China, but its chief 
home is British India. It principally affects the 
alluvial soil near the mouths of the great rivers, 
and more particularly the delta of the Ganges. 

Lower Bengal is pre-eminently the standing focus and 
centre of diffusion. In some years it is quiescent, 
though never absent; in others it becomes diffused, for 
reasons of which nothing is known, and its diffusive 
activity varies greatly from equally inscrutable causes. 
At irregular intervals this property becomes so heightened 
that the disease passes its natural boundaries and is 
carried east, north, and west, it may be to Europe or 
beyond to the American continent. We must assume 
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that the micro-organism, like those of other epidemic 
■diseases, acquires greater vitality and toxic energy, or 
greater power of reproduction at some times than at 
■others, but the conditions that govern this behaviour are 
quite unknown, though no problem has a more important 
bearing on public health. Bacteriology, as already in- 
timated, has thrown no light upon it, nor has meteorology. 
Some results of modern research, indeed, tend to assign 
increasing importance to the relations between surface soil 
and certain micro-organisms, and suggest that changes in 
the level of the subsoil water, to which Pettenkofer long 
Ago drew attention, may be a dominant factor in determin- 
ing the latency or activity of pathogenic germs. But this 
is largely a matter of conjecture, and, so far as cholera is 
■concerned, the conditions which turn an endemic into an 
epidemic diease must be admitted to be still unknown. 

On the other hand, the mode of dissemination is now 
well understood. Diffusion takes place along the lines of 
human intercourse. The poison is carried chiefly by in- 
fected persons moving from place to p)lace; but soiled 
clothes, rags, and other articles that have come into con- 
tact with persons suffering from the disease may be the 
means of conveyance to a distance. There is no reason to 
.suppose that it is air-borne, or that atmospheric influences 
have anything to do with its spread, except in so far as 
meteorological conditions may be favourable to the growth 
.and activity of the micro-organisms. Beyond all doubt, 
the great manufactory of the poison is the human body, 
and the discharges from it are the great source of con- 
tagion. They may infect the ground, the water, or the 
immediate surroundings of the patient, and so pass from 
hand to hand, the poison finding entrance into the bodies 
of the healthy by means of food and drink which have 
become contaminated in various ways. Flies which feed 
upon excreta and other foul matters may be carriers of 
contagion. Of all the means of local dissemination, con- 
taminated water is by far the most important, because it 
aficcts the greatest number of people, and this is par- 
ticularly the case in places which have a public water- ’ 
supply. A single contaminated source may expose the 
entire population to danger. All severe outbreaks of an 
explosive character are due to this cause. It is also 
possible that the cholera poison multiplies rapidly in 
water under favourable conditions, and that a reservoir, 
for instance, may form a sort of forcing -bed. But it 
would be a mistake to regard cholera as purely a water- 
borne disease, even locally. It may infect the soil in 
localities which have a perfectly pure water-supply, but 
have defective drainage or no drainage at all, and then it 
will be found more difficult to get rid of, though less for- 
midable in its effects, than when the water alone is the 
source of mischief. In all these respects it has a great 
affinity to enteric fever. With regard to locality, no 
situation can be said to be free from attack if the 
■disease is introduced and the sanitary conditions are 
bad ; but, speaking generally, low-lying places on alluvial 
soil near rivers are more liable than those standing high 
or on a rocky foundation. Of meteorological conditions it 
can only bo said with certainty that a high temperature 
favours the development of cholera, though a low one does 
not prevent it. In temx)erate climates the summer months, 
and particularly August and September, are the season of 
its greatest activity. 

Cholera spreads westwards from India by two routes — 
(1) by sea to the shores of the Bed Sea, Egypt, and the 
Mediterranean ; and (2) by land to Northern 
Mffas/oa, Afghanistan, thence to Persia and 

Central Asia, and so to llussia. In the great 
invasions of Europe during the 19th century it some- 
times fqllowed one route and sometimes the other. Four 
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such invasions are mentioned in the article in the ninth 
edition of the Encyclopcedia — those of 1S30-39, 1 847-49, 
1853-54, and 1865-67 — but by some writers the epidemic 
of 1853 is regarded as a recrudescence of that of 1847. 
The earlier ones followed the land route by wav of 
Afghanistan and Persia, and took several years to reach 
Europe. That of 1865 travelled more rapidly, being 
carried from Bombay by sea to Mecca, from there to Suez 
and Alexandria, and then on to various Mediterranean 
ports. Within the year it had not only vspread extensively 
in Europe, but had reached the West Indies. In 1866 it 
invaded England and the United States, but during the 
following year it died down in the West. The subsequent 
history of cholera in Europe may be stated chronologically. 

1869-74. — This invasion was traced to the great 
gathering of pilgrims at Hardwar on the Upper Ganges 
in the month of April 1867. From there the returning 
pilgrims carried it to the Punjab, Ca.shmere, and Afghan- 
istan, whence it spread to Persia and the Caspian, but it 
did not reach Eussia until 1869. During the next four 
years a number of outbreaks occurred in Central Europe, 
and notably one at Munich in the winter of 1873. The 
irregular character of these epidemics suggests that they 
were rather survivals from the pandemic wave of 1867 
than fresh importations, but there is no doubt that cholera 
was carried overland into Eussia in the manner described. 

1883-87. — This visitation, again, came by the Mediter- 
ranean. In 1883 a severe outbreak occurred in Egypt, 
causing a mortality of above 25,000. Its origin remained 
unknown. During this epidemic Koch discovered the 
comma bacillus. The following year cholera appeared at 
Toulon. It was said to have been brought in a troopship 
from Saigon in Cochin China, but it may have been con- 
nected with the Egyptian epidemic. A severe outbreak 
followed and reached Italy, nearly 8000 persons dying in 
Naples alone. In 1885 the south of France, Italy, Sicily, 
and Spain all suffered, especially the last, where nearly 
120,000 deaths occurred. Portugal escaped, and the 
authorities there attributed their good fortune to the insti- 
tution of a military cordon, in which they have had implicit 
confidence ever since. In 1886 the same countries sufered 
again, and also Austria-Hungary. Prom Italy the disease 
was carried to South America, and even travelled as far as 
Chile, where it had previously been unknown. In 1887 it 
still lingered in the Mediterranean, causing great mortality 
in Messina especially. According to Dr Wall, this epidemic 
cost 250,000 lives in Europe and at least 50,000 in 
America. A particular interest attaches to it in the fact 
that a localized revival of the disease was caused in Spain 
in 1890 by the disturbance of the graves of some of the 
victims who had died of cholera four years previously. 

1892-95. — This great invasion reverted again to the old 
overland route, but the march of the disease was of 
unprecedented rapidity. Within less than five months it 
travelled from the North-West Provinces of India to St 
Petersburg, and probably to Hamburg, and thence in a few 
days to England and the United States. This speed, in 
such striking contrast to the slow advance of former 
occasions, was attributed, and no doubt rightly, to im- 
proved steam transit, and particularly the Transcaspian 
railway. The progress of the disease was traced from 
place to place, and almost from day to day, with great 
precision, showing how it moves along the chief highways 
and is obviously carried by man. The main facts are as 
follows : — Cholera was extensively and severely prevalent 
in India in 1891, causing 601,603 deaths, the highest 
mortality since 1877, In March 1892 it broke out at the 
Hardwar fair, a day or two before the pilgrims dispersed; 
on 19th April it was at Kabul, on 1st May at Herat, 
and 26th May at Meshed. From Meshed it moved in 
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three directions — due west to Tehran in Persia, north-east 
by the Transcaspian railway to Samarkand in Central 
Asia, and north-^vest, by the same line in the opposite 
direction, to Uzun-ada on the Caspian Sea. It reached 
Uznn-ada on 6th June; crossed to Baku, 18th June; 
Astrakhan, 24th June ; then up the Volga to bTijni 
Novgorod, arriving at Moscow and St Petersburg early in 
August. The part played by steam transit is clear from 
the fact that the disease took no longer to travel all the 
way from Meshed to St Petersburg by rail and steamboat 
than to traverse the short distance from Meshed to 
Tehran by road. On 16th August cases began to occur 
in Hamburg; on 19th August a fireman was taken ill at 
Grangemouth in Scotland, where he had arrived the day 
before from Hamburg; and on 31st August a vessel 
reached New York from the same port with cholera on 
board. On 8th September the disease appeared in 
Galicia, having moved somewhat slowly westwards across 
Prussia into Poland, and on 26th September it was in 
Budapest. Holland and Servia were also attacked, while 
isolated cases "were carried to Norway, Denmark, and 
Italy. Meanwhile two entirely separate epidemics were in 
progress elsewhere. The first was confined to Arabia and 
the Somali coast of Airica, and was connected with the 
remains of an outbreak in Syria and Arabia in 1890-91. 
The second arose mysteriously in Prance about the time 
when the overland invasion started from India. The 
first known case occurred in the prison at Nanterre, near 
Paris, on 31st March. Paris was affected in April, and 
Havre in July. The origin of this outbreak, which was of 
a much less violent character than that which came 
simultaneously by way of Pussia, was never ascertained. 
Its activity was confined to Prance, particularly in the 
neighbourhood of Paris, together with Belgium and 
Holland, which was placed between two fires, but escaped 
with but little mortality. The number of persons killed 
by cholera in 1892, outside of India, was reckoned at 
378,449, and the vast majority of those died within six 
months. The countries which suffered most severely were 
as follows: — European Pussia, 151,626; Caucasus, 
69,423 ; Central Asian Pussia, 31,804; Siberia, 15,037 — 
total for Pussian empire, 267,890; Persia, 63,982; 
Somaliland, 10,000 ; Afghanistan, 7000 ; Germany, 
9563; Prance, 4550; Hungary, 1255; Belgium, 961. 
Curiously enough, the south of Europe, which had been 
the scene of the previous epidemic visitation, escaped. 
The disease was of the most virulent character. In 
European Pussia the mortality was 45*8 per cent, of the 
cases, the highest rate ever known in that country; in 
Germany it was 51*3 per cent. ; and in Austria-Hungary, 
57*5 per cent. Of all the localities attacked, the case of 
Hamburg was the most remarkable. The presence of 
cholera was first suspected on 16th August, when two 
, cases occurred, hut it was not officially declared until 23rd 
August. By that time the daily number of victims had 
already risen to some hundreds, while the experts and 
authorities were making up their minds whether they had 
cholera to deal with or not. Their decision eventually 
came too late and was superfluous, for by 27th August 
the people were being stricken down at the rate of 1000 
a day. This rate was maintained for four days, after 
which the vehemence of the pestilence began to abate. 
It gradually declined, and ceased on 14th November. 
During those three months 16,956 persons were attacked 
and 8605 died, the majority within the space of a few 
weeks. The town, ordinarily one of the gayest places of 
business and pleasure on the Continent, became a city of 
the dead. Thousands of persons fied, carrying the disease 
• into all parts of Germany ; the rest shut themselves 
indoors ; the shops were closed, the trams ceased to run, 


the hotels and restaurants were deserted, and few vehicles 
or pedestrians were seen in the streets. At the cemetery, 
which lies about 10 miles from the town, some hundreds 
of men were engaged day and night digging long trench (\s 
to hold double rows of coffins, while the funerals foriiua! 
an almost continuous procession along the roads; even so 
the victims could not be buried fast enough, and their 
bodies lay for days in sheds hastily run up as mortuaries. 
Hamburg had been attacked by cholera on fourtt'cai 
previous occasions beginning with 1831, but the mortality 
had never approached that of 1892 ; in the v'orst year, 
which was 1832, there were only 3687 cases and 1765 
deaths. The disease was believed to have been introdiicctl 
by Jewish emigrants passing tliiongh on their way frojti 
Pussia, but the importation conkl not be trac'cd. The 
Jews were segregated and ke23t under careful su])C‘rvisiori 
from the middle of July onwards, and no recognized case 
occurred among them. The total number of }>la,e(‘s in 
Germany in which cholera appeared in 1802 was 269, 
but it took no serious hold anywhere save in Hamburg. 
The distribution was chieily by the waterways, which s(‘eiu 
to affect a larger number of places than the raihN'ay.s as. 
carriers of cholera. In Paris 907 ])ersons (Ii(‘d, and in 
Havre 498. Between 18tlL August and 21st Oclobt'r 
38 cases were imported into England and 18(“()thmd throngli 
eleven different ports, but the disesa-so nowhere obtaiiual a 
footing. Seven vessels brought 72 cases to the Hnitc'd 
States, and 16 others occurred on shore, but iJien'. was no 
further dissemination. 

During the winter of 1892-93 cholera (li(al down, but, 
never wholly ceased in Pussia, Germany, Anstria-I luiigary, 
and France. With the return of wfirm weather it hIiowimI 
renewed activity, and prevailed extensively throughout 
Europe. The recorded mortality for tlio ]>rim!ipal 
countries was as follows: — Pussia (chiefly westtra pro 
vinces), 41,047 ; Austria-Hungary, 4GG9 ; Fraiieo, I0()O ; 
Italy, 3036; Turkey, 1500; Germany, 298; llolland, 
376; Belgium, 372; England, 139. I'lardly any country 
escaped altogether; but Europe suffered k^ss than Arabia, 
Mcsoj3otamia, and Persia. Cholera iH'oke out at M(‘cc,a in 
June, and owing to the ])resence of an exee])(ionalIy largi^ 
number of pilgrims caused an ai) 2 )al lin g m ort alii y. 'Tl i n ch ief 
shcreef estimated tlio mortality at 50,0110. 9’lie pilgrims 
carried the disease to Asia Mint)r and Gonstautinople. In 
Persia also a recrudescence tex )k pkuunuid ])rove<l enormously 
destructive. Dr Barry estimated the mortality at 70,00(1 
At Hamburg, where now waterworks liad bt^cn installed 
with sand filtration, only a few sporadic cases occurrtxl 
until the autumn, when a sudden but limited rush took 
iJace, which was traced to a defect in tlio masonry pm* 
mitting unfiltcred Elbe water to pass into the mains. In 
England cholera obtained a footing on tlu^ IhimbiT at 
Grimsby, and to a lesser extent at Hull, and i solati a I attaHvs 
occurred in some 50 different localities. Excluding a bov 
ship-borne cases, the registered number of attacks muh 
287, with 135 deaths, of which 9 took pkuio in London. 
It is interesting to compare the mortality from c.holera in 
England and Wales, and in London, for each year in which 
it has prevailed since registration began 
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In 1894 no deatlis from cholera were recorded in 
England, but on the Continent it still prevailed over a 
wide area. In Eussia over 30,000 persons died of it, in 
Germany about 500, but the most violent outbreak was in 
Galicia, where upwards of 8000 deaths were registered. 
In 1895 it still lingered, chiefly in Eussia and Galicia, 
but with greatly diminished activity. In that year 
Egypt, Morocco, and Japan were attacked, the last 
severely. Since then cholera has been in abeyance until 
the severe epidemic in India in 1900. 

The great invasion just described was fruitful in lessons 
for the prevention of cholera. It proved that the one 
real and sufficient protection lies in a standing 
condition of good sanitation backed by an 
efficient and vigilant sanitary administration. 
The experience of Great Britain was a remarkable piece 
of evidence, but that of Berlin was perhaps even more 
striking, for Berlin lay in the centre of four fires, in direct 
and frequent communication with Hamburg, Eussia, 
Erance, and Austria, and without the advantage of a 
sea frontier. Cholera was repeatedly brought into Berlin, 
but never obtained a footing, and its successful repression 
was accomplished without any irksome interference with 
traffic or the ordinary business of life. The general 
success of Great Britain and Germany in keeping cholera in 
check by ordinary sanitary means completed the conver- 
sion of all enlightened nations to the policy laid down so 
far back as 1865 by Sir John Simon, and advocated by 
Great Britain at a series of international congresses — the 
policy of abandoning quarantine, which Great Britain did 
in 1873, and trusting to sanitary measures with medical 
inspection of persons arriving from infected places. This 
principle was formally adopted at the international con- 
ference held at Dresden in 1893, at which a convention 
was signed by the delegates of Germany, Austria, Belgium, 
Erance, Great Britain, Italy, Eussia, Switzerland, Luxem- 
burg, Montenegro, and the Netherlands. Under this 
instrument the practice is broadly as follows, though the 
procedure varies a good deal in different countries : — Ships 
arriving from infected ports are inspected, and if healthy 
are not detained, but bilge -water and drinking-water are 
evacuated, and persons landing may be placed under 
medical supervision without detention ; infected ships are 
detained only for purposes of disinfection ; persons suffer- 
ing from cholera are removed to hospital ; other persons 
landing from an infected ship are placed under medical 
observation, which may mean detention for five days from 
the last case, or, as in Great Britain, supervision in their 
own homes, for which purpose they give their names and 
jJaces of destination before landing. All goods are freed 
from restrictions, except rags and articles believed to be 
contaminated by cholera matters. By land, passengers 
from infected places are similarly inspected at the frontiers 
and their luggage ‘‘disinfected^’ — in all cases a pious 
ceremony of no practical value, involving a short but often 
vexatious delay ; only those found suffering from cholera 
can be detained. Each nation is pledged to notify the 
others of the existence within its own borders of a “ foyer ” 
of cholera, by which is meant a focus or centre of 
infection. The precise interpretation of the term is left 
to each Government, and is treated in a rather elastic 
fashion by some, but it is generally understood to imply 
the occurrence of non-imported cases in such a manner as 
to point to the local presence of infection. The question 
of guarding Europe generally from the danger of diffusion 
by pilgrims through the Bed Sea was settled at another 
conference held in Paris in 1894. The provisions agreed 
on included the inspection of pilgrims at ports of departure, 
detention of infected or suspected persons, and supervision of 
pilgrim ships and of pilgrims proceeding overland to Mecca. 


The substitution of the procedure above described for 
the old measures of quarantine, and other still more drastic 
interferences with traffic, presupposes the existence of a 
sanitary service and fairly good sanitary conditions if 
cholera is to be effectually prevented. No doubt if 
sanitation were perfect in any place or country, cholera, 
along with many other diseases, might there be ignored, 
but sanitation is not perfect anywhere, and therefore it 
requires to be supplemented by a system of notification 
with prompt segregation of the sick and destruction of 
infective material. These things imply a regular organiza- 
tion, and it is to the public health service of Great Britain 
that the complete mastery of cholera has mainly been due 
in recent years, and particularly in 1893. Of sanitary^ 
conditions the most important is unquestionably the water- 
supply. So many irrefragable proofs of this fact -were 
given during 1892-93 that it is no longer necessary to 
refer to the time-honoured case of the Broad Street pump. 
At Samarkand three regiments were encamped side by 
side on a level plain close to a stream of wuter. The 
colonel of one regiment took extraordinary precautions, 
placing a guard over the river, and compelling his men to 
use boiled water even for washing. Not a single case of 
cholera occurred in that regiment, while the others, in 
which only ordinary precautions were taken, lost over 
100 men. At Ashkabad the cholera had almost disappeared, 
when a banqnet was given by the governor in honour of 
the Czar’s name-day. Of the guests one-half died within 
twenty-four hours ; a military band, which was present, lost 
40 men out of 50 ; and one regiment lost half its men and 
9 officers. Within forty-eight hours 1300 persons died out of 
a total population of about 13,000. The water-supply came 
from a small stream, and just before the banquet a heavy 
rain-storm had occurred, which swept into the stream all 
surface refuse from an infected village higher up and some 
distance from the banks. But the classical example w’as 
Hamburg. The water-supply is obtained from the Elbe, 
which became infected by some means not ascertained. 
The drainage from the town also runs into the river, and 
the movement of the tide was sufficient to carry the 
sewage matter np above the water-intake. The water 
itself, which is no cleaner than that of the Thames at 
London Bridge, underwent no purification whatever before 
distribution. It passed through a couple of ponds, 
supposed to act as setthng tanks, but owing to the 
growth of the town and increased demand for water, it 
was pumped through too rapidly to permit of any 
subsidence. Eels and other fish constantly found their 
way into the houses, while the mains were lined with 
vegetation and Crustacea. The water-pipes of Hamburg 
had a peculiar and abundant fauna and flora of their own, 
and the water they delivered was commonly called FUi&ch- 
hrilhe^ from its resemblance to thick soup. On the other 
hand, at Altona, which is continuous with Hamburg, the 
water was filtered through sand. In all other respects the 
conditions were identical, yet in Altona only 328 persons 
died, against 8605 in Hamburg. In some streets one side 
lies in Hamburg, the other in Altona, and cholera stopped 
at the dividing line, the Hamburg side being full of cases 
and the Altona side untouched. In the following year, 
when Hamburg had the new filtered supply, it enjoyed 
equal immunity, save for a short period when, as we have 
said, raw Elbe water accidentally entered the mains. 

But water, though the most important condition, is not 
the only one affecting the incidence of cholera. The case 
of Grimsby furnished a striking lesson to the contrary. 
Here the disease obtained a decided hold, in spite of a. 
pure water-supply, through the fouling of the soil by 
cesspits and defective drainage. At Havre also its 
prevalence was due to a similar cause. Eurther, it was- 
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■conclusively proved at Grimsby that cholera can be spread 
by sewage-fed shell-fish. Several of the local outbreaks in 
England were traced to the ingestion of oysters obtained 
from the Grimsby beds. In short, it may be said that all 
insanitary conditions favour the prevalence of cholera in 
some degree. Preventive inoculation with an attenuated 
virus was introduced by M. Haffkine, and has been 
■extensively used in India, with considerable appearance of 
^success so far as the statistical evidence goes. 

As already remarked, the latest manifestations of 
■cholera shavp that it has lost none of its former virulence 
and fatality. The symptoms, about which 
Treatment, j 200 (f be said, are now regarded as the 

•effects of the toxic action of the poison formed by the 
micro-organisms upon the tissues and especially upon the 
nervous system. But this theory has not led to any 
•effective treatment. Drugs in great variety were tried in 
the Continental hospitals in 1892, but without any distinct 
.success. The old controversy between the aperient and 
the astringent treatment reappeared. In Eussia the 
former, which aims at evacuating the poison, was more 
generally adopted ; in Germany the latter, which tries to 
conserve strength by stopping the flux, found more favour. 
Two methods of treatment were invariably found to give 
great relief, if not to prolong life and promote recovery — 
the hot bath and the injection of salted water into the 
veins or the subcutaneous tissue. These two should 
.always be tried in the cold and collapsed stages of cholera. 

Cholera Nostras. — The word nostras, which is good 
Latin, and used by Cicero, means belonging to our 
country.” It is applied to the original form of cholera, 
known from time immemorial, in order to distinguish it 
from the Asiatic variety, which was unknown until the 
19th century. The relations between the two are very 
obscure. Clinically they may exactly resemble each other, 
and bacteriology has not been able to draw an absolute 
line between them. The real difference is epidemiological. 
Cholera — that is, cholera nostras — was described by 
Sydenham two centuries ago as sometimes epidemic, but 
only the Asiatic variety has been known to behave as a 
destructive pestilence; by cholera nostras is generally 
meant a disease which may be violent in individual cases, 
but possesses no epidemic significance. 

See Local Government Board Beports, 1892-93-94-95. — Clemow. 
The Cholera Epidemic of 189% in the Ilussian Empire . — Wall. 

‘ Asiatic Cholera. ” — Kotteu. Epidemiological Society’s Transac- 
tions, vol. xvii. (a. Sl.) 

Chorley, municipal borough, parish, and market 
town, England, in the Chorley division of Lancashire, 22 
miles IST.W. from Manchester by rail. Eecent public 
buildings include St George’s church institute and a 
cottage hospital and public dispensary. There is a public 
free library. Cotton -spinning and the manufacture of 
cotton and muslin are extensively carried on, and there 
are also iron and brass foundries and boiler factories. 
Area of municipal borough, 3614 acres. Population 
(1881), 19,478 ; (1891), 23,087 ; (1901), 26,850. 

Ch^riirrij ancient Euchaita, altitude 2300 feet, a 
town of Asia Minor, in the Yuzgat sanjak of the Angora 
viliyet, situated at the edge of a wide plain, Euchaita 
was attacked by the Huns a.u. 508, and became a centre 
of religious enthusiasm. Population, 12,500, including a 
few Christians. 

Chota (or Chutia) Nagpur, a division of British 
India in Bengal, consisting of five British districts and nine 
tributary states. It is a hilly, forest-clad plateau, inhabited 
mostly by aboriginal races, between the basins of the 
Sone, the Ganges, and the Mahanadi. The five British 
•districts are Hazaribagh, Lohardaga, Palamau, Manbhum, 
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and Singhbhum. The total area is 26,966 square miles, 
and in 1891 the population was 4,628,792, giving an 
average density of 172 persons per square mile, compared 
vuth 471 for Bengal generally. Christian missions have 
been specially active in this tract. In 1891 the number 
of native converts was 88,897, mostly in Lohardaga, being 
more than half the total for all Bengal. In 1896-97 five 
missions maintained 203 schools, attended by 5063 boys 
and 1208 girls. The nine tributary states of Chota Nagpur 
are Sirguja, Gangpur, Udaipur, Jashpur, Bonai, Korea, 
Changbhakar, Kharsawan, and Seraikella. The two last are 
tiny areas within the British district of Singhbhum, on the 
line of the Bengal-Nagpur railway. The others stretch 
over a large tract of hills separating Bengal from the 
Central Provinces. The total area comprises 16,054 square 
miles. The population in 1891 was 883,359, giving an 
average density of 55 persons per square mile, ranging 
from 238 in Kharsawan to 20 in Changbhakar. In 1901 
the total population was 982,439, showing an increase of 
11 per cent. The total gross revenue of the chiefs is 
estimated at Es. 2, 40, 000; the number of schools is 79, 
with 1626 pupils. The Bengal-Nagpur railway touches 
on Udaipur, and runs through a considerable part of 
Gangpur. In this last state there were serious disturbances 
in 1896, but the administration is improving under closer 
British supervision. 

Ohristadelphians (Epio-rov aSeXcl^ot), a com- 
munity founded by John Thomas (1848), who studied 
medicine in London and then migrated to America. 
There he at first joined, the “ Campbellites,” but 
afterwards struck out independently, preaching largely 
upon the application of Hebrew prophecy and of 
the language of the Apocalypse to current and future 
political events. In America and in Great Britain he 
gathered a number of adherents, and formed a com- 
munity which is said to have extended to most English- 
speaking countries. It consists of exclusive “Ecclesias,” 
with neither ministry nor organization. The members 
meet on Sundays to “ break bread ” and discuss the Bible. 
Their theology is strongly millenarian, centring in the 
hope of a world- wide theocracy, with its seat at Jerusalem. 
They believe that they alone have the true exegesis of 
Scripture, and that the “faith of Christendom” is “com- 
pounded of the fables predicted by Paul.” No statistics 
are published. 

See Robeuts. Dr Thomas : Ills Life and Work, and A Dedara^ 
tion of the Truth, &c. Birmingham. 

Chrlstchurch| town in Selwyn county. New 
Zealand, next to Dunedin the most populous town in 
South Island. Its manufactures are of importance, 
though its position is still due mainly to the large 
agricultural district round it. Its cathedral church, 
museum, public library, public gardens, agricultural 
show-ground, and chief cricket -grounds are the best 
of their kind in the colony. Three hundred students 
attend lectures at Canterbury College. Steam tram-ways 
connect the town with the sea-side, and though flat, it is 
well drained and healthy. Its fine public park has Ijcen 
well planted and improved. Its suburbs are noted for 
the number and taste of their private gardens, hi can 
temperature for the year, 52° ; average yearly rainfall, 26 
inches. Population (1901), 17,537 ; including suburbs, 
57,041. 

Christian IX.^ King- of Denmark (1818 ), 

fourth son of Duke Wilhelm of Scliloswig-Holstcin-Sonder- 
burg Glucksburg, was born 8th April 1818, and succeeded 
to the throne on the death of King Frederick VII., 15th 
November 1863, in accordance with the provisions of the 
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Treaty of London of 8tli May 1852, and the Danish law 
of succession of 31st -July 1853. On 26th August 1842 
he married Louise, daughter of Landgrave Wilhelm of 
Hesse-CasseL In 1816, when the whole house of Schles- 
wig-Holstein signed the famous '^Protest,’’ Christian held 
back, and he was the only prince of that house who 
remained in the military service of Denmark from 
1848-50. He was therefore clearly indicated as the 
proper j^erson to fill the vacant place of heir to the 
Danish throne, to which he had a claim in right of his 
wife, the cousin and heiress of Frederick YII., and he was 
so recognized by the Treaty of Warsaw of 5th January 
1851. Upon coming to the throne his first act was to 
ratify the Eider Danish constitution, by which the Duchy 
of Schleswig was incorporated with Denmark. This led 
to a v/ar with Prussia and Austria, wdiich ended with the 
Peace of Vienna, 30th October 1864, Christian ceding 
Schleswig-Holstein and Lauenburg to Germany. The 
king’s pronounced conservatism has led to serious collision 
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in the Danish Parliament, which from 1873-95 regularly 
refused to vote the budgets presented Ly his majesty's 
ministers. On ■39th September 1898 the king lost his 
consort Louise, who died at the age of eighty-one. Their 
numerous children made brilliant marriages : ( 1 ) Prederick, 
born 3rd June 1813; married, 2Gth April 1898, to Princess 
Alexandra of Mecklenburg ; (2) Alexandra, born Lst Decem- 
ber 1844; married, 10th hlarch 1863, to the Prince of 
Wales, now King Edward VII. ; (3) Wilhelm, horn 34th 
December 1845, elected King of the Hellenes, under the 
title of Georgios, by the Greek National Assembly, 31st 
March 1863 ; married, 27th October 1867, to Olsa 
Constantinowna, grand duchess of Russia; (4) hlane 
Dagmar, born 26th November 1847; married, 9th 
November 1866, to Alexander III., Czar of Russia; (o) 
Thyra, born 29th September 1853 ; married, 21st December 
1878, to Prince Ernest Augustus, duke of Cumberland; 
(6) Waldemar, horn 27th October 1858; married, 22nd 
October 1885, to Princess Marie d’Orleans. 
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T he present article does not deal with the state, con- 
dition, or progress of any particular or national 
church. The recent history of various Christian communions 
will be found under their special and appropriate titles ; 
but, in addition to those articles which treat of the present 
position and prospects of particular churches, it has been 
thought well to devote some space to a wider purpose, and 
to endeavour to measure the progress of what may for 
convenience’ sake be called the Christian Church at large. 
The object, therefore, of this article is to deal with the 
advance of the Church of Christ generally ; it aims at 
putting before its readers the present position of Christen- 
dom in relation to the moving forces and influences of the 
world ; in brief, it is an attempt to answer the question, 
How far has the Christian idea advanced among men 'I 
Naturally and necessarily the question suggests a wide 
range of inquiry, and, to be fully answered, would require a 
treatise rather than a brief article ; but while it will he need- 
ful, from time to time, to take a backward glance at other 
and earlier ages, we shall, as far as is possible, restrict our- 
selves to the movements of recent years, and the period 
which we wish to keep siDecially in mind will be the last 
generation. Eoughly speaking, our sketch will be mainly 
occupied with the period covered by the latter half of the 
19th century. We shall endeavour to measure the progress 
of Christianity in various ways, by reference to statistical 
facts, to influences in matters not reducible to statistics, 
and, lastly, by reference to certain changes in the direction 
of Christian energy and methods observable in recent years. 

I. The Measubemeht or the Progress of Christianity 

AS EXPRESSED BY STATISTICS. 

Statistics are proverbially misleading; but while we 
may well use them with caution, and exercise careful seK- 
restraint in making hasty inferences from them, they are 
valuable within their measure and scope. The individual 
items must not be unduly pressed ; we must even bear in 
mind that the apparent significance of their details may 
be readily misunderstood ; but they furnish the basis of 
judging the general direction of a given movement ; they 
enable us to discriminate between the inrush of the wave 
and the incoming of the tide. Thus we note in the history 
of Christianity certain periods of reaction; the rapid 
progress in one age is checked in another. There were 
times when the very life of Christianity seemed to be 
threatened ; there are places where flourishing Christian 
churches existed, and from which they have vanished. To 
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take an example of a period of reaction, it seems well 
established that towards the close of the 2nd century the 
Christian population in the PLonian empire declined.. 
Persecution diminished the numbers of the Church. In 
the 18th century Voltaire felt justified in predicting that 
Christianity was about to disappear from among men. 
He spoke more from his wishes than his judgment, perhaps; , 
but he was too shrewd an observer of his times to have com- 
mitted himself to prophecy without some real or apparent 
justification. He saw that to a large extent the intellectual 
classes of his countrymen had been alienated or seduced 
from their faith. He did not perceive the religious forces . 
which were even then at work preparing for the rejuvena- 
tion of Christian energy. As there have been epochs of 
arrested progress in Christian history, so there have been 
places where Christianity has made progress, but -where the 
promise of earlier successes has not been sustained, Leaders 
of Christian history have asked, What became of the half- 
million converts in South India who owed their faith to 
Xavier, or of the 300,000 in Ceylon who were the fruits 
of Dutch missionary effort ? Still more, readers will recall 
the story of Christianity in North Africa, and the vigorous 
churches in Carthage, Alexandria, and Hippo. Few facts ^ 
mark more eloquently the temporary ebb of Christian 
influence than the decay of the churches which were once 
the churches of Cyprian, Augustine, and Origen. 

Christianity — it is well to realize the fact — has been 
subject to certain human influences, or, to speak more 
correctly, the Christian Church numbered among its 
adherents multitudes who were swayed by the ordinary 
emotions and ]passions of mankind, and were open to the 
influences of fear or gain. There were favourable as well 
as unfavourable times. This was frankly recognized by 
the earliest Christian historian, when he noted the fact 
that when persecution ceased the Church was multiplied 
(Acts ix. 31). There were, in fact, periods which tested 
the stability of men’s faith, and which enabled men to^ 
distinguish between the transitory wave, whose size and 
bulk was due to some favourable wind, and the rising tide, 
which owed its strength to more heavenly influence. The 
table which we present below reflects these fluctuating 
conditions, but, on the whole, witnesses to a steady and 
continuous advance. 

(i.) The proportion of the Christian population to the- 
population of the world is the subject of our first statistical 
inquiry. Gibbon estimated that on the most favourable 
estimate the Christian population of the empire before- 
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the days of Constantine was one-twentieth of the whole 
{Hist, Mihnan’s edit., 1846, vol. i. p. 520). Bishop 
Jjightfoot so far agreed ■with Gibbon that he regarded 
{Historical Essays, pp. 79, 80) the estimate as too 
favonrable, but he accepted it as a sufficiently just 
one for purposes of comparison. He reckoned that the 
empire of Home ruled over from one-seventh to one-tenth 
of the then population of the world ; thus the Christian 
population in the close of the 3rd century could only claim 
at the most one-twentieth of one-seventh of the human 
race — ix., only one in every 140. Bishop Lightfoot, in 
oonclusion, adopted as the proportion of Christians to 
the world population at that time. He claimed that the 
proportion in the present day was one in five. But there 
is reason to think that this is below the true proportion. 
The Christian Church to-day can, it is believed, claim one- 
third of the population of the world. 

The following tables can only be accepted as rough and 
approximate estimates. We have very few data for deter- 
mining either the population of the world or the Christian 
population from century to century, but on the whole the 
proportions set out here are probably sufficiently near the 
fact for general purposes of comparison. 

The accompanying table exhibits at a glance the general 
progress of Christianity : — 


AD. 

World Population. 

Christian Population. 

100 


5,000,000 

200 


2,000,000 

300 


6,000,000 

400 


10,000,000 

800 


30,000,000 

900 


40,000,000 

1000 


50,000,000 

1500 


100,000,000 

1600 


125,000,000 

1700 


165,000,000 

1800 

1,000,000,000 

200,000,000 

1875 

1,396,842,000 

394,000,000 

1880 

... 

410,000,000 

1890 


493,000,000 

1896 

1,500,000,000 

500,000,000 


The diminution between a.d. 100 and a.d. 200 is 
accounted for by persecution * the rapid increase between 
A.n. 300 and a.d. 400 to the patronage of the Emperor 
Constantine. The Christian reader will note, however, 
with satisfaction that the increase within the last hundred 
years has been more rapid than in any similar period, and 
that the ratio of increase has been augmented since 1880. 
The Protestant reader wiU observe that the increase within 
the last three or four hundred years has been more rapid 
than in the period preceding the Beformation. 

The increase in the 19th century is represented by the 
following figures. The percentage of the Christian popu- 
lation to the world population, which was 20 in 1800, was 
28-5 in 1875 and was 33-3 in 1896; and whereas the 
average yearly increment between 1800 and 1875 was 
something over 2,500,000, it was over 5,000,000 between 
1875 and 1896; or, to put the result in quarter-century 
periods, whereas the average gain for each of the first three 
quarters of the 19th century was 65,000,000, the average 
gain of the last quarter of the century was 106,000,000. 
It is worthy of note that this coincides with the period 
during which intercession for missions became a recog- 
nized duty on the part of the Church. Dr Dorchester 
speaking of the United States, says in his Problems of 
Religious Progress that whereas in the beginning of the 
century the proportion of communicants to the population 
was one in fourteen or fifteen, in 1890 it was one in four or 
five ; or, in other words, while the population had grown 
11-8-fold, the communicants had increased 38-fold. 

Thus it would seem that simultaneously with the deepen- 
ing of the religious spirit in the Christian churches there has 
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been rapid progress in the spread of Christianity. W e can 
only indicate this advance by the general figures we have 
cited ; but it may serve to illustrate the general character 
of the progress in non-Christian lands if w^e set down 
here the figures ‘vdiich relate to India. The number of 
Christians in India between 1841-51 was estimated at 
91,000; between 1851-61 at 138,000; and between 1861- 
71 at 224,000 ; between 1871-81 at 897,216 ; and between 
1881-91 at 2,284,380. These figures represent a growth 
of 50 per cent, for each decade. Beside this we may 
place two very remarkable results of the missionary W’ork 
m West Africa. In Sierra Leone, where missionary \vork 
can scarcely be said to have commenced till 1815, thci'e is 
now a self-supporting, self-governing, self -extending church, 
and seven out of eight of the inhabitants are Christian. 

(ii.) The measure of Christian progress may also be given 
by statistics indicating world influence or ascendancy. 

(a) More remarkable than the growth in the nuuibor of 
adherents is the increase of the infiuence and power of the 
Christian nations. Thus it has been reckoned 
that three hundred years ago 3,480,900 square influence. 
miles of the world’s surface were under the 
government of the Christian nations, and 45,619,100 square 
miles were under the government of non-Clxristian peoples 
— ix,, one mile out of every thirteen -wms under Christian 
governing infiuence. How, however, the figures arc altered : 
the number of square miles under Christian government 
is 40,317,200, that under non -Christian infiuence is 
8,782,300 — ix.y the Christian nations rule betwv.en four and 
five square miles for every one governed by non-Christian 
peoples, or 82 jjer cent, of the governed area of the world. 

(i) The supremacy of Christian govcniing powei* is 
shown in the statistics of the i^opulations now dependent 
upon the Christian nations. In 1500 only 100,000,000 
of people were under Christian rule, now tliero are 

900.000. 000. 

(c) It may be interesting to note the relative ascendancy 
of the different forms of Christianity in this world-infiuence. 
For convenience’ sake we may take the three broad 
divisions, viz. : the Greek, the Roman Catholic, and tlui 
Protestant nations respectively. The area of tlu‘, world 
ruled by Christian and non-Christian people is between 

49.000. 000. and 50,000,000 square miles. Of these the rule 
is distributed as follows: — Hon - Christian nations, 
8,782,000; Greek (Christian), 8,752,000; Roman 
Catholic (Christian), 14,147,000; Protestant (Christian), 
17,417,000 ; or in percentages, non-Christian, 18 X)(n‘ cent,; 
Greek, 18 per cent.; Roman Catholic, 28 per cent,; 
Protestant, 36 per cent. If we examine the ])opiilations 
under these governments respectively, we have the follow- 
ing results : — Under Christian rule, 890,000,000 ; dis- 
tributed as follows : under Greek, 128,000,000 ; under 
Roman Catholic, 242,000,000 ; under Ihotcstant, 

520.000. 000. The result may be exhibited by the follow- 
ing table, which compares the populations under these 
governments in 1700 and in 1900 respectively : — 


Date. 

Greek. 

Roman Catholic. 

Protestant, 

Total. 

1700 

1900 

33,000,000 

128,000,000 

90,000,000 

242,000,000 

32,000,000 

520,000,000 

155 . 000 . 000 

890 . 000 . 000 


(d) Alongside these figures we may place another fact. 
There has been a marked change in the diffusion of 
European languages during the last 100 years, and it mHI 
be readily seen that the diffusion of language is, if not a 
diffusion of influence, yet a measure of its diffusion. In 
1800 French was spoken by 31,000,000 of people ; German 
and Russian tongue each by 30,000,000 ; the Spanish by 
26,000,000; and English by 20,000,000. In 1890 the 
figures stood thus: French, 51,000,000; German and 
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Bussian, eacli 75,000,000; Spanish, 42,000,000; and 
English, 111,000,000. In other words, English, which 
was the least influential of European languages, now holds 
the leading place, while French has fallen from the first to 
the fourth place ; or, to put this fact into percentages, the 
increase of the diffusion of these languages has been in 


ninety years as follows : — 

French .... 

G4’5 per cent. 

German! 

150 

Russian j • • ■ • 

Spanish .... 

61*5 ,, 

English .... 

450 

It will be seen that the increase of 

the Teutonic races is 

far in excess of that of the Latin races ; and when we keep 


in mind the greater birth-rate in the Teutonic races, ^ we 
can realize that, unless some great and unexpected change 
takes place, the future infi.uence of the Christian nations 
will be increasingly in the hand of the Teutonic or 
Protestant division of Christendom. 

(e) The importance and significance of the ascendancy 
of Christian nations will be best realized by placing side 
by side the population and area of a selected number of 
the Christian nations and the native or colonial popula- 
tions and areas now under their rule. We draw our 
statistics from an interesting monograph carefully brought 
up to date by Lieut. -Colonel Y. Murari Br4, instructor in 
geography in the Scuola di Guerra in Italy. 



Mother Country. 

Dependencies. 

Area. 

Population. 

Area. 

Population. 

Great Britain 
Germany 
Holland 
Denmark 
United States 
France . 

Italy . 

Spain . 
Russia . 

314,950 

540,658 

33,000 

38,830 

9,450,000 

536,408 

286,648 

497,244 

22,430,000 

41.220.000 

56.000. 000 

5.200.000 

2.175.000 

78.500.000 

38.800.000 

32.000. 000 

18.100.000 
135,000,000 

27,861,000 

2,605,100 

2,045,700 

194,580 

443,060 

8,812,710 

477,300 

709,450 

310,000 

348,496,000 

9.230.000 

35.500.000 

130.000 

9.636.000 

50.340.000 

600.000 
340,000 

3,000,000 

34,127,738 

406,995,000 

43,458,900 

457,272,000 


If we group the nations according to kinship, arranging 
them under the classes of Teutonic, Latin, and Slav races 
respectively, we get the following results : — 



Mother Countries. 

Dependencies, 

Area. 

Population. 

Area. 

Population. 

Teutomc{»“} 

Latin .... 
Slav .... 

927,438 

1,320,300 

22,430,000 

104,595,000 

88,900,000 

135,000,000 

32,706,380 

9,999,460 

310,000 

393,356,000 

51,280,000 

3,000,000 


Thus the governing power of the Teutonic, Latin, and 
Slav races in Europe may be represented by the following 
figures : — For every square kilometre or square mile of 
mother country, the Teutonic races govern 35, the Latin 
races govern 7*5, and the Slav 00*13 square miles; and 
for every inhabitant in the mother country there are in 
the dependencies of the Teutonic nations 3*7 inhabitants, 
in the Latin *057, and in the Slav *002. It is no flight 
of rhetoric to say that almost two-thirds of the world’s 
population and four-fifths of its area are now under the 
government of Christian nations, and by far the largest 
share of this has fallen into the guardianship of the 
Teutonic nations, who govern not far short of 600,000,000 
of people, or more than two-thirds of the whole popula- 

^ Tke birth-rate of all European countries declined between 1875 
and 1900, but the statement in the text is still substantially true, 
inasmuch as the birth-rate in Germany is still greatly in excess of 
the birth-rate in the Latin kingdoms. The decline in the birth-rate 
in Great Britain is serious, but it is nothing like the decline in France ; 
though all English-speaking people should earnestly consider the 
population question as it affects their own race. 


tion now under Christian rule. So far then as political 
and administrative influence is concerned, the ascendancy 
of the Christian nations is beyond all doubt. 

In this influence wealth counts as an important factor, 
and the accumulations of that class of power which belongs 
to what is called wealth are chiefly in the hands 
of Christian lauds. They make the markets of 
the world ; they direct by far the largest portion 
of its commerce. And when ivealth is measured as so 
much per head of the population, the non-Christian peoples 
scarcely enter into the calculation of the political econo- 
mists. It is no doubt true that in countries not yet 
commercially organized there are no materials on which 
to base a calculation, but it is also true that in a sense 
it is only when the means of production are organized 
that 'Wealth in any economic sense may be said to exist ; 
and it is in the Christian countries that these means of 
power are practically concentrated. The wealth per head 
of the Christian nations varies from £60 in Eussia to 
£302 in England ; France stands here at the head of the 
Latin nations with £253 per head, as England does at the 
head of the Teutonic nations. The average wealth of the 
Teutonic nations is £226 per head, that of the Latin 
£140, and that of the Slav about £6. 

(iii.) As a statistical measure of Christian energy, it 
will be convenient to notice some phases of Christian 
activity which have marked recent years. 

{a) There has been a very marked development of 
missionary enterprise (see Missions). It is difficult 
to present a statistical estimate of the force of this 
development. It will be best to point out a few 
salient facts. We shall fibrst confine ourselves to 
that which is popularly called missionary work, viz., 
Christian labours carried on among heathen or non- 
Christian peoples. The number of separate societies 
for that purpose has largely increased during the last 
century. It has been estimated that in 1790 there 
were in Great Britain only two societies which con- 
templated missionary work as within the scope of 
their operations, viz., the Society for the Promotion of 
Christian Knowledge and the Society for the Propagation 
of the Gospel. Neither of these societies, however, 
directed its work solely towards the heathen world : the 
former aimed at circulating Christian literature in all 
quarters ; the latter paid, and rightly paid, special 
attention to the needs of Britons in the colonies 
and in foreign parts. A century has seen the establish- 
ment of numerous societies for direct and exclusive 
missionary work. It has been estimated that the number 
of missionary societies is little short of 300 ; some of 
these are small and comparatively j)oor, hut others are 
large and important organizations, resembling great State 
departments, commanding and distributing large revenues, 
and entailing upon their committees of management -wide 
and varied responsibility and an almost statesmanlike 
judgment in the handling of difficult and delicate problems. 

{b) There are in Great Britain alone twenty- nine 
foreign missionary societies. Four or five of these 
administer each an income of over £100,000 a year. 
They occupy nearly 10,000 stations and sub-stations; 
they employ 2739 European missionaries, upwards of 
1800 women workers, and more than 27,000 native 
helpers. In the article on Missions a full survey of the 
condition and prospects of various missionary societies is 
given. Here it may be enough to notice that the United 
States missionary societies employ about half the number 
of male missionaries sent out by Great Britain, while their 
women missionaries nearly equal the British, being over 
1700; their native agents are about 13,000; and the 
estimated missionary contributions (Protestant) of the 
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En^l'sli-ufoaking world amount to nearly £ 3 , 000,000 
annually. 

(c) In tills connexion may be instanced the diffusion of 
the Bible in the world. The British and Foreign Bible 
Society was founded in 1804 ; the American Bible Society 
twelve years later ; in 1891 these two societies were but 
two out of SO Bible societies in the world. In 1800 the 
translations of the Bible were 47 in number 3 there are 
now 90 complete and 230 partial versions, making a total 
of 320 translations more or less complete. 

(d) Evidence of the continuous growth of aggressive 
Christian energy may be found in the rapid increase of 
missionary bishoprics which has taken place of recent 
years. In the hrst half of the 19th century 23 new 
bishoprics were founded j in the latter half there were 69 ; 
the rate of increase was trebled in the second period. 
The same feature is shown in the Protestant Episcopal 
Church of America. During the 19th century it has 
added 73 new bishoprics, and 52 of these belong to the 
latter half of it. The two churches added to their 
organization 165 new sees in the same century, and no 
fewer than 73 of these have come into existence since 
1870. 

(e) But apart from figures, the whole position of Christian 
business has undergone a change in public estimation. 
Missionary meetings used to be dull, and missionary 
literature flat and insipid. Now all this is changed. 
Meetings are large and enthusiastic, and missionary 
literature displays a culture and breadth of treatment 
unknown to our fathers. The journals or magazines 
issued by societies treat of every land from Greenland to 
Patagonia, from Japan to the Southern Islands, and they 
set forth with intelligence and learning questions of 
geography, philology, sociology, art and science, native 
manners and customs, in addition to, or in illustration of, 
dhect missionary information. The popular sympathy 
which so often waits on popular knowledge has been 
further enlisted by what are known as missionary loan 
exhibitions. In these vivid illustrations of native life and 
missionary work are given by means of costumes, curiosities, 
and models. To such an exhibition in Birmingham there 
were as many as 100,000 visitors ; and everywhere similar 
exhibitions have been crowded. 

As a witness to the changed popular feeling towards 
missionary enterprise, perhaps nothing can be more striking 
than the fact that there are now in England and America 
public monuments commemorating the zeal and devotion of 
the missionary. In Washington Square in New York there 
is a church wliich is a memorial to Judson the missionary; 
in Westminster Abbey there is a monument to David 
Livingstone, who lies in the ancient national shrine where 
the greatest of Englishmen are buried. 

II. The Measure oe Christian Progress in Matters 

NOT BeBUCIBLE to STATISTICS. 

(i.) The Alleged Decline of Christian Influence, — Tt> 
estimating the present position and prospects of the 
Christian religion, it is necessary to refer to matters which 
are regarded by its friends and foes as tokens of its 
declining influence. 

First, it is said that there are signs that Christianity 
has lost, or is losing, its moral influence. Ordinances 
and institutions which owe their sanctity to Christian 
influence are no longer socially observed. The Sunday, 
for instance, is being slowly transformed into a day of 
pleasure. Still more significant, it is alleged, is the 
lowering of moral standards : that which was once re- 
garded as harmful is now treated as legitimate; the 
increase of luxury has led many to treat indulgences as 
though they were necessaries ; the wish to live according 


to a liberal scale, and after an easeful fashion, has stimu- 
lated a passionate eagerness for w^ealth, and the determin- 
ation to have it has led to a disregard of the code of 
honour, while the possession of the good things of life, AkS 
they are called, has produced enervation of character; 
restlessness, born of ease, has destroyed steadiness of 
habit; and impatience of toil has driven men to scelc 
riches in doubtful rather than in diligent methods. In 
these ways, it is said, the claims of the Christian life are 
subordinated to the interests of the moment. 

Against this must be set the fact that the apprehensions, 
which here find expression have been common in all ages ; 
they cannot be accepted as evidence of the declining 
influence of Christianity without some more tangible 
evidence. Earnestness, ambitious of greater Christian 
consistency, is always alive to contemporary evils. ‘‘Tlio 
Lord^s day is become the deviPs market day ’’ w^as tlic 
complaint of a bishop in 1724. Immorality at the 
same time was considered to be so rampant that men said, 
“ Our light looks like the evening of the worlcl.’^ It is. 
thus that men who measure public manners by the 
measure of their philanthrophic desires will ever speak. 
But for the purpose of the scientific historian, contem- 
porary morals must be measured by a comparison of facts, 
and statistics, and not by the despondency of the good. 
When, therefore, we find a steady diminution in pauperism 
and crime, and a marked increase of longevity owing to a. 
more careful regard for human life and its conditions of 
health and happiness, we shall see that the advance of' 
moral improvement is steady and sure, even if not rapid 
enough to satisfy the desires of the good. The most 
wholesome sign, under those circumstances, is the dis- 
satisfaction of the good, for it is the witness that the 
spirit of earnestness and devotion is still a powerful factox*- 
in social life. When we quit the warm realms of zeal and 
enter the cold sphere of statistics, we find that the progress, 
of moral standards advances with slow but decisive foot. 
The percentage of crime is strikingly lower ; the paupers 
are proportionately fewer ; greater care for the condition 
of the poor indicates a more tender public conscience. 
Social ambitions among us are becoming more unseliisli. 
The general moral sense is higher. Intemporanco is now 
a disgrace ; slavery is illegal, and would bo impossible to- 
any enlightened Christian society. The ethical principlt‘s 
of Christianity have been planted deep among our social 
ideas, and bave revolutionized mannex's. In our judgmen t, 
whatever undesirable features remain as blemishes on our' 
civilization, the standards of moral life arc gi'adunlly 
improving, and this improvement is largely duo to the 
prevailing force of Christian ethics. 

Secondly, it is said that everywhere men are increasingly 
reluctant to identify themselves with the Christian 
religion. Many discard the outward forms of Christian, 
worship ; attendance at worship is declining ; and, perliaps. 
most startling of all, the number of those who join tlxo 
ranks of the Christian ministry is steadily diminishing 
among all Christian denominations. This last fact is tluj 
one which Christian churches should face : a scarcliixig 
inquiry into the causes for the decline of candidates fox* 
the ministry of the Church would bo of the greatest 
interest. Till such inquiry has been made wo can only 
speculate upon causes. Among these the following have 
been suggested: — (a) The unsettled condition of theo- 
logical opinion, due to the progress of historical criticism. 
This is probably one cause, and it has given rise to the 
question how far the Christian churches should relax tho 
terms of subscription required by their ministers. There 
can be no doubt that many of the dogmas to which sub- 
scription is required are, if not obsolete, yet expressed in 
terms which are at least incongruous with modern ideas.. 
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On the other hand, the results of recent criticism are at 
present felt to be less destructive than the criticism of 
two generations ago. (b) The Christian ministry is a 
severer test of religious earnestness to-day than it was in 
the days of our fathers. The increase of luxury has set 
the scale of living higher. To maintain the position of a 
simple gentleman is more costly than it was. The re- 
muneration of the Christian minister has not kept pace 
with the growing expenses of life, but the demands iijion 
his time and resources have increased, (c) There is a 
widespread feeling that there are other ways open to 
Christian zeal besides those of the stated ministry, and 
the number of those who devote their lives in independent 
fashion to works of Christian benevolence has greatly 
increased of late years. 

On the whole, the argument that Christianity has lost, 
or is losing, influence ends probably in the conclusion that 
certain formal aspects of Christianity have less hold upon 
men than formerly, but the increase of the influence of the 
Christian spirit is great and growing. Whether the 
present tendencies will end in a fatal relaxation of 
Christian ordinances, or in a better-proportioned estimate 
of their value ; whether the decline of attachment to 
certain formal aspects of Christianity will lead to a 
renunciation of some of its essential principles, or will 
bring about a federation or union of Christian churches, 
are questions of deep interest, but are outside the scope of 
the present inquiry. It is enough for us to indicate our 
belief that, however much there may be to deplore in 
modern life, there is no real ground for believing that the 
social and ethical influence of Christianity has declined or 
is declining in the world. 

(ii.) Christiaoiity and Morals . — Chiefest among those 
signs of progress is the influence of Christian ideas upon 
the principles, whether of law or custom, which now govern 
the world. It will no doubt always be a matter of con- 
troversy how much of the humane principles now accepted 
among civilized nations is due to education, experience, 
and evolution, and how much to direct Christian influence. 
Besults are complex, and we must seek their ancestry in 
more than one line, but no reasonable person who reads 
the story of modern civilization can doubt that the slow 
acceiDtance of the principles taught by Christ has power- 
fully affected its development. ^“^The great characteristic 
of Christianity,^^ says Mr Lecky, ^“^and the proof of its 
divinity, is that it has been the main source of the moral 
development of Europe.’’ Only by degrees, indeed, have 
the principles of Christianity been accepted or, indeed, 
understood. 

Eor example, take the matter of slavery. The habit of 
enslaving prisoners of war received its first check when 
the sense of Christian brotherhood created a strong feeling 
among Christian peoples against the enslavement of their 
fellow-Christians when taken prisoners. The Crusades, 
when Christian nations fought side by side against a 
pagan foe, no doubt served to strengthen this feeling of 
repugnance against such enslavement. By degrees, how- 
ever, the sense of brotherhood extended; the family of 
Christ were not only those who called themselves by His 
name, but all those who were sharers of His redemption. 
To enslave a brother meant to enslave any man, for every 
man was a brother for whom Christ died. Thus the anti- 
slavery movement arose out of a better appreciation of the 
spirit of Christ; and Christian men were all along the 
inspiration of the movement. This example may serve as 
a type of many other humane movements which have 
imposed a sort of unwritten law upon the conscience of 
civilized nations. 

What is called international law, for instance, has in one 
sense no real existence. Nations have not yet accepted 


any definite written code of laws hy which they are con- 
tent to abide ; but the broad and popular maxims, which 
expressed the Christianized feeling of mankind, became the 
basis of various erudite and influential wTjrks ivhich may, 
broadly speaking, be called treatises on international law. 
Grotius, for example, definitely proclaimed that his book 
2)e Jiire^ &;c., was an endeavour to present in orderly and 
codified form the customs and maxims which had grown 
out of the appreciation of Christian principles. 

It has often been stated, and arguments have been 
founded on the statement, that Christianity laid down no 
rules respecting some of the great evils of the w'oiid — 
such as the status of women, slavery, and war. This is 
true, for Christianity is not a religion of rules, but a 
religion of principles ; it is the introduction into human 
life of a new spirit, and that spjirit is love. The improve- 
ments in the condition of the world, the spreading abroad 
of humaner principles of conduct, including humaner 
methods of war, are little more than the apprehension of 
the principles laid down by Chiist and expressed by the 
apostolic declaration — “ Love worketh no ill to his neigh- 
bour,” The width of the application of the principle was 
made plain by Christ when He answered the question, 
‘‘Who is my neighbour?” by the parable of the good 
Samaritan. The indications of the recognition of these 
principles mark stages in the history of civilization. 
Alenin noted the influence of Christian principles in the 
treatment of slaves. Under the sceptre of Charlemagne 
an abhorrence of needless bloodshed gained hold upon the 
public mind, while in more modern times the Red Cross 
Society and the Geneva Convention have assuaged the 
horrors of the battlefield. The substitution of arbitration 
for war belongs to the future, but great progress has been 
made in the direction of peaceful solutions of international 
difficulties. The subject enlists Christian and humane 
sympathy in an increasing degree. The conference of 
bishops of the Anglican Church in 1897 directed attention 
to it, and issued a report which showed how largely both 
the idea and practice of arbitration had become familiar to 
the civilized world. 

The changed conditions of modern life present, no doubt, 
new problems and new difficulties. There are some who 
despair of the application of Christian principles to the 
political and social questions wffiich confront our times ; 
but such persons overlook both the progress which has 
already been made, and also the fact that many of the 
problems which confront us to-day — e,g.^ the industrial 
problems — are problems of recent growth, which owe their 
existence to the rapid commercial and political changes of 
the 19th century. Meanwhile the remarkable widening of 
the direction of Christian energy, of which we shall speak 
later on, shows that Christian public opinion is not hkely 
to rest satisfied with a half-hearted application of the 
teaching of Christ, and that, whether ultimately success- 
ful or not, there is not a department of public life, nor 
a phase of human need or suffering, which the Christian 
conscience will allow to remain outside the reach of the 
Christian spirit. 

The widened sweep of Christian energy is evidenced in 
the expanded conception of missionary effort. Missionary 
societies have almost universally enlarged the sphere of 
their work — the elevation of woman, ministry to the sick, 
the amelioration of social conditions enter into the aim of 
the missionary. Time and space forbid our discussing 
these at length, but two or three examples will make clear 
how closely allied the introduction of gentler or humaner 
customs are with the preaching of Christianity. The 
Christian missionary has been influential in bringing about 
the mitigation, if not the cessation, of cruel popular 
customs like suttee and infanticide. 
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(a) Suttee. — Among tlie changes for the better -^hich the 19th 
century witnessed was the abolition of suttee or sati, i.e.j the 
self-destruction of the widow on the grave or funeral pyre of her 
husband. This was viewed in India as a virtuous or good act ; 
hence its name, Sati, from a root signifying good or pure. 
The good or loyal wife was expected to follow her husband 
beyond the grave, to minister to him in the unseen. The custom 
prevailed almost universally in India in the beginning of the 19th 
century. In 1817 on an average two widows w'ere burned daily 
in Bengal alone. In 1829 Lord William Bentinck declared the 
practice criminal. The English Government, in spite of many 
petitions declaring the religious character of the custom, sup- 
ported Lord William Bentinck. The Christian Church led the 
way in this great reform. The agitation against the custom was 
begun by Carey, the missionary, in 1801. The extent of the 
benefit of the change may be judged wdien it is remembered that 
there are (1895) upwards of 22 millions of widows in India, all 
of whom would have been doomed by this cruel custom to a 
premature death, and more than 70,000 of these mere children 
under ten years of age. 

(j3) Infanticide.— was, and still is, largely prevalent in 
China, hut Christian influence has reduced the practice, and 
Christian philanthropy, by providing orphanages, has rescued 
numbers of children from an early death. One missionary tells 
us that at Amoy there -was a pond in the towm known as the babies’ 
pond ; into it babies were flung by their mothers, the little bodies 
were seen floating in the W'ater, and the inhabitants looked on 
with indifference. Christian teaching rendered the practice less 
popular ; the pond is now dried up, wdiile foundling institutions 
provide for some 2000 children in the district. This is one illus- 
tration among many. Infanticide is practised in India. In the 
judgment of one writer, at the lowest estimate fully one-third of 
the girls horn among the natives are still secretly murdered 
(Houghton, Women of the Orient^ P- ; Dennis, vol. i. p. 133). 
In Formosa and in the Pacific Islands the same custom prevails ; 
in the latter not less than two- thirds of the children were put to 
death. Against this cruel custom the missionary exercises a 
restraining influence. Our churches, said an agent, are practically 
anti-infanticide societies. 

(7) General Beneficence. — But Christian energy has not confined 
its influence to the mitigation of great evils. It has become 
the minister of active benevolence. Orphanages and asylums 
spring up in missionary stations as well as hospitals and dispens- 
aries, and on the staff of missionary societies are now found a 
certain proportion of medical missionaries. These are, if w^o 
mistake not, the product of the 19th century. It is safe to say 
that not a single medical missionary existed in any part of the 
heathen world a century ago ; now there are no fewer than 217 in 
China alone. Evidence of the widespread humanizing influence of 
such agencies may he gathered from the fact that in a single year 
in the province of Shantung 200,000 cases were treated {Methodist 
New Connexion Missionary Beport, 1900, p. 34). Much prejudice 
existed at first in the minds of Christian people. The undertaking 
of medical work appeared to them likely to interfere with the 
more distinctively religions aims of the missionary, but this 
feeling has almost entirely disappeared ; and since Dr S. F. 
Green, a young American Presbyterian, went out (1847) to Ceylon, 
the value of the medical missionary has been recognized, and 
there are few missionary societies who have not some fully quali- 
fied doctors upon their staff. To take an example, the Church 
Missionary Society employs more than 50 medical missionaries, 
and the number of patients treated in one year (1900) was — of 
in-patients, 11,557 ; and of out-patients, 641,006. 

(iii.) The Happier Relations letween Scientific and 
Religious Thought. — There has been a marked change in 
the general feeling of the Chnrch towards what is loosely 
called Science. Broadly speaking, we may say that the 
attitude of irreconcilable hostility on the part of the 
Church has almost entirely disappeared. The intelligent 
part of the Church has now consented to give to science 
the things which are science’s. It is recognized that there 
is no part of the world of phenomena on which science has 
not a right to speak and to be heard. We must, however, 
remember that this is only a rough general estimate, 
and represents rather the existence of an altered feeling 
than an exact measurement of results. The improved 
feeling, it must be allowed, is due both to the larger and 
more scientific spirit which has pervaded Christendom, and 
also to the more reverent spirit which has characterized 
scientific inquiry. The contemptuous spirit of arrogant 
unbelief has passed a^way from scientific circles; the 
widening range of knowledge has left room for wonders 


CHURCH, THE 

which a narrower age of science would have scorned ; there 
is scope for the play of activities undreamed of half a cen- 
tury ago. Among the best circles of scientific and Christian 
thought the dogmatic temper has given place to the spirit 
of the historical investigator. The statement must not 
be taken too widely. The dogmatic temper is still upper- 
most in some questions of the Church. The infallibility 
which is so dear to the rehgionist has fostered this dog- 
matic temper, and alike among the unenlightened advisers 
of the Vatican and in the circles of evangelical ignorance 
the voice of knowledge is refused and its messengers are 
cast out. 

On the whole, however, everywhere except in such 
strongholds of idolized ignorance a calmer and more 
equable spirit possesses Christendom. It is recognized that 
the so-called conflict between science and religion never 
truly existed ; the conflict was seen to be a battle between 
certain theological opinions and some conclusions of 
science. It was seen that in some cases the conclusions 
of science had been misunderstood, and in more cases the 
theological opinions were in no way parts of essential 
Christianity, but were rather doubtful inferences, stated in 
forms incidental to a particular epoch. The wide acluiixturc 
of error with truth, the facility with which mistaken 
deductions were accepted as of equal authority with ] iriniary 
principles, and the diverse measures applied to language by 
scientific and theological thinkers were recognized ; and with 
this recognition the most potent factors of dispute dis- 
appeared and a happier epoch alike for science and theology 
was inaugurated. As marks of the changes wo have spoken 
of we may notice the totally different way in wliicli the 
essays in LuxMundi were received from the way in which 
Essays and Reviews were met by an earlier generation, 
and the significant difference between the titles of two 
books — one published in 1860 and the other in 1889 -— 
both dealing with the relations of science and Christianity. 
Mr Draper called his book the Confiict heitveen Science and 
Religion. Dr Andrew White called his far abler and more 
judicious work, The Confiict of Science and Theology. 
One reason for the happier spirit which now prevails 
probably lies in the conviction that the battle for intellt'C- 
tnal freedom has been finally won. No investigator now 
needs to veil his conclnsions in a demoralizing ambiguity 
or to apologize for pursuing truth. Simultaneously 
with this secured position of the scientific inquirer there 
came faster to the world — and the fact is most signifi- 
cant — treatises on behalf of faith from the studies and 
laboratories of men of science. 

The prevalence of this happier spirit has brought about 
a more wholesome and benevolent view of non-Christian 
beliefs. The science of comparative religion has been of 
service here. The faiths of the world have been investi- 
gated in a calm and impartial spirit. No thoughtful 
Christian man would use the language which was common 
fifty or sixty years ago when speaking of the creeds of 
other lands. The elements of truth in other creeds are 
now sought for; crude forms of worship are no longer 
looked upon as half hypocritical ; Mahommed is no longt‘r 
denounced as an impostor. This more temperate view Of 
other men’s creeds has naturally been followed by a great 
tenderness of spirit, and in some quarters the fear has 
been expressed that this tenderness may give rise to a 
kind of indifference in matters of faith. It is probable 
that, in their effort to do justice to heathen religions, some 
writers have overlooked or minimized the grave moral and 
social evils which are inextricably woven up with low 
theological ideas; but, nevertheless, on the whole it is 
re^rkable that the generation which has learned to look 
with kindlier eyes upon other religions coincides with, the 
generation which has shown the most ardent missionary 
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entliiisiasiii. Tlie trutli seems to be tbat tbe result of 
calm investigation lias brouglit out into clearer relief the 
true significance and the moral and spiritual superiority 
of Christianity. Men in separating their thoughts of 
Christianity from the symbols of the churches, and in 
forming through the witness of their creeds clearer con- 
ceptions of human need, have been able to realize alike 
the simplicity and the marvellous fitness of Christianity 
to promote the elevation of human character, and thus 
they are able to recognize Christianity as a great evolu- 
tionary force in human history. 

(iv.) The Question of Reunion , — The progress of Chris- 
tianity has, in the view of many, been hindered by the 
numberless parties and organizations into which it has 
been divided. It is possible, however, that those who 
regard the divisions of Christendom with dismay may 
have overlooked the possible advantages of the conditions 
which they deplore. Apart from the energy which rivalry 
may stimulate, it must not be forgotten that only by the 
recognition of such divisions could some of the most 
precious of human inheritances have been preserved. 
Eeligious freedom, the shield and guardian of intellectual 
integrity in matters of faith, was purchased at the price 
of division. The endeavour to preserve union by external 
pressure failed, and it is now realized that the outward 
union of Christendom must begin with the promotion of 
an inward harmony. The prospects of a great external 
reunion of Christendom involve questions too large to be 
discussed here. It may, however, be well to notice that 
there are in recent times features, unfavourable as well as 
favourable, to the hopes of reunion. The stiffening of the 
attitude of the Homan Catholic Church which has been 
noticeable since the declaration of infallibihty ; exagger- 
ated or mistaken ecclesiastical conceptions favoured by 
certain schools of thought j the tendency to treat varia- 
tions of custom as transgressions of an imaginary divine 
law ; the creation of new sins, of which denominationahsm 
is only too fruitful : these and other features of modern 
Christianity are unfavourable to reunion. On the other 
hand, the development of a passionate yearning for re- 
union which has found voice all the world over \ the frank 
recognition of the disastrous results of division, especially 
in the modern mission field ; the growth of the practical, 
and the decay of the dogmatic spirit, are all favourable. 
Meanwhile the desire for reunion has not been confined 
to empty wishes. Practical steps have not been wanting. 
The fusion of two important bodies in Scotland — the Free 
Church and the United Presbyterian Church — ^is perhaps 
the most remarkable example of successful negotiation. 
Other negotiations are in process, and in Scotland devout 
men are working for a better understanding between the 
Church of Scotland and the Scottish Episcopal Church. 
Complete reunion is as yet far off, but some concordat 
or federation among the churches of the Heformation is a 
vision which many good and wise men cherish as neither 
unreasonable nor impossible. In the view of many the ex- 
istence of common work carried on by interdenominational 
societies is calculated to show that some such federation 
may be legitimately and hopefully desired, if not expected. 

The strength of the practical and individual movements 
in Christendom is illustrated in what follows. 

III. The Measure oe Christian Progress m the 
Light oe certain Altered Conditions. 

Modern life, and what is called the modern spirit, have 
altered the conditions of Christendom. Men can more 
clearly measure the relation of Christian churches to one 
another ; they can more clearly see their duty to the 
world. The scientific spirit has helped to reduce to their 
fitting proportion many matters which were once deemed 


of primary importance. Questions which former ages 
discussed are not left untouched ; acrimony, if 

not extinct, does not cover the same imln before. The 
dogmatic temper has given way to a kindlier and more 
practical spirit, and "we are able to measure the pro2:ress 
of Christianity by the aspirations which are now cherished, 
and by the change of Christian methods in practical, 
personal, and co-ox3erative directions. 

(i.) The Growth of the Practical Spirit . — ^There has 
been a marked change in ideals in recent times, and the 
change has mainly been in the very strong preference for 
work which, for distinction’s sake, we may call piactical. 
It is needful, perhaps, to explain what is meant : the 
energies of Christian bodies wnre in the main directed 
in former years to work which was almost exclusively 
ecclesiastical and controversial — f.e,, the members of 
different Christian societies or churches endeavoured to 
enlarge the borders of these societies by bringing in those 
who were careless in life or hostile in creed. There was, 
if we may use the phrase, a certain egotistic flavour about 
their work j and they were satisfied if they could maintain 
their own services, and bring in some aliens into their 
fold. Of recent years men have been desirous of wider 
and more practical benevolence ; they have not merely 
wished to bring men into their church; they sought to 
carry the power of Christian influence and of the Christian 
spirit among men. They have looked at the great world, 
and they have been filled with the practical compassion 
which has prompted the inquiry, “What can we do for 
them % ” The result has been the development of a vast 
amount of practical activity, more or less unrelated to 
the dogmatic restraints of former times. This spirit of 
practical Christianity has found expression in a variety of 
organizations — in societies, guilds, brigades, institutes, and 
what are known as settlements. The “ settlement ’’ means 
the residence in the very centre of the poorer quarters of 
great cities of men and women who are ready to labour — 
not always on distinctly or distinctively religious lines — 
among the needy and uncultivated classes. The aim is to 
bring culture, knowledge, harmless recreation, and above 
all, personal influence, to the very doors of the neglected. 
The watchword of such settlements is personal service. A 
young Oxford man, brilliant and devoted, Arnold Toynbee 
by name, has the credit of leading the way in this class of 
beneficent work ; at all events, it was his name that was given 
to the Hall in Whitechapel which, under the fostering care 
and influence of the Rev. S. A. Barnett, was the first material 
embodiment of the movement. Since his time many 
settlements of the same or similar nature have sprung up 
in Great Britain and America. Young men at the uni- 
versities were found to sympathize with this class of move-, 
ment ; and now there is in London an Oxford house, a 
Cambridge, an Eton, and a Harrow mission, besides many 
others, which act as channels for the guidance and employ- 
ment of Christian or philanthropic energy. Some of these 
— indeed, many — are now in connexion with some one or 
other of the kindred bodies ; but the general features of 
all these settlements is the recognition of any practical 
work calculated to minister to the cultivation and 
happiness of the too long neglected classes. The practical 
spirit shows itself also in the formation of guilds, camps, 
and institutes. Lads and girls, and even children are 
gathered together ; efforts are made to organize for them 
not only educational and religious opportunities, but 
harmless recreation — ^holidays and excursions are arranged, 
games are provided, and devoted men and women 
identify themselves in kindly and sympathetic fashion as 
partners in these recreations and sharers in these games. 
Almost universally the influence of Christian people has 
been drawn into channels which an earlier generation 
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TvoTild have regarded as somewhat too secular to be 
'worthy of Christian zeal. Societies like the ^Kyrle 
Society have sprung up, and endeavoured to brighten 
and beautify the life of the poor. The very remarkable 
movement known as the Salvation Army {q.v.) came under 
the influence of the practical spirit we are speaking of, and 
the social side of its work has been in some respects its 
most successful and satisfactory achievement. 

The signs of this practical spirit meet us on all sides 
— at home in orphanages and asylums^ abroad in dis- 
pensaries, medical missions (of which we have spoken), 
and leper settlements. Looking at these facts, observers 
of history have pointed out that the guiding force of 
Christian life has passed through the hands of various 
races. The Hebrew race gave it inspiration, the Greek 
gave it intellectual expression, the Boman gave it oppor- 
tunity of world ascendancy, the Teutonic intensified its 
spiritual individualism, and the Anglo-Saxon race is now 
giving to it wide and varied practical ap^^lication. How- 
ever this may be, the practical work is now multitudinous 
and its development rapid. Toynbee Hall, the first of the 
settlements, was started in 1885 ; and there are now more 
than 70 such establishments in existence — 35 in the 
United States ; the resident workers in these are reckoned 
to be at least 300. It would be impossible to chronicle 
all the forms in which the practical energy displays itself. 
It is enough to notice that it includes reformatories, homes 
for waifs and strays, rescue societies, inebriates’ homes, 
charity organizations, nursing institutions for the sick 
poor, holiday funds, boys’ brigades, working men’s clubs, 
reading rooms, athletic associations, homes for working 
girls, newspaper boys, bootblacks, drift children’s missions, 
and others too numerous to mention. The work, though 
mainly directed towards the poor, does not overlook the 
wealthier classes : the sea-side camps and public school 
missions are evidence of this fact. 

(iL) Individualism in Work . — ^The practical direction of 
Christian activity has been accompanied by a great out- 
burst of free and individual effort. The various Christian 
bodies have their agencies and societies for practical work, 
but one feature of modern Christian enthusiasm is its 
strong and marked individualism. Many of the most 
remarkable and successful efforts of practical energy have 
been due to individual rather than ecclesiastical initiative. 
Mr Muller’s work at Bristol, Mr Quarrier’s in Scotland, 
Dr Barnardo’s in London, the enormous and world-wide 
organizations known as the Young Men’s Christian Asso- 
ciation, the Christian Endeavour Society, the St Andrew’s 
Brotherhood, all owe their beginning to personal devotion. 

(iiir) Interdenominational Movements, — There is a certain 
quantity of Christian energy and force which does not seem 
able to work through existing organizations. It is not for 
us to suggest reasons — ^we can only chronicle results. It 
may be that the advance of critical thought has made it 
impossible for certain minds to accept the real or supposed 
theological bondage of the churches, and that, as a con- 
sequence, a considerable portion of Christian and philan- 
thropic earnestness has escaped into other channels; it 
may be that the discords or jealousies of the denominations 
have alienated certain ardent natures; but however this 
may be, there is no doubt of the great increase of inde- 
pendent and undenominational religious and humanitarian 
work. 

lY. Conclusion, 

The present force of Christianity in the world is the 
result of a steady growth in numbers and influence. The 
religion which was the religion of an obscure handful 
of men is now, after a lapse of nineteen hundred years, 
the religion of a third of the human race and by far 
the most vigorous and influential nations. Further, 
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the religion which took its rise among the Semites has 
become the religion of the most powerful branch of the 
Aryan family ; and, lastly, the race which is possessed of the 
greatest power of expression, the keenest sense of liberty, 
which possesses the freest institutions and the most 
marked individuality, is the race which includes the 
churches of the Eeformation. It is in tliis race of strongly 
marked individuality that, as might be expected, the largest 
variety of denominations is to be found. These divisions 
are partly a strength and partly a weakness ; in the past 
they have been of service in preserving intellectual in- 
dependence, liberty of conscience, and religions toleration. 
It may be doubted, however, whether, now that the cause 
of freedom has been won, these divisions may not be a 
source of growing weakness, but against any possible ill 
results must be set the unifying influences now at work, 
the desire for reunion, the pressme of political circum- 
stances, and the experiences of missionary enterprise. The 
modern sifirit, moreover, if we may use a vague but useful 
term, tends to treat ecclesiastical and dogmatic difierences 
as matters of lessening importance. The value of denomi- 
national barriers is depreciated in public esteem. Witli 
larger views of life and nature, of the world's history and 
of human interests, the minds of men arc seeking the 
common principles on which the denonii nations are united, 
and are willing to minimize matters of differmicc. Tliero 
is arising a powerful religious movement which is l)ent- on 
service and not on controversial theology. Yast organiza- 
tions on this basis are appearing in all parts of the world. 
In the view of some these non-denoininational organiza- 
tions are the seminal principles of tho futuro Christian 
brotherhood — the church of the latter days — destined to 
grow larger and more vigorous while tho more formal 
ecclesiastical systems slowly wither away. Those are con- 
jectures, The simple and striking fact which meets our view 
is not merely the widespread character of Christianity, but 
the marvellous way in which the forces and influences of 
the world are gathered into the hands of Christian nations. 
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Christian Science, a system of theosopMc and 
therapeutic doctrine, which was originated in America 
about 1866 by Mrs Mary Baker Eddy, of I.ynn, 
Massachusetts, and has in recent years obtained a 
number of adherents both in the United States and in 
European countries. Mrs Eddy based her teaching on 
the Bible, and on the principles that man’s essential 
nature is spiritual, and that the Spirit of God being Love 
and Good, moral and physical evil are contrary to that 
Spirit, and represent an absence of the True Spirit which 
was in Jesus Christ. There is but one Mind, one God, 
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one Ckristj and notliing real but Mind. Matter and 
sickness are subjective states of error, delusions wkich can 
be dispelled by the mental process of a true knowledge 
of God and Christ, or Christian science. Jesus himself 
healed by those means, which were therefore natural and 
not miraculous, and promised that those who believed 
should do curative works like his. About the year 1867 
Mrs Eddy came forward as a healer by Mind-cure, and 
rapidly obtained fellow-workers and students. In 1876 a 
Christian Scientist Association was organized. Mrs Eddy 
had published in the preceding year a book entitled 
Science and Healthy with Key to the Scriptures. In 1879 
she became the pastor of a Church of Christ, Scientist 
in Boston, and also founded there her “ Massachusetts 
Metaphysical College’’ for the purpose of medical instruc- 
tion. In 1883 she started an official organ of her teaching, 
The Christian Science Journal. The first denominational 
chapel was built at Oconto, Wisconsin, in 1886 ; and in 
1894 a great memorial church was erected in Boston. 
Mrs Eddy’s publications also include Retrospection and 
Introspection (1891), Unity of Good and Unreality of 
Evil (1887), Rudimental Divine Science (1891), Christian 
Healing (1886). 

Cliristia,nia.j the capital of Norway, forming a 
county (ami) to itself, and situated on the Aker river, at 
the head of Christiania Fjord, in 59° 54' 44" N. lat. and 
10° 43' 28" E. long. During the second half of the 19th 
century the city grew rapidly, many buildings of wood 
giving place to structures of brick or stone. New suburbs, 
spread over a wide area, were built on the rising ground 
to the west and north-west, around and beyond the royal 
park. This rapid expansion was due for the most part to 
the increase in the population. It was also due in part to 
the advance which the people made in material prosperity. 
For instance, in the ten years ending with 1898 it was 
estimated that the gross value of the property owned in 
Christiania had increased by 68 per cent, and the gross 
value of the incomes of the inhabitants by 83 per cent. In 
the year 1898 alone the gross value of the property was 
estimated to have risen from 17-^- millions sterling to 
nearly 20 millions sterling, and the gross value of the 
incomes from 4 millions to over 4-^- millions sterling — re- 
markable figures for a place of only 200,000 inhabitants. 
The university, which had in 1897 some 60 professors 
and 1200 students (1600 in 1889), embraces five faculties 
(theology, law, medicine, history and philology, mathe- 
matics and natural sciences), and possesses several 
valuable collections — a library of 350,000 vols. ; museum 
of Norse antiquities, especially rich in objects of the 
Viking age, including two ancient viking ships ; an 
ethnographical museum, a numismatic collection, a 
cabinet of minerals, a botanical collection, and a zoologi- 
cal collection. In 1899-1900 a large historical museum 
was built to shelter the Norwegian National Museum, 
the museuin of northern antiquities, and certain of the 
university collections. Other buildings deserving mention 
are the national theatre (1899) ; the sculpture museum 
(1882), an Italian Kcnaissanco building; the industrial 
arts museum (1876); the new Freemasons’ lodge (1894), 
one of the handsomest structures in the city ; and a 
conservatory of music (1883), The city is tolerably 
well adorned with monuments to distinguished NorAvegians 
— Wergeland, j\cVrir;-er., Eilert Sundt, Schweigaard, 
Kjenilf, besides iC ng (hi-i-iitui IV. and others. 

On the east side of the river Aker is the suburb of 
Oslo, Avith the existing episcopal j)alace, and an old 
bishop’s i)alace, in which James VI. of Scotland (I. of 
England) was betrothed to Princess Anne of Denmark. 
In the environs of the city are the royal pleasure castle 


of Oscarshal (1847-52), on the peninsula Bygdd (Ladu- 
gaard) to the Avest of the city, Avitli a historical 
(1881), and some ancient churches and houses brought 
there from different parts of the country. On Hovedo 
(Head Island) in the fjord, immediately opposite to 
Akershus (not Agershus), are the ruins of a Cistercian 
monastery, founded in 1147 by monks from Ivirkstead 
(Lincolnshire), and burnt down in 1532. Then there 
are the pleasure resorts of St Hans Haugen (150 ft), 
Frognersaster (1362 ft.), Holmenkollen sanatorium (1116 
ft.), where the famous sld (snow-shoe) races are held in 
February, and Voksenkolleu sanatorium (1650 ft ), opened 
in 1900. 

Christiania is a place of considerable industrial activity, 
which developed rapidly in the last tAvo decades of the 
19th century. Except for two large sliipbuilding yards, 
one with a floating dock, the other AAuth a dry dock, most 
of the manufactories are concentrated in the suburb of 
Sagene, on the north side of the city, dermng their 
motive power from the numerous falls of the river 
Aker. They embrace factories for cotton and Avoollen 
spinning and Aveaving, paper, flour, soap and oil, bricks 
and tiles, matches, nails (especially horse -shoe nails), 
margarine, foundries and engineering shops, Avood-pulp, 
tobacco, matches, linen, glass, sail-cloth, hardAvare, gun- 
pOAvder, chemicals, with saAvmills, breAveries, and distilleries. 
In 1898 there AA^ere 375 factories at Avork in Chris- 
tiania, and they employed 17,383 hands. There is also a 
busy trade in the preparation of granite paving-stones, 
and in the storing and packing of ice. From about the 
middle of the 19th century Christiania has been the 
principal emp)orium of South Norway, and has long since 
far outstripped Bergen in the volume of its commerce. 
The total value of the trade of the port increased from 
£4,958,600 (imports, £3,862,000; exports, £1,096,600) 
in 1872, to £5,492,000 in 1882, to £7,738,000 in 1892, 
and to £8,567,200 in 1898. The imports are more than 
four times the exports in respect of value, the figures for 
1898 being £7,987,600 and £1,579,600 respectively. The 
former consist principally of grain and flour (£550,000 
to £650,000), woollens (£450,000 to £550,000), coffee 
(£425,000 to £475,000), iron — raw and manufactured 
(£750,000 in 1898; £367,000 in 1894), cottons 

(£350,000 to £400,000), coal (£250,000 to £275,000), 
bacon and salt meat (£250,000 to £275,000), oils 
(£175,000 to over £250,000), sugar (£185,500 to 
£230,000), machinery (£362,000 in 1898; £149,000 in 
1894), flax, jute, and hemp, paper-hangings, paints, 
colours, wines and spirits, raw tobacco, copper, zinc, 
lead, and tin, silk, molasses, and other commodities. The 
principal exports are wood-pulp (£225,000 to £325,000), 
timber (£155,000), nails, paper, butter and margarine 
(£103,000), matches, condensed milk, fish, leather and 
hides, ice, sealskins, iSic. Of the imports, Great Britain 
supplies the greater part of the cotton and woollen yarn, 
the machinery (including ships), and the raw metals ; the 
United States about one-half of the oils and fats, and a large 
proportion of the food-s tuffs, and skins, feathers, &c. Of 
the exports, almost the whole of the timber goes to Great 
Britain, together with the larger portion of the paper and 
food-stuffs (butter, &c.). In 1872 the port Avas entered by 
1787 vessels of 393,600 tons burden; in 1891 by 2078 
vessels of 817,800 tons ; and in 1899 by 2710 vessels of 
1,000,740 tons. Although Christiania owns a smaller 
merchant fleet than Bergen, her shipping increased from 
264 vessels of 104,000 tons in 1881 to 401 vessels of 
206,150 tons in 1892, and to 398 vessels of 380,525 tons in 
1900. Early in 1899 the municipality voted £47,000 for 
the construction of a pier, a harbour for flshing-boats, 
protected by a mole and a quay, 345 ft. long, on the shore 



62 OHRISTIANSAN 

unclerneatli the fortress of Akershus. These works are 
intended to he the first in a general rearrangement of the 
entire harbour of the city. nint’oe (1885), 128,301, 
counting ill the suburbs; (1891), (1898), 203,337, 

of whom 93,695 males, 109,642 females ; (1900), 225,686. 

Ohristiansaiicls a fortified seaport town of 
hTorway, on the S. coast. It is an important port of call for 
the Baltic steamboats, and a fishing centre. It was burnt 
down in 1892, and subsequently rebuilt of brick. It ex- 
ports timber (nearly 3 million cubic feet annually), wood- 
pulp, paper, fish, and felspar. The total trade is under 
half a million sterling. Christiansand owms about 100 
vessels of 52,000 tons. An impetus was given to the 
trade and tourist traffic by the opening of the S^tersdal 
railway, tapping the interior, in 1895-96. Sawm^s, 
wood-pulp factories, shipbuilding yards, and mechanical 
workshops are the principal industrial works. The 
cathedral was rebuilt after a fire in 1880. Population 
(1875), 11,766 ; (1900), 14,007. 

Chf isti3,nstO-Clj a fortified town of Sweden, on a 
peninsula wffiich juts out into Lake Sjovik, an expansion 
of the river Helge, 10 miles from the Baltic and 66 miles E. 
from Helsingborg by rail. It is the headquarters of several 
railrray companies, and has flour mills, engineering works, 
distilleries, a weaving mill, sugar factory, &c., and exports 
granite and wood-pulp, and imports coal (40,000 to 70,000 
tons), and wheat and rye. In 1896-97 its harbour at 
Ahus (pop. 1547) w^as enlarged and deepened to admit 
vessels drawing 18 ft,, and a new entrance channel made. 
In 1899 it was entered by 530 vessels of 100,150 tons. A 
new town hall was built in 1889. Population (1880), 
9203; (1900), 10,318. 

Chrlstia-osyncl, a seaport tovm of Norway, co. 
Bomsdal, 83 miles W.S.W. from Trondhjem. It exports 
cod-fish, herrings, cod-liver oil, fish manure, (fee., to the 
annual value of £350,000 to £550,000, and imports salt, 
coal, and colonial wares to about £55,000. Since 1894 
butter has been exported to Great Britain. In 1892 an 
outlook tower was erected to commemorate the 150th 
anniversary of the founding of the town. Population 
(1875), 8251 ; (1898), 11,68 

Christina, Maria Christina Henrietta 
D6sir6e Felicite Renidre, Queen-Eegent of 

Spain (1858 ), widow of Alfonso XIL and mother of 

Alfonso XIII., was born at Gross Seelowitz, in Austria, on 
21st July 1858, being the daughter of the Archduke Charles 
Ferdinand and the xArchduchess Elizabeth of Austria. She 
was brought up by her mother as a rigid Catholic, and 
great care was taken with her education. At eighteen she 
was appointed, by the Emperor Francis Joseph, abbess of 
the House of Noble Ladies of Saint Theresa in Prague, 
where she made herself very popular and distinguished 
herself by her intellectual parts. It is said that at the 
Court of Vienna the archduchess saw the young Prince 
Alfonso of Spain when he was only a pretender in exile, 
before the restoration of the Bourbons. A few years later, 
when Alfonso XII. had lost his first wife and cousin, 
Queen Mercedes, daughter of the due de Montpensier* 
his ministers, especially Senor Canovas, urged him to 
marry again. He told them that if he did so it would 
only be with the young Austrian Archduchess Maria 
Christina. After some negotiations between the two 
Courts and Governments, it was agreed that the Arch- 
duchess Elizabeth and her daughter should meet AHouso 
XII. at Arcachon, in the south of France, where a few 
days’ personal acquaintance was sufficient to make both 
come to a decision. The duke of Bailen went officially to 
Vienna to get the emperor of Austria’s authorization, and 
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on 14th November 1879, in the throne -rooru of the 
Imperial palace, the archduchess solemnly abdicated all 
her rights of succession in Austria, in accordance with the 
law obliging all princesses of the Imperial house to do so 
when they wed a foreign prince. On 17th November the 
archduchess and her mother, with a numerous suite, 
started for Spain, arriving at the royal castle of El Pardo, 
near Madrid, on 24 th November. The wedding took 
place in the Atocha cathedral, on 29th November, in great 
state, and was followed by splendid festivities. Queen 
Christina bore her husband two daughters, before he died 
in 1885 — Dona Mercedes, born 11th September 1880, and 
Dona Maria Theresa, born 12th November 1882. During 
her husband’s lifetime the young queen kept studiously 
apart from politics, so much so that her inexperience 
caused much anxiety in November 1885, when she was 
called upon to take the arduous duties of regent. During 
the long minority of the posthumous son of Alfonso XII., 
the present King Alfonso XIII., the Austrian Queen-Eegent 
acted in a way that obliged even the adversaries of the 
throne and the dynasty to respect the mother and the 
woman. The people of Spain, and the ever-restless civil 
and military politicians, found that the gloved hand of 
their constitutional ruler was that of a strong-minded and 
tenacious regent, who often asserted herself in a way that 
surprised them much, but always, somehow, commanded 
obedience and respect. More could not he ex})ected by a 
foreign ruler from a nation little prone to waste attach- 
ment or demonstrative loyalty upon anybody not Castilian 
born and bred. 

Christioeham&l, or Keistinehamn, a town of the 
province of Vermland, Sweden, near theN.E, corner of Lake 
Wener, 25 miles by rail E. by S. from Carlstad. It has 
ironworks, a tobacco factory, (fee., and large fairs are held 
every April and October. A part of the town was burnt 
down in 1893. Population (1880), 5039 ; (1900), G775. 

Christison, Sir Robert, Bakt. (1797-1882), 
Scottish toxicologist and physician, was born in Edinbiirgh 
on 18th July 1797. After graduating at the uiiivcrsii.y 
of that city in 1819, he spent a short time in London, 
studying under Abernethy and Lawrence, and in I’aris, 
where he learnt analytical chemistry from Eobiquet and 
heard lectures by Orfila, the famous toxicologist. In 
1822 he returned to Edinburgh as professor of Medical 
Jurisprudence, and set to work to organize the study of 
his subject on a sound basis. On j)oisons in particular 
he speedily became a high authority; his well-known 
book on them was published in 1829, and in the course 
of his inquiries he did not hesitate to try sucli daring 
experiments on himself as taking large doses of Calalmr 
bean. His attainments in medical jurisprudcnci*. and 
toxicology procured him the appointment, in 1829, of 
medical officer to the Crown in Scotland, and from that 
time till 1866 he was called as a witness in many celebrated 
criminal cases. In 1832 he gave up the chair of Medical 
Jurisprudence and accepted that of Medicine and Thera- 
peutics, which he held till 1877 ; at the same time he 
became professor of Clinical Medicine, and cfjntinmal in 
that capacity till 1855. His fame as a toxicologist and 
medical jurist, together with his work on the pjitliology 
of the kidneys and of fevers, secured him a larger private 
practice, and he succeeded to a fair share of the honours 
that commonly attend the successful physician, being 
appointed physician to Queen Victoria in 1848 and re- 
ceiving a baronetcy in 1871. Among the hooks which 
he published were a treatise on Qrarhular Degeneration of 
the Kidneys (1839), and a Commentary on the Phamujir 
copoeias of Great Britain (1842). Sir Eobert Christison, 
who retained remarkable physical vigour and activity 



63 


CHRISTMAS ISLAND — CHRO^^O GRAPHS 


down to extreme old age, died at Edinbnrgli on 23rd 
January 1882. 

Christ mas a Britisli possession under 

the government of the Straits Settlements, situated in 
the eastern parb of the Indian Ocean (in 10° 25' S. lat., 
105° 42' E. long.), about 190 miles S. of Java. It is 
not known when and by whom the island was discovered, 
but under the name of J\Ioni it appears on a Dutch chart 
of 16G6. It was first wsited in 1688 by Dampier, who 
found it uninhabited. In 1886 Captain Maclear of H.M.S. 
Flying Fish, having discovered an anchorage in a bay 
which ho named Flying Fish Cove, landed a party and 
made a small but interesting collection of the flora and 
fauna. In the following year Captain Aldrich on H.M.S. 
Fgeria visited it, accompanied by Mr J. J. Lister, F.Pt.S., 
who formed a larger biological and mineralogical collection. 
Among the rocks then obtained and submitted to Sir J ohn 
Murray for examination there were detected specimens of 
nearly pure phosphate of lime, a discovery which eventu- 
ally led, in June 1888, to the annexation of the island 
to the British Crown. Soon afterwards a small settle- 
ment was established in Flying Fish Cove by Mr G. 
Clunies Boss, the owner of the Heeling Islands, which 
lie about 750 miles to the westward. In 1891 Mr Boss 
and Sir John Murray were granted a lease, but on the 
further discovery of phosphatic deposits they disposed of 
their rights in 1897 to the company now in possession. 
In the same year a thorough scientific exploration was 
made, at the cost of Sir John Murray, by Mr C. W. 
Andrews, of the British Museum. 

Physical Features and Geology . — The island is a quadrilateral 
with hollowed sides, about 12 miles in greatest length and 9 in 
extreme breadth. It is about 190 miles from the nearest land, 
and is probably the only tropical island that had never been 
inhabited by man. When the tirst settlers arrived, in 1897, it was 
covered with a dense forest of great trees and luxuriant under- 
shrubbery. The settlement in Flying Fish Cove now numbers 
some 250 inhabitants, consisting of Europeans, Sikhs, Malays, 
and Chinese, by whom roads are being cut and patches of cleared 
ground cultivated. The island is the flat summit of a submarine 
mountain more than 15,000 feet high, the depth of the platform 
from which it rises being about 14,000 feet, and its height above 
the sea being upwards of 1000 feet. The submarine slopes are 
steep, and within 20 miles of the shore the depth of the sea 
reaches 2400 fathoms. It consists of a central plateau descending 
to the water in three terraces, each with its “tread” and “rise.” 
The shore terrace descends by a steep cliff to the sea, forming the 
“rise ” of a submarine “tread ” in the form of fringing reef which 
surrounds the island and is never uncovered, even at low water, 
except in Flying Fish Cove, where the only landing-place exists. 
The central plateau is a plain whose surface presents “rounded, 
flat-topped hills and low ridges and reefs of limestone,” with 
narrow intervening valleys. On its northern aspect this plateau 
has a raised rim having all the appearances of being once the 
margin of an atoll. On these rounded hills occurs the deposit of 
phosphate of lime which gives the island its commercial value. 
The phosphatic deposit has doubtless been produced by the long- 
continued action of a thick bed of sea-fowl dung, which con- 
verted the carbonate of the underlying limestone into phosphate. 
The flat summit is formed by a succession of limestones — all 
deposited in shallow water — from the Eocene (or Oligocene) up 
to recent deposits in the above-mentioned atoll with islands on its 
reef. The geological sequence of events appears to have been 
the following : — After the deposition of the Eocene (or Oligocene) 
limestone — which reposes upon a floor of basalts and trachytes — 
basalts and basic tuffs were ejected, over which, during a period 
of very slow depression, orbitoidal limestones of Miocene age — ■ 
which seem to make up the great mass of the island — were 
deposited ; then elapsed a long period of rest, during which the 
atoll condition existed and the guano deposit was formed ; from 
then down to the present time there has succeeded a series 
of sea -level subsidences, resulting in the formation of the 
terraces and the accumulation of the detritus now seen on the 
first inland clilf, the old submarine slope of the island. The 
occurrence of such a series of Tertiary deposits appears to be un- 
known elsewhere. The whole series was evidently deposited in 
shallow water on the summit of a submarine volcano standing in 
its present isolation, and round which the ocean floor has prob- 
ably altered but a few hundred feet since the Eocene age. Thus 


although the rocks of the soiitiieiii coa^t of Java in tlieir g>,*ncral 
characters and succession resemble tiioae of Christmas Islantl, 
there lies between them an altysmal trougli IS, 000 fe-'t in dt iJth, 
which renders it scarcely possible that tney were ‘Apobitedln a 
continuous area, for such an enormous deprch.-ion of tue sea-lioor 
could hardly have occurred since 3.hocene tiiues without involwiig 
also Christmas Island. One of the inain purposes of the exjuora- 
tion was to obtain light on the question of the foiiii'Iation of 
atolls. As a result of the ini estigation it liab been found that 
“the great thickness of reef limebtone lequiied by the Darwinian 
theory of atoll formation ” does not exist, and “although there 
may be some evidence that subsulenr.e did occur in the earlit.'! 
history of the island, it is clear that it was neitlier continuous lor 
any long period nor of any great extent” {AndrcRs). If Cnn.-t- 
mas Island cannot, perhaps, be jiroved to have been a typn al 
atoll, it can, however, “be shown that at one time it must have 
consisted of reefs and islands approximating very nearly to those 
seen on atolls wdiich are regarded as typical, and the cieterrama- 
tion of the nature of the foundation upon which those reefs 
and islands rested is, at least, a step in the right direction ” 
{Andrews). 

Flora and Fauna. — The flora consists of 129 species of angio- 
sperms, 1 Cycas, 22 ferns, and a few mosses, lichens, and fungi, 
17 of which are endemic, while a considerable number — not 
specifically distinct — form local varieties nearly all presenting 
Indo-Malayan affinities, as do the single Cycas, the ferns, and the 
cryptogams. As to its fauna, the island contains 319 species of 
animals — 54 only being vertebrates — 145 of w'hicli are endemic. 
A very remarkable distributional fact in regard to them, and one 
not yet fully explained, is that a large number show affinity with 
species in the Austro-Malayan rather than in the Indo-Malayan, 
their nearer, region. The ocean currents, the trade-winds blow- 
ing from the Australian mainland, and north-westerly storms from 
the Malayan islands, are no doubt responsible for the introduc- 
tion of many, but not all, of these Malayan and Australasian 
species. 

Climate . — The climate is healthy, the temperature varying 
from 75° to 84° F. The prevailing wdnd is the S.E. trade, -which 
blow^s the greater part of the year. The rainfall in the w'et 
season is heavy, but not excessive, and during the dry season 
the ground is refreshed with occasional showers and heavy dew^s. 
Malarial fever is not prevalent, and it is interesting to note that 
there are no swamps or standing w^aters on the island. 

See Andrews, 0. W. A Monograph of Christmas Island 
{Indian Ocean), London, 1900, to wLich the present writer 
has been greatly indebted. (h. 0. F.) 

Ch ronog'ra.phS- — In the article Gunnery {Ency. 
Brit. vol. xi.) descriptions were given of some chronographs 
adapted for the determination of the velocities of projec- 
tiles. Some additional forms of instruments both for this 
and for other purposes are here described. 

Gun Chronographs. — Probably the earliest forms of chronographs, 
not based on the ballistic pendulum method, are due to Colonel 
Grobert, 1804, and Colonel Dabooz, 1818, both officers of the French 
army. 

In the instrument by Grobert two large discs, attached to the 
same axle 13 ft. apart, were rapidly rotated; the shot pierced 
each disc, the angle between two holes giving the time 
of flight of the ball, when the angular velocity of the discs w^as 
known. In the instrument by Colonel Dabooz a cord passing 
over two light pulleys, one close to the gun, the other at a given 
distance from it, was stretched hy a w^eight at the gun end and by 
a heavy screen at the other end. Behind this screen there was 
a fixed screen. The shot cut the cord and liberated the screen, 
which was perforated during its fall.. The height of fall was 
measured by superposing the hole in the moving screen upon that 
in the fixed one. This gave the approximate time of flight of the 
shot over a given distance, and hence its velocity. 

In the early form of chronoscope invented by Wheatstone in 
1840 the period of time was measured by means of a species of 
clock, driven by a weight ; the dial pointer was started and 
stopped by the action of an electromagnet which moved a pawl 
engaging with a toothed wheel fixed on the axle to which the dial 
pointer was attached. The instrument applied to the determina- 
tion of the velocity of shot is described thus by Wheatstone : — ■ 

‘ ‘ A wooden ring embraced the mouth of the gun, and a wire 
connected the opposite sides of the ring. At a proper distance the 
target was erected, and so arranged that the least motion given to 
it would establish a permanent contact between two metal points. 
One of the extremities of the wire of the ch-xticmaTiet (before 
mentioned) was attached to one pole of a .1 '.a; ::(:■} ; to the 
other extremity of the electromagnet were attached two wires, one 
of which communicated with the contact piece of the target, and 
the other with one of the ends of the wire stretched across the 
mouth of the gun ; from the other extremity of the voltaic battery 
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t^vo mres were taken, one of wliicli came to the contact piece of 
tke taru^et, and tlie other to the opposite extremity of the wire 
across tlie mouth of the gun. Befoie the firing of the gun a con- 
tinuous circuit existed, including the gun wire ; wdien the target 
was struck the second chcuit was completed ; but during the 
passage of the T)rojectile both circuits were interrupted, and the 
duration of this interruption was indicated by the clironoscope. 

Professor Henry {Journal Fraiilclin Inst, 1886) employed a 
cylinder driven by clockwork, making ten revolutions per second. 
The surface was divided into 100 equal parts, each equal to y-gVir 
second. The time marks were made hy two galvanometer needles, 
when successive screens were broken by a shot. Henry also used 
an induction-coil spark to mark the cylinder, the primary of the 
coil being in circuit with a battery and screen. This form of 
cP voT'oc^rauh is in many respects similar to the instrument of 
Iv-.n-niMuio which was constructed by Bregiiet and has been 
sometimes attributed to him {L&s Convptcs Rendus, 1845). This 
chronograph consisted of a cylinder 1 m, in circumference and 
0-36 m. long, driven by clockwork, the rotation being regulated by 
a governor provided with wings. A small carriage geared to the 
wlieelwork traversed its length, carrying electromagnetic signals. 
The electric chronograph signal usually consists of a small arma- 
ture (furnished with a style which marks a moving surface) moving 
in front of an electromagnet, the armature being suddenly pulled 
off the poles of the electromagnet by a spring when the circuit is 
broken [Journal of JPhysiology, vol. ix. p. 408). The signals in 
Bregnet’s instrument were in a circuit, including the screens and 
batteries of a gun range. The measurement of time depended on 
the regularity of rotation of the cylinder, on which each mm. 
represented second. 

In the Havez chronograph (1848) the time period is found by 
means of a pendulum held at a large angle from the vertical by an 
electromagnet, which is in circuit with a screen on the gun range. 
When the shot cuts this screen, the circuit is broken and the 
pendulum liberated and set swinging. When the next screen on 
the range is broken by the shot, the position of the pendulum is 
recorded and the distance it has passed through measured on a 
divided arc. Prom this the time of traversing the space between 
the screens is deduced. By means of an instrument known as a 
disjunetor ( AVicy. Brit. vol. xi. p. 300) the instrumental time-loss 
or latency of the chronograph is determined. In Benton’s chrono- 
graph (1859) two pendniums are liberated, in the same manner as 
in the instrument of Havez, one on the cutting of the first screen, 
the other on the cutting of the second. The difference between 
the swings of the two pendulums gives the time period sought for. 
The disjunctor is also used in connexion with this instrument. 
In Vignotti’s chronograph (1857) again a pendulum is employed, 
furnished with a metal point, which moves close to paper impreg- 
nated with ferro- cyanide of potassium. The gun-range screens 
are included in the primary circuits of induction coils ; when these 
circuits are broken a spark from the pointer marks the paper. 
From these marks the time of 'traverse of the shot between the 
screens is determined. 

Colonel Sebert [Bxtraits d% Memorial de VArtilUru da. la Marine) 
devised a chronograph to indicate graphically the motion of recoil 
of a cannon when fired. A pillar fixed to the ground at the side 
of the gun-carriage supported a tuning-fork, the vibration of 
which was maintained electrically. The fork was provided with 
a tracing point attached to one of the prongs, and so adjusted that 
it drew its path on a polished sheet of smoke -blackened metal 
attached to the gun-carriage, which traversed past the tracing 
point, when the gun ran back. The fork used made 500 com- 
plete vibrations per second. A central line was drawn through 
the curved path of the tracing point, and every entire vibration 
cut the straight line twice, the interval between each intersection 
equalling -x-qV^ second. The diagram so produced gave the total 
time of the accelerated motion of recoil of the gun, the maximum 
velocity of recoil, and the rate of acceleration of recoil from the 
beginning to^ the end of the motion. By means of an instrument 
furnished with a microscope and micrometers, the length and 
amplitude, and the angle at which the curved line cut the central 
line, were measured. At each intersection (according to the in- 
ventor) the velocity could be deduced. The motion at any inter- 
section being compounded of the greatest velocity of the fork, 
while passing through the midpoint of the vibration and the 
velocity of recoil, the tangent made by the curve with the straight 
line represents the ratio of the velocity of the fork to the velocity 
of recoil. If a be the amplitude of vibration, considered constant, 
n} the velocity of the fork at the midpoint of its path, r tlie 
velocity of recoil, a the angle made by the tangent to the curve 
with the straight line at the point of intersection, and t the line 
of a complete vibration ; then, 
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In Colonel mtkin’s chronograph (“Chronographs and their 
Apphcation to Gun Ballistics,’^ Broa. Roy^ Inst, 1896) a metal 


GRAPHS 

drum, divided on its edge so that when a vernier is used a minute 
of angle may be read, is rotated rapidly by a motor at a practically 
unifoim speed. The points of a r ■ ’ -h pins, screwed 

into a frame of ebonite, can bo ■ ‘ i kicli ol the 

surface of the drum. Each pin is a part of the secondary circuit 
of an induction coil, the space between the j)ins and the dinm 
forming spark gaps. The drum is rubbed over with a weak solution 
of paraffin wax in benzol, winch causes the markings produced by 
the sparks to be well defined. The records aic read by means of 
a fine hair stretched along the drum and just clear of it, the dots 
being located under the hair by means of a lens. The vcdocity ot 
rotation is found by obtaining spark marks, duo to the primary 
circuits of two induction coils being successively brokcii by a 
weight falling and knocking over two light levers. The distanco 
between the levers is about ZJ7 inch, and tlic rime of fall between 
the levers is 0*018948 sec. In practice two dro}) weights are used, 
to avoid the chance of an experiment being wasted. This chrono- 
graph has been used for finding the velocity of projceliles alter 
leaving the gun, and also for finding the rate at whieli a sliot 
traverses the bore. For the latter purpose the shot suec'cssively 
cuts insulated wires fixed in pings screwed into the gun at known 
intervals; each wire forms a part of the jirnnary of an induelion 
coil, and as each is cut a dot is made on the rotating drum by the 
induced spark, 

Jervis-Smith’sir.uie' ‘.■’lu 1 u.i-..:, • i-< .1 '1 ■ ’i.< 

of time varying fr . ■. > i ■ ii 

part of a second [Froc. Roy, Sue. vol. xlv. p. 
from Pat. 1894. The Tram Chronoynrph, liy I . .1. ^ i- ^u iri , 

F P.S.). It consists of a metal girder having a T-sliapetl cud. 'i'iiiH 
carries two X)arallel steel rails, the crlg(‘S of wliich lie in 1 li(‘, same 
vertical plane. The girder is supportt-d at its end, and at the 
extremities of the T-]uecc, on the V-groovc, tnliodral bole, and 
plane system. A carriage or tram furiiislicd with lliriM^ groovi‘d 
wheels rims on the rails, and a slightly -siuokc.d glass ]ilato i.s 
attached to its vertical side. The tram in the original inslrumeni 
was propelled by a falling weight, hut in an improved form oiio 
or more spiral s23riiigs arc oupiloycul. All time iraci's arc mado 
immediately after the propelling force has cea.sed to act. The 
tram is brought to rest by a gradually apjiliisl brake, mmsihiing 
of two crossed leather bands strotchod by t\so spriu""' ; a ju.iirc. 
tion from the tram runs between the bands, anil 1 iiu'-- i| h. n-d, 
with but little lateral 2 >rossurc. "When, for (•l■ll,l’lU )i!,\ > u.b.; um I 
experiments, a low velocity of ti'avi'rse is rfMimi'cd, a heavy fly™ 
wheel is mounted on the tram and goaietl to ii.s wheels, A pillar 
also mounted on the hole, groove and plane method, is plaeetl 
vcrticallyin front of the glass, to oapy tlie deei roimiguetie .sigualH, 
which can be brought into contact with the ghuss hy nn'anH of a 
tangent-screw. A standard fork by Koenig fixed io a. pillar also 
makes a trace on the glass, being aulomalieally thrown into 
vibration. Tuning-forks may be calibrated by obtaining iw<» 
signal markings on the plate, controlh-d liy a .staiulard dock of 
known rate. Two motions of a slide on tlm pillar, vi'/;., of rotation 
and translation, allow a number of ohstu’vtdious io htt made. Tim 
traces are counted out on a slo^iing glass (hsk, and tin*- lime of 
flight of a ^nojectilo between two or more soretuiH js found. AVlnm 
very close readings are rcipiircd, they are maid by means of a 
traversing micrometer microscope. If lint instrument is nsed for 
gun work, the tram is driven at full sjieed ; whim tlu' disluneo 
between the screens is known, and also the tiim* of llight, tlm 
midpoint velocity is found by ajiplying Ibwh forth h formnhu 
■When the velocity of shot from a shot-gun has to he found, a thin 
wire stretched across the mimic takes the plae(‘ of the fu.-.t en, 
and a thin sheet of metal or cardboard carrying an ft-n- 

tact, or a Braidy coherer, takes the of the second mwm. 
The electric firing circuit is orovided with a safety key attaehed 
by a cord to the man who loads the gun and ]irepnreH tlm eleelrin 
fuse, thus preventing him from :rf'ttuig into iho Ijih' of tire wlnm 
the gun is fired by the rbromn'';:]-!.. [Fat Rreoni, 1897.) The 
tram, when the instrument is adjusted, has a practically eoimtant 
velocity of traverse. 

The polarizing jihoto-chronograph, designed and used by Dr A. 
Cushing Crehore and Dr G. Owen Stpiier at the United Slatcfi 
Artillery School {Journal Unit'd Slates JHlikrii 1895, vol vi. 
p. 271), depends for its indications upon thrs rotation of a hmmi of 
light by a magnetic field, produced by a solenoidal currimt, which 
IS opened and closed by the passage of the jirojectilc. The genend 
arrangement is as follows A beam of light from an eleetrie lamp 
traverses a lens, then a Nicol prism, next a gla.s.s cvruidcr fnndwliod 
with plane glass ends and coiled with iusulaliV. vrir-, then im 
analyser and two lenses, finally impinging on a photogmphio idato 
to which rotation is given by an eloctn’c motor, the }<h«i« of 
rotation being perpendicular to the direction of the Imim of light. 
Ine same plate also records the shadow of a luerccd projection 
attached to a timing -fork, light from the electric kirip‘ laniig 
diverted by a mirror for this ]'mr])0se. The aolenoid UHCfl to pro- 
duce a magnetic field across the glass cylinder, which is fillwl with 
carbon bisulphide, la in circuit with a dynamo, roeiutaiiccH, and 
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the screens on the gun range. It is a ^veil-known plienomenon in j 
physics that ivlien, with the above - mentioned eombination of 
Xicol prism and analyser, the light is slint off by 
' analyser, it is instantly restored when the carbon 

bisulphide is placed in a magnetic field. This plienomenon is 
ntilized in this instrument. The projectile, by cutting the wire 
screens, causes the magnetic field to cease and light to pass. B}’’ 
means of an automatic switch the projectile, after cutting a 
screen, restores the electric circuit, so that successive records are 
registered. After a record has been made it is read by means of a 
micrometer microscope, the angle moved through by the photo- 
grajilhc disc isj hmnd, and hence the time period between two 
events. In the photo -chrono:rraph described in Uniersucfmngcn 
uher die VihratLOn. d s 6- ur'-f-ys, by C. Cranz and K. Pu Koch, 
jMunclien, 1899, also note on the same, Katuie, vol. Ixi. p. 58, 
a sensitive plate moving in a straight line receives the record of 
the movement of the barrels of firearms when discharged. It was 
mainly used to determine the ‘‘angle of error of de^jarture ” in 
ballistics. 

Astronomical Chronographs . — The astronomical chronograph is 
an instrument whereby an observer is enabled to register the time 
of transit of a star on a sheet of paper attached to a revolving 
cylinder. A rnetal cylinder covered with a sheet of paper is 
rotated by clockwork controlled by a conical pendulum, or by a 
centrifugal clock governor such as is used for driving a telescope. 
By means of a screw- longer than the cylinder, mounted parallel 
with the axis of the cylinder and rotated by tbe clockw-ork, a 
carriage is made to traverse close to the paper. In some instru- 
ments this carriage is furnished with a metal point, and in others 
•with a stylographic ink pen. The point or pen is made to touch 
the paper by an electromagnet the electric current of W'hicli is 
closed by the observer at the transit instrument, and a mark is 
recorded on the revolving cylinder. The movement of the same 
point or pen is also controlled by a standard clock, so that at the 
end of each second a mark is made. The cylinder makes one 
revolution per minute, and the minute is indicated by the omission 
of the mark. In Dent’s form {Nature, vol. xxiii. p. 59) continuous 
observations can bo recorded for 6| hours. The conical pendulum 
used to govern the rotation of the cylinder w-as the invention of 
Sir G. B. Airy. The low-er end is geared to a metal plate 
•which s-^-eeps through an annular trough filled -with glycerine and 
water. "When the path of the pendulum exceeds a certain 
diameter it causes the plate to enter the liquid more deeply, its 
motion being thereby checked ; also, wdien the pendulum moves in 
a smaller circle, the jilate is lifted out of the liquid and the 
resistance is diminished in the same proportion as the force. The 
compensatory action is considerable ; doubling the driving power 
produces no perceptible difierence in the time. To prevent the 
injury of the conical pendulum and the -wheel w-ork by any sudden 
check of the cylinder, a ratch-wheel connexion is placed betwreen 
the cylinder and the train of wheel -work ; this enables the 
pendulum to run on until it gradually conies to rest. The pen- 
dulum, which weighs about 18 lb, is compensated, and makes 
one revolution in two seconds ; it is suspended from a bracket by 
means of two flexible steel sj)rings placed at right angles to one 
another. 

In the astronomical chronograph designed by Sir Howard Grubb, 
T.R.S. [Proc. Inst, Mech. JEng., July 1888), the recording cylinders 
— two in number — are driven by a weight acting on a train of 
wheel work controlled by an astronomical telescope governor. 
The peculiar feature of this instrument is that the axle is geared to 
a shaft which communicates motion to the cylinders through a 
< mechanism wdiereby the speed of rotation is constantly corrected 
by a standard clock. Should the rotation fall below the correct 
speed, it is automatically accelerated, and if its speed of rotation, 
rises above the correct one, it is retarded. The accelerator and 
retarder are thrown into action by electromagnets, controlled by a 
“detector” mounted on the same shaft. The rather complicated 
mechanism employed to etfect the correction is described and fully 
illustrated in the -reference given. The cylinders are covered with 
paper, but all tlie markings are made w-ith a stylographic pen. The 
marks indicating seconds are dots, but those made by the observer 
are short lines. 'When an observation is about to be made, tbe 
observer first notes the hour and rqiiinte, and, by pressing a contact 
key attached to a flexible cord at the transit instrument, marks 
the paper with a letter in Morse telegraph characters, indicating 
the hour and miimte ; he then waits till a micrometer 'wire cuts a 
star and at the instant closes the circuit, so that the second and 
fraction of a second are registered on the chronograph paper. When 
a set of observations have been taken, the paper is removed from 
the cylinder, and the time results are obtained by applying a 
suitably divided rule to tbe marked paper, fractions of a second 
being estimated by applying a piece of glass ruled with eleven 
straight lines converging to a point. The ends of these lines on 
[;he base of the triangle so formed are equidistant on one edge of 
ihe glass, so that when the first and last lines are so placed as to 
Coincide with the beginning and end of the markings of a second, 
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j that second is divided into ten equal parts. The base of the 
triangle is always kept parallel with the line of dots. Tlie pa])ers, 
after they have been examined and the results registered, are kept 
for reference. 

The observatory of "Wasliburn, University of 'Wisconsin, is 
furnislied with a chroiiognaph of the same type as that of Dent 
{Annals Harvard. Colh Ubs. vol. i. pt, ii. p. 34), but in tliis 
instrument the rotation of the cylinder is controlled by a double 
conical pendulum go%-ernor of peculiar construction. When the 
balls fly out beyond a certain point, one of them engages with a 
hook attached to a brass cylinder wdiicli embraces tbe veitical axle 
loosely. 'When this mass is pulled aside the work done on it 
diminishes the speed of the governor. The pendulum ball usually 
strikes the hook from 60 to 70 times per minute. Governors on 
this principle xvere adopted by Alvan Clark for driving heliostats 
m the United States Transit of Venus Expedition, 1874. 

Acoustic Chronographs . — A chronograph was devised by Regnault 
{Acad, des Be., 1868) to determine the velocity of sound projja- 
gated through a great length of pipe. A band of paper 27 mm. 
wide was continuously unrolled from a bobbin by means of an 
electromagnetic engine In its passage over a pulley it passed 
over a smoky lamj) flame, -udiicli covered it with a thin deposit of 
carbon. It next passed over a cylinder in contact 'udth the style 
of a tuning-fork kept in vibration by electromagnets placed on 
either side of its jmongs, the current being interrupted by the 
fork ; it was also in contact ■with an electric signal controlled by 
a standard clock. Also an electromagnetic signal marked the 
beginning and end of a time period. Thus three markings were 
registered on the band, viz., the time of the pendulum, the 
vibrations of the fork, and the marking of the signal due to the 
opening and closing of the current by electrical contacts attached 
to diaijhragms on wdiich the sound -wave acted. The contacts 
consisted of minute hammers resting on metal points fixed to the 
centre of diaphragms -which closed the end of the experimental 
X-)ipes. The signal marked the instant at which a sound w-ave 
impinged on a diaphragm. The markings on the paper band gave 
the period of time between two events, and tbe number of vibra- 
tions of the tuning-fork per second w-ere estimated by means of 
markings due to tbe clock. The sound -wave xvas usually origin- 
ated by firing a pistol into tbe pipe furnished -with diaphragms and 
contact pieces. 

In the chronographic use of the Morse telegraph instrument 
(Stewart and Gee, Elementary Practical Phys. p. 234) a circuit 
IS arranged which includes a seconds pendulum furnished with a 
fine platinum wire below the bob, which sweeps through a small 
mass of mercury forming a part of the circuit. There is a Morse 
key for closing the circuit. A fast-running Morse instrument and 
a battery are placed across this circuit as a shunt. A succession 
of dots is made on tbe paper ribbon by the circuit being closed by 
the pendulum, and tbe space betw-een each adjacent dot indicates 
a period of one second’s duration. Also, •when the key is depressed, 
a mark is made on the paper. To measure a period of time, the 
key is depressed at the beginning and end of the period, causing 
two dots to be made on the ribbon ; the interval between these, 
when measured by the intervals due to the pendulum, gives the 
length of the period in seconds, and also in fractions of a second, 
w-hen the seconds’ interval is subdivided into convenient equal 
parts. This apparatus has been used in determination of tbe 
velocity of sound. In the break circuit arrangement of pendulum 
key and Morse instrument the markings appear as breaks in a line 
which would otherwise be continuous. This combination w-as em- 
ployed by Professors Ayrton and Perry in their determination of 
the acceleration of gravity at Tokio, 1877-78 {Proc. Phys. Soc. 
London, vol, iii. p. 268). 

In the tuning-fork electro-chronograph attributed to Hipp a 
metal cylinder covered with smoked glazed paper is rotated 
uniformly by clockwork, a tuning-fork armed with a metallic 
style being so adjusted that it makes a clear fine line on the 
smoked paper. The tuning-fork is placed in the secondary 
circuit of an induction coil, so that when the primary circuit is 
hi'oken an induced spark removes a speck of black from tlie paper 
and leaves a mark. The time period is deduced by counting -fche 
number of vibrations and fractions of vibration of the tuning-fork 
as recorded by a sinuous line on the cylinder. In later forms of 
this instrument the cylinder advances as it rotates, and a spiral 
line is traced. To obtain good results tbe spark must be very 
small, for xvhen large it often leaps laterally from the end of the 
style, and does not give the true position of the style when the 
circuit is broken. The same arrangement of tuning-fork and 
revolving cylinder, with the addition of a standard clock, has 
been used by Mayer {Trans. National Academy of Bciences U.S.A. 
vol. iii.) and others for calibrating tuning-forks, and comparing 
their vibrations directly with the beats of the pendulum of a 
standard clock the rate of which is known. The pendulum 
makes and breaks the primary circuit by carrying a small platinum 
wire through a small mercury meniscus. Better and apparently 
certain contacts can be obtained from platinum contact-pieces, 
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■brought together above the pendulum by means of a toothed 
v'heel on the scape-wheel arbor. Sparking at the contact 
is greatly reduced by placing a couple of lead plates in dilute 
sulphuric acid as a shunt across the battery circuit. 

For physiological purposes.— YicY' s, pendulum myograph or muscle- 
trace recorder is described in Vierteljahrschr. der Naturf or sch, Ges. 
ill Zurich, 1862, s. SOT, and in Text-hook of Physiology, M. Foster, 
pp. 42, 45. It was used to obtain a record of the contraction oi 
a muscle when stimulated. In many respects the instrument is 
similar to the electro -ballistic chronograph of Navez. _ A long 
pendulum, consisting of a braced metal frame, carries at its lower 
end a sheet of smoked glass. The pendulum swings about an 
axis supported by a wall bracket. Previous to an experiment, 
the pendulum is held on one side of its lowest position by a spring 
catch ; when this is depressed it is free to swing. At the 
its swing it engages with another spring catch. In front of 
moving glass plate a tuning-fork is fixed, also a lever actuated by 
the muscle to be electrically stimulated. When the pendulum 
swings through its arc, it knocks over the contact key in the 
primary circuit of an induction coil, the secondary of which is in 
connexion w'ith the muscle. The smoked plate receives the traces 
of the style of the tuning-fork and of the lever attached to the 
muscle, and also the trace of an electiomagnetic signal which 
marks the instant at w^hich the primary circuit is broken. After 
the traces are made, they are ruled through with radial lines, 
cutting the three traces, and the time intervals between different 
parts of the muscle curve are measured in terms of the period of 
vibration of the tuning-fork, as in other chronographs m which 
the tuning-fork is employed. 

In the spring myograph of Du Bois Reymond (Munk’s Physiologic 
der Mcnschen, p. 398) a smoked glass plate attached to a metal rod 
is shot by a spiral spring along two guides with a velocity which 
is not uniform. The traces of a style moved by the muscle under 
examination, and of a tuning-fork, are recorded on the glass plate, 
the shooter during its traverse knocking over one or more electric 
keys, w’hich break the primary circuit of an induction coil, the 
induced current stimulating the muscle. 

In the photo-electric chronograph devised by Mr Gr. J. Burch 
{Journal of Physiology, vol. xviii. p. 125 j Electrician, vol. xxxvii. 
p. 436) the rapid movements of the column of mercury in a 
capillary electrometer used in physiological research are recorded 
on a sensitive plate moving at a uniform angular velocity. The 
trace of the vibrating prongs of a tuning-fork of known period is 
also recorded on the plate, the light used being that of the electric 
arc. The images of the meniscus of the mercury column and of 
the moving fork are focussed on the plate by a lens. Excellent 
results have been obtained with this instrument. 

An important development of a branch of chronography is due 
to Marey {Comptes Rendus, 7 Aoilt 1882, and Le Mouvement, par 
E. S, Marey, Paris, 1894), who employed a photographic plate for 
receiving successive pictures of moving objects, at definite times, 
when investigating tbe movements of animals, birds, fishes, 

, insects, and also microscopic objects such as vorticellse. The 
instrument in one of its forms consisted of a camera and lens. 
In front of the sensitive plate and close to it a disc, pierced with 
radial slits, revolved at a given angular velocity, and each time a 
slit passed by the plate was exposed. But since, in the time of 
passage of the space between the slits, the object had moved by a 
certain amount across the field of view, a fresh impression was 
produced at each exposure. The object, well illuminated by sun- 
light, moved in front of a black background. Since the angular 
velocity of tbe disc was known, and the number of slits, the time 
between the successive positions of the object was also known. 

Marey (La Methods grap^higue, pp. 133, 142, 456), by means of 
pneumatic signals and a rotating cylinder covered with smoked 
glazed paper, measured the time of the movements of the limbs of 
animals. The instrument consists of a recording cylinder rotated 
at a uniform angular velocity by clockwork controlled by a fan 
governor, and pneumatic signal, constructed thus. One end of 
a closed shallow cylinder, about 4 cm. dia., is furnished with a 
stretched rubber membrane. A light lever, moving about an axis 
near the edge of the cylinder, is attached to the centre of the 
membrane by a short rod, its free end moving as the membrane 
is distended. The cylinder is connected by a flexible tube with 
a similar cylinder and membrane, but without a lever, which is 
attached to that part of the body of the animal the movement of 
which 13 under investigation. The system is full of air, so that 
when the membrane attached to the animal is compressed, the 
membrane which moves the lever is distended and the lever 
moved. Its end, which carries a scribing point, marks the 
smoked paper on the rotating cylinder. The pneumatic signal is 
called by Marey “ tambour a levier.” 

Refeeences to Gheonograthic iSIethods— ( i.) Chronographs 
^ used in Physiology:— Helmholtz. Verhandlungen derphysikamh- 
medidnischen Gesellschaft in JFurtzhurg. E. 1872 Bd. H S 
147.— Harless. *‘Das Atwood’sche Myographion,” Ahhandlungen 
der k. Rayerischen Akademie der Wissenscha/ten. 11. Cl. Bd. IX. 


AMh. 11, Mtinclien, 1862, S. sei.-Fall-Myograipliion aufgostcllt 
in der Wiener Weltansstellnng in der AMhetog iur Unter- 

richtswesen von Ungavn, Budapest, 18/ 3. ■- • 

nliion mit vibratorisclier Bewegung,’ Ariatcn [ans dem Ault: r 
%siol. Instit. 1868, S. 108.— BiiiiOKE. SiAimpior. t J!' laur 
Amd. LXXV. 3. Abtln, Sep. Abdr. 1877.-p'Lry;;Q> ; ■ . Myogra- 

nbion oline Bewegung,” Untcrsucliungcn uher dto Ihynw/oijir. tij 
Mcctrotonas. S. 106, Berlin, ISSS.-Botjillet. Lump. Aaid. 
xix. p. 1384. 1844.— Ludwig. “ Kynograpliiou. — 1 I'Tuiioiiku. 
“Cylinder governed by conical pendulum,” her Mensdirn,^ 

Munk.— Y oung, Thos. “Early form pf cv'ii--. ’■ ■ _ 

Life in Motion, MGvendrick, p. 55. (ii.) Cluoucgrap.m ii:uv m 

gun work and for other purposes: — S aline. Phil. Mag. 18G). 
— Schultz. Moisson, ed. Tariera. Paris.-- P aul ia Coini. La 
Rone Phonigue. Copenhagen^ Collecieu pn|)cis 

on chronographs, Fafn v, ol. xlvii. p. 250.^ Bovs, InilndH 
photographed in flight,” B. A. meeting, Ediiiburgu, 1892 .i ‘’‘~ 
ported in Nature, vol. xlvii. p. 415 . — Pneumatic 1 uini C/O., 
Paris. “Chronograph,” Nature, vol. viii. p. 106-^ Iulsteu. 
Nature, vol. xiii. p. 139 . — Holpln. ^ Nature, vol. xxvi. p. ^'88.™ 
D’Arsonval. La LumiLra Elcctrlque. ^ 188/. — 1 

Photo-Retardograpb,” U. 8- Artillery, yo\. vii. p. ^9^^- 

Deprez. “ Accelerogra])ho,” Z '■’ ■ .Marey, p.lTL 

Paris, 1S78.--Siemens (Werner). “Electric s^iark ehrouogniph,’” 

.t 7.._ A... an i ,Q.ir: /jl,i j 


Annalen der Phys., Poggendorlf, G6. 1845. 


Chronological TatoBe.— The following 
of the leading events in every country in the world Ikeh 
been prepared in continuation of the talde piihlisIuMl in 
the ninth edition of this work, which 1 ir ought down tln^^ 
record to the close of 1875. It must alway.s lie dilli- 
cult to clotcrmino what events should or should not appear 
in such a chronicle, but in this brief alistraet tln^, aim 1ms 
been to include rather than to excludt'-, wit.li a view to 
making the table a really useful aidodniumre : — 

1876. Chapter of Knights of tlio Star of India lield liy the 

Prince of Wales in Calcutta, January 1. Death of Eraneis J)(*iLk, 
January 28. Administrativo roforiu Note presented to Turkey by 
the Great Powers, January 31. Perak River insurgeut.s defeated 
by the British, February 4. Prince Bisuiarek’s rejily to th(‘ eharge 
of warlike designs, Fcl/ruary 10. Purchaso of wSiuiX CJanul slmres 
voted by the House of Cominon.s, February 21. Dfin (!arlos reiire.s 
from Spain, February 27. Incoriioration of Khokand in the 
Russian Empire, March 13. Royal Titles Bill pas.sed by tlu‘ House, 
of Commons, March 23. Pliiladclpliia Ccutennial Exhibition 
opened, May 10. British fleet arrives in Besika Hay, May 2fl>. 
Turkish massacres in Br.\:L''r:.'i, May. Deposition of Sultan 
Abdul Aziz, May 30. J t-’, i.i b'ay opened in Oliina, Juno 3. 
Death of Lord Sandhurst, Juno 23 (born, 1819). Slaugliter <»r 
United States troops by Sioux Indians, Juno 25. Death of Miss 
Harriet Martineau, Juno 27 (born, 1802), Sorvia and 'Montenegro 
declare war against Turkey, July 2. Hr Disraeli creatiul Karl' of 
Beaconsfield, August 16. Deposition of Sultan Murad V., August 
31. Sir T. Wado’s treaty with China ratified, Septemher 17. 
General Tchernaieff proclaims Prince Milan King of Servia, 
September 20. Mr Goschen’s financial mission to Egypt, October 
14. Spanish army under General Martinez Campos sent to Cuba 
to suppress the insurrection, October 15, Capture of Aloxinatz by 
the Turks : Russian demand for an armistice between Turkey and 
Servia, October 31. Speech by Lord Beaconsfield on the TurkiBh 
question, November 9. Porfirio Diaz, having defeatfid the Govern- 
ment troops, becomes Provisional President of M'exic.o, Nuvombor 
20. Death of the Duke of Saldanha, November 21 (horn about 
1790). Mr Hayes elected President of the United States, 
December 6. Meeting in Constantinople^ of the Plenary Con- 
ference on Turkish affairs, December 24. ” I 

1877. Queen Ahetoria proclaimed Empress of* India at Delhi, 
January 1. Turkish issue of £7,000,000 paper money, January 5. 
National Defence Society formed in Athens, January 7. German 
general election ; majority for National Liberal party, January 10. 
Continued famine in India announced, January 12. The Porto 
declines the administrativo reform proposals of the Powers, January 
20. Anti-clerical Bill passed by the Italian Chamber of Deputies, 
January 24. Banishment of Midhat Pasha, Grand Vizier of 
Turkey, February 5. Death of Sir W. Fergusson, February 10 
(born, 1503). Col. Gordon appointed Governor of the Sudan, 
February 12. Death of Gen. Changarnier, February 14 (born, 
1793). Gen. Porfirio Diaz elected President of Mexico, Februaiy 
18. Defeat of Japanese rebels near Kagosima, February 23. Death 
of Sir Jung Bahadur of Nepal, February 25. Peace treaty between 
Turkey -and Servia, March 1. Papal allocution on restriction oi 
liberty, March 12. Protocol signed by the Great Powcr.s regarding 
the Eastern question, March 31. Arrival of Sir Bartl© Frere at 
Cape Town as High Commissioner, March 31. Annexation c 
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the Transvaal to the British Empire, April 12. Russia de- 
c ares war against Turkey, April 24. British reply to Prince 
Gortchakoff s _ circular, May 1. Defeat of Mr Gladstone’s 
motion censuring the Eastern policy ol the Government May 14 
Resignation of the French Ministry as the result of a reproof 
by Marshal MacMahoii, May 16. Kiimania proclaimed inde- 
pendent, May 21. Death of Marshal Cabrera, May 24 (born 
1810). Death of Mr J. L. Motley, May 29 (born, 1814). Bom- 
bardment ol Kars by the Russians, June 1. Death of Lord 
Justice Mellish, June 15 (born, 1814). Russians cross the Danube, 
June 24. Dissolution of the French Chamber of Deputies by 
Marshal MacMahon, J une 25. Russian loan of 200, 000, 000 rouble^ 
June 26. British fleet returns to Besika Bay, July 5. Death of 
Yakub Beg of Kashgar, July 11. Turkish massacre at Yeni Saghra, 
July 15. Russian assault on Plevna repulsed, July 30. Rumanian 
army crosses the Danube, August 9. Insurrection in Crete, Augustl?. 
Russian defeat at Kizil Tepe by Mukhtar Pasha, August 25. ^ Death 
of Brigham l^oiing, August 29 (born, 1800). Death of Thiers 
September 3 (born, 1797). Prosecution of Gambetta, September 
11. Death of Admiral Canaris, September 14 (born, 1787). Turkish 
defeat iu the Sliipka Pass by General Gourko, September 17. 
Rout of the Turkish army under Mukhtar Pasha at Aladja Dac^li 
by the Russians, October 15. Resignation of the Due Decazes, 
October 30. Death of Field-Marshal von AYrangel, Kovember 1 
(born, 1784). Kars stormed by the Russians, November 18. 
Marshal MacMahoii’s ‘‘Cabinet of Business,” November 23. 
Catiadian flsh cries award, November 24. Bill abolishing capital 
punishment passed by the Italian Chamber of Deputies, November 
28. Fall of Plevna, December 10. Turkish appeal to the Powers 
to mediate, December 12. Servian declaration of independence 
and war against Turkey, December 13. State visit of Queen 
Victoria to Lord Beaconsfield at Hughenden, December 15. Pass- 
age of the Balkans by General Gourko, December 29. 

1878. Native rising in the Transvaal, January 1. Death of 
General la Marmora, January 5 (born, 1804). Death of King 
Victor Emmanuel, January 9 (born, 1820). Surrender of Vesoul 
Pasha’s army to the Russians in the Sliipka Pass, January 9. 
Russian occupation of Adrian ople, January 20. Arrival of Cleo- 
patra’s Needle in the Thames, January 21. Marriage of King 
Alfonso XIL, January 23. British fleet at the Dardanelles ; resig- 
nation of Lord Carnarvon, January 25. Great famine in China 
reported, January 26. Commission of inquiry into Egyptian 
finances ordered, January 29. Armistice between Russia and 
Turkey, January 31. Greek troops ordered to occupy Thessaly, 
Epirus, and Macedonia, February 1. Death of George Cruik- 
shaiik, February 1 (born, 1791). Vote of £6,000,000 by the House 
of Commons to strengthen the army and navy, February 7. Death 
of Pope Pius IX., Feliruary 7 (born, 1792). Occupation of Erzerum 
by the Russians, February 13. Passage of the Dardanelles by 
British fleet, February 13. Mr Bland’s Silver Bill passed by the 
U.S. Senate, February 16. Election of Pope Leo XIII., February 
20. Peace between Turkey and Servia, March 2. Treaty of San 
Stefano, March 3. Bill for the abolition of capital punishment 
defeated in the House of Commons, March 13. Indian Vernacular 
Press Act passed, March 14. Loss of the ^urydke, March 24. 
Death of Sir Gilbert Scott, March 27 (born, 1814). Resignation 
of Lord Derby, March 28. Circular to the Powep by Lord 
Salisbury regarding the treaty of San Stefano ; British reserves 
called out, Ap^il 1. Murder of Lord Leitrim, April 2. Indian 
troops ordere(i to Malta, April 17. Opening of the Paris Exhibi- 
tion, May 1. Attempted assassination of the German Emperor by 
Hoflel, May 11. Death of Earl Russell, May 28 (born, 1792). 
Foundering of the German ironclad Grosser Kurfurst^ May 31. 
Attempt on the life of the German Emperor by Dr Nobiling, June 
2. Anglo-Turkish Convention signed ; Cyprus to be occupied by 
Groat Britain, June 4. Death of King George of Hanover, June 
12 (born, 1819). Opening of the Berlin Congress, June 13. Death 
of Charles Mathews, actor, June 24 (born, 1803). Death of Queen 
Mercedes of Spain, June 26 (born, 1860). F6te de la Republique 
in France, June 30. Berlin Treaty signed, July 13. Cyprus 
annexed to the British Empire, July 14. Return of Lord Beacons- 
field from the Berlin Congress— ‘‘peace with honour, July 16. 
Russian mission at Kabul, July 22. Austrian _ occuparion of 
Bosnia and Herzegovina, August. Nihilist trmls at Odessa, 
August 51 Orange riots at Ottawa, August 12, Death of Queen 
Oh-ktina of Spain, August 21 (born, 1806). Earthquakes in 
Holland, Belgium, and Germany, August 27. Reforms promised 
by the Khedive of Egypt, August 30. Princess Alice disaster, 
about 700 -lives lost, September 3. Abercarne colliery explosion, 
September 11. Cleopatra’s Needle erected on the Thames Em- 
bank^it, September 12. British mission to Afghanistan stopped 
frontier, September 22. City of Glasgow Bank failure, 
1. Death of Lord Chelmsford, October 5 (born, 1794). 
Maronis of Lome appointed Governor- General of Canada, October 
14 "German Anti-Socialist Bill passed, October 19. Attempt on 
thMife of King Alfonso XIL, October 25. Britisli ultimatum to 
Afghanistan, November 1. Death of Samuel Phelps, actor, Nov- 
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ember 6 (born, 1806). Attempted assassination of King Humbert, 
November 17. Halifax award paid bv America, November 21. 
War with Afghanistan announced; capture of Ali Mesjid by the 
British, November 22. Rumania occupies the Dobrudja, November 
26. Peiwar Pass crossed by General Roberts, December 1. Flight 
of the Ameer Shere Ali, December 13. Death of Princess Alice, 
Grand Duchess of Hesse, December 14 (born, 1843). British 
occupation of Jalalabad, December 20. Bulgarian Assembly of 
Notables elected, December 31. Invention of the microphone and 
phonograph. 

1879. Resumption of specie payments in America, January 2. 
Marriage of King William III. of Holland to Princess Emma of 
Waldeck, January 7. General Roberts enters Kandahar, January 
8. Death of Marshal Espartero, January 8 (horn, 1791). British 
advance into Zululand, January 19. Battle of Isandlwhana ; 
defence of Rorke’s Drift, January 22. Resignation of Marshal 
MacMahon, January 30. Russo-Turkish treaty of peace signed, 
February 8. Death of General Peel, February 13 (born, 1799). 
Numerous assassinations ordered by the King of Burma, February 
16. Death of Field-Marshal Count von Rood, February 23 (born, 
1803). Rejection of the “Muzzling Bill” by the German Reich- 
stag, March 7. Marriage of the Duke of Connaught, March 13. 
Russian evacuation of Adrianople, March 20. Zulu defeat at 
Ginghilova, April 2. Chile declares war against Peru, April 5. 
Dismissal of European advisers by the Khedive, April 7. Attempted 
assassination of the Tsar, April 14. Prince Alexander of Battenberg 
elected Prince of Bulgaria, April 29. Anglo-German treaty for 
suppression of the Airiean slave trade, April 30. Russian ukase 
against Nihilism, May 8. Naval engagement between Chilians 
and Peruvians off Iquique, May 21. American Silver Bill passed, 
May 24. Anglo-Afghan treaty of Gandamak, May 26. Sir G. 
Wolseley appointed High Commissioner for Natal and the Trans- 
vaal, May 26. Prince Louis Napoleon killed by Zulus, June 1 
(born, 1856). Death of the Prince of Orange, June 11 (born, 1840). 
Deposition of Ismail Pasha ; Tewfik appointed Khedive, June 26. 
Death of Lord Lawrence, June 27 (born, 1811). Battle of Ulundi, 
July 4. Protective Tariff Bill passed by the German Reichstag, 
July 13. Bombardment of Jquique by the Chilians, July 16. 
Death of Mr Fechter, actor, August 5 (born, 1823). Resignation 
of Count Andrassy, August 14. European controllers appointed 
for Egypt, August 25. Death of General Lazareff, commanding 
the Russian expedition in Central Asia, August 25. Capture of 
Cetywayo, August 28. Massacre of Sir L. Cavagnari, suite, and 
escort at Kabul, September 3. New insurrection in Cuba, Septem- 
ber 14. International Exhibition opened at Sydney, N.S.W., 
September 17. British rnpture with Burma, October 7. General 
Roberts enters Kabul, October 12. Abdication of Yakub Khan, 
Ameer of Afghanistan, October 21. First Legislative Assembly of 
Bulgaria opened, October 30. Chilian victory at Pisagua, Novem- 
ber 2. Administrative reforms in Asiatic Turkey ordered by the 
Sultan, November 20. Death of Mr J. T. Delane, editor of The 
Times, November. 22 (born, 1817). Capture of Moirosi’s Mountain, 
Zululand, by the British, November 24. Mr Gladstone’s Mid- 
lothian campaign : Edinburgh Music Hall speech, November 25. 
Marriage of King Alfonso XII., November 29. Attempt on the 
life of the Tsar near Moscow, December 2. Attempted assassination 
of Lord Lytton, December 12, Rout of the Afghans by General 
Roberts, December 23. The Tay Bridge disaster, December 28. 
Direct telegraphic communication opened between Great Britain 
and South Africa, December 29. Attempt to shoot the King and 
Queen of Spain, December 30. 

1880. Death of the Due de Gramont, January 14 (born, 1819). 
British defeat of Mohmunds near Dakka, January 15. Spanish 

. Bill abolishing slavery in Cuba passed, January 16. Death of M. 
Jules Favre, January 20 (horn, 1809). Parliament opened by the 
the Queen, February 5. Attempt to blow up the Tsar at the 
Winter Palace, February 17. Supreme Executive Commission of 
protection appointed in Russia, February 24. Irish Distress Relief 
Bill passed, March 1. Attempt to assassinate Count Loris MelikofiT, 
dictator of Russia, March 3. Capture of Mollendo by the Chilians, 
March 12. Grand Shereef of Mecca assassinated, March 14. Dis- 
solution of Parliament, March 24, M. Tricoupis Prime Minister 
of Greece, March 27. French anti- Jesuit decree, March 29. New 

• German Army Bill passed, April 9. Death of Lord Hampton, 
April 9 (born, 1799). Death of Dr Kenealy, April 16 (born 
about 1818). Albanian proclamation of independence, April 19. 
Afghan defeat at Ahmedkhel, April 19. Great fire at Hull, 
Ottawa, April 21. Resignation of Lord Beaconsfield, April 21, 
Mr Gladstone appointed Prime Minister, April 23. Afghan defeat 
at Charasiab, April 25. Expulsion of foreign Jews from St 
Petersburg, April 30. French amnesty decree, May 10. Mr 
Goschen’s special mission to Constantinople, May 28. Death of 
the Empress Maria of Russia, June 3 (born, 1824). Death of Sir 
Stephen Cave, June 7 (born, 1820). Conference in Berlin as to the 
Greek and Montenegrin frontiers, June 16. Tichborne claimant’s 
appeal dismissed, June 25. Capture of the Kelly gang of bush- 
rangers in Victoria, June 28. Diplomatic rupture between Belgium 
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and tlie Vatican, June 28. French annexation of Tahiti, June 29. 
Death of Mr Tom Taylor, July 12 (born, 1817). Abdurrahman 
proclaimed Ameer of Afghanistan, July 22. British disaster at 
Haiwand, July 27. French General Councils election ; 240 Re- 
publican gains, August 1. Sir Bartle Frere recalled from the 
Cape, August 1. General Roberts's march from Kabul to Kandahar, 
August 9. Death of Lord Stratford de Redcliffe, August 14 (born, 
17SS). Cologne Cathedral completed, August 14. Defeat of 
Ajnib Khan by General R,oberts, September 1. Rising in Basuto- 
land, September 13. Death ef Sir Fitzroy Kelly, September 17 
(horn, 1796). Kaval demonstration of the Powers at Dulcigno, 


(horn, 1796). Kaval demonstration of the Powers at Dulcigno, 
September 17. Landslip at Kaini Tal, September 18. Land 
League persecution of Captain Boycott, September 22. Murder of 
Lord Mountmorres, September 25. Melbourne Exhibition opened, 
October 1. Death of Jacques Offenbach, October 4 (horn, 1819). 
Death of Baron Ricasoli, October 23 (born, 1809). Rev. Pelham 
Dale imprisoned under the Public AVorship Act, October 30. 
General Garfield elected President of the United States, KTovember 
2. Kurd invasion of Persia, November 3. Arrest of Mr Parnell 
for conspiracy, November 3. Great earthquake at Agram, Croatia, 
November 9. Trial of Nihilists in St Petersburg, November 10. 
Death of Lord Chief Justice Gockburn, November 20 (horn, 1802). 
Death of Field-Marshal Sir C. Yorke, November 20 (horn, 1790). 
Surrender of Dulcigno to Montenegro by Turkey, November 26. 
Peiiygraig colliery explosion, December 10. The Transvaal pro- 
claimed a republic by Mr Kruger and others, December 16. Boer 
attack on British troops at Bronker’s Spruit, December 20. Death 
of George Eliot, December 22 (born, 1820). Greek refusal of 
arhitratioD on the frontier question, December 26. Serious floods 
in Holland, December 30. Land League agitation in Ireland ; 
numerous agrarian outrages. 

1881. Employers' Liability Act in force, January 1. Great 
strike of Lancashire miners, January 14. Attempt to blow up 
Salford barracks, January 14. Capture of Geok Tepe by the 
Russians, January 16. Lima taken by the Chilians, January 21. 
End of the trial of Mr Parnell and Ins associates for conspiracy : 
disagreement of the jury, January 25. Repulse of Sir G. Colley 
by the Boers at Lang's Nek, January 28. Panama Canal begun, 
February 1. Removal of Mr Parnell and thirty- four other Irish 
members from the House of Commons for obstruction, February 3. 
Death of Thomas Carlyle, February 6 (born, 1795). Battle of 
Ingogo, February _8. Battle of Majuba ; death of Sir G. Colley, 
February 27. Irish Coercion Bill passed, March 2. Armistice 
with the Boers, March _ 6. Assassination of the Tsar Alexander 
II., March 13. Peace with the Boers ; surrender of Potchefstroom, 
March 21, 22. Earthquake at Chios, 5000 lives lost, April 3. 
Em’opean Note to Turkey on the Greek question, April 19. Death 
of Lord Beaconsfield, April 19 (born, 1805). International 
monetary conference in Paris, April 19. British evacuation of 
Kandahar, April 21. French occupation of Bizerta, April 30. 
H.M.S. Doterel blown up in the Strait of Magellan, May 4. Ex- 
pulsion of Mr Bradlaugh from the House of Commons, May 10. 
Marriage of the Cpwn Prince Rudolph of Austria, May 10. French 
treaty with Tunis, May 12. Attempt to blow up the Central 
Police Station Liverpool, May 16. Revised edition of the New 
Testament published, May 17. Prince Leopold created Duke of 
Albany, May 23. Prince of Rumania crowned king, May 23. 
Johann MosL proprietor of Die, Freilieit, found guilty of incitement 
to mYiiei, May 2a Fortane Bay fishery award : Great Britain to 
pay AmenY £15,000 May 28. Great fire at Quebec, Juno 8. 
ScruUn de hste rejected by tbe Frenob Senate, June 9. Attemut 
to blow up Liverpool Town Hall, June 10. Death of M. Dnfaure; 

+ 2/ (born, 1798). President Garfield shot, July 2 ; died Sen- 

tember 20 (born, 1831). Death of Lord Hatherley,'^ July 10 
1801). Capture of Sfax (Tunis) by the French, July 16 Death 
of Dean Stanly, July 18 (born, 1816), Conventfon 'with the 
TrauCTaal; BiYisb suzerainty reserved, August 3. Irish Land 
V 22. Mutiny of Egyptian troops under 

j September 9. Evacuation of Thessaly by the Turks 
September 15. Meeting of the German and Russian Emperors J 

Arthur sworn President of the 

iMunuhS '7 “■ by the Ameer 

ADauiiaiiman uMgi..; n.-L-.M, September 22. Severn tunnel 

borings comp ered, September 27. Death of Baron HaySf 
October 10 (horn, 1828). Arrest of Mr Parnell, Ootolber 13’ 
October 18°° Princess ofValw; 

OctobOT is' Ti 5 T ''Vr by the Irish Land League 

League proclaimed an illegal association 
Pirst meeting of the Irish Land Courts, October 2o’ 
Death of Professor Bluntschli, October 21 (born ISOS'i Amoo-i* V 
the M chief Te ™ ’for eeditioD No^ember^. ^Stish 
fW a charter, FTovemher 8 M 

French Premier, Movember 12. Burning of the 

Ainsworth, January 3 (horn 
1805). Death of Mr Bernal Osborne, January 4 (bom, 1814)! 


Anglo-French Note supporting the authority of tlic Klicdive, 
January 8. Death of Mr John Liimell, artist, Jaiiiiiiry 20 (born, 
1792). Resignation of M. Gambetta's Ministry, January 26. 
Arabi Pasha appointed Egyptian Minister of Whir, Fcliiauiry 2. 
Nihilist trials in St Petersburg, February 28. Prince of A\'alcs 
proposes to found a Royal College of Music, February 2S A item pi, 
to shoot the Queen by R. Maclean at Windsor, March 2. Scrvia 
proclaimed a kingdom, March 6. Death of Longfellow, March 2 1 
(born, 1807). Retirement of Prince Gortchakoll iroiii tlu' h'ussiaii 
Ministry for Foreign Affairs, April 9. Death ot D.inU' (hiln'icl 
Rossetti^ April 9 (born, 1828). Death of Darwin, April 1!> (born, 
1809). Marriage of the Duke of Albany to 1’rinet‘ss llehui ot 
Waldeck-Pyrmont, April 27. Death oj' RaJiili W'aldo Fnii'rson, 
April 27 (born, 1803). Earl Spcnccr appointed Lord-Lieutena,nt 
of Ireland, April 28. Murder of Lord Frcileriek ( ^a-veinll.^h. 
Secretary for Ireland, and Mr T. A. Burke, Under-Secret, ary, ni 
Phoenix Park, Dublin, May 6. Death of General K'aurmann,* emu 
queror of Turkestan, May 12 (born, 1818), New Fddyst.oni' Light 
house opened by the Duke of Edinburgh, May 18. I'l .'in h 

ultimatum to Egypt ; removal of Arabi J’asha and ir-c ii.n ..m «i] 
the Ministry demanded, May 25. Reapiiointmeiit of AtaLi Pasha 
as Egyptian Minister of War, May 28. Death of (Jaribahli, ,luin‘ 2 
(born, 1807). Riot at Alexandria, many Ui.i op. an-. IviILmI, dune 
11. Death of General Skobeleff, July 7 (bmn, I''-’... PoinLanU 
ment of the Alexandria forts by the Britisli fleet, July 11 ; imuine.s 


(t)orn, iau/;. itiot at Aiexauana, many Lm.ip. .m-. icilltMl, June 
11. Death of General Skobeleff, July 7 (bmn, I''-’... PomLanU 
ment of the Alexandria forts by the Britisli fleet, July 11 ; imuine.s 
landed, July 17. Irish Prevention of Crimes Bill pas.si'd, July 1|. 
British vote of credit for an ex [)edi Lion to restore, order in Egypt, 
July 27. The French Chamher decline to furnish funds for" tiio 
protection of the Suez Canal, July 29. Dciitli of Prid'essor Jevnn.s, 
August 13 (bom, 1835). Arrival in hlgyjtt of Sir (J. Wotseley’ 
commanding the British expedition against Arabi Ba.shii, hugust 
15. Massacre of the Joyce family at Maamtrasna, Galwav, Aulpi.st 
17. Suez Canal held by British troop.s, Aiigu.st 1!h 'Battle' of 
Kassas.sin, August 28. Death of Sir G. Grey, Septmubm* 9 (iHirn 
about 1798). Rout of the Egyptian army at 'rel-el-Kebir. Septem- 
ber 13. Occupation of Cairo by tlie 'British a, ml .smnmder of 
Arabi Pasha, Soptenibor 14. Death of Dr Busey, Sepfmubm' BJ 
(born, 1800). Return of the Khedive*, to Cairo, SejiPmiher 2b. 
Attempted assassination of Mr Jiistieo La\v.sou in Dublin, Koveni' 
ber 12. Review of the army from Egypt by tin* thnmtj in St 
Jan\es’s Park, November 18. Arabi Pasha banislied from E-n-pt 
for life, December 3. Dmth of Aiv.hbi.shop Tail, DeeemLm- :j 
(born, 1811). Royal Courts of Jii.sLieo o])ened by (he (jueeij, 
December 4. Death of Louis Blanc, Di’ci'mlua* ti (born, IMIh' 
Death of Anthony Trollope., Den'inbt'r 0 (born, I, Mb). Bread lire 
ill Wood Street, Cheap.^idi', D('C(miber S. Belt e. Lawes libel mist* ■ 
£5000 damages lor plaintiff, December 28. Diulh of Bambetla’ 
December 31 (l)orn, 1838). 

1883. Married Women’s Property Act in force, J.mu.ng 1. I )ealli 
of General Chanzy, Jammy 4 (born, 1823). Artvsi of Pnne»* 
Naiiolcoii lor publishing a manifesto ag.Mii.B (In* Rrinddh*, J.mtuurv 
Id. Death of Gustave Lore, January 22 (boin, isttg). Bet vwavu 
restored King of Zululand, January 29. Mr Davit i, Mr Iti'afy. 
and Mr Quum imprisoned for siMition, Febniarv 8. Death ot 
Sir Salar Jung, February 8. DijatJi of ProlesMir Henry Smith, 
February 9 (born, 182^ Mimh-nn^s of Lord F. Bavemlidi and 

» James ('arey (urns informer, 

1 ebriiary 11. Death ol lachard Wagner, Kebrnurv 13 s ltorn, LSI 33 
M. Jules berry, Premier of France. F(‘]»rnary 21 . Irleunint prim-e... 
lemoved from the Ircnch army, February 2b. Death (tf Mr .1, R. 

Lofl, Maich 11 (born, 1/98). Deatli of Karl Marx, Maivh !1 
blowup the Ijoea) Bovmimient Uoaul 
oflicc and //ic /wies ofhee with dynamite, March lb. Lord 
Hdmme publislmd, March :m. Death 

Justice of Hungary, March 29. Lmiise. Mi.thel arrested in Paris 

Anri^q^"T•^ r E.xploHivi‘H Phil pa o-ned, 

f>l Irish ‘InvtiK'ihles,” April 10. 1 mn.M-},ne nt 

Apul 25 (born, 1804). ^ Amstokm International l.d.iMnmi 
opened, May 1, jpoath of Lord Justice Deasy. May 3 fhorn I8l2'f 

M^v 7^ Mr^r of Music by^tlm llinee oMriilt 

^ijocted President of tlie Transvaal, ilav k 
Coiidenination of the Land League by the Pota*. Mav 11 Inter. 

Pnn Y of WWos, May 12. Excoulion of livu of the, {'loi'iiix I’afk 

GMeral of Canaria, May 21. Fmioh forw. unri..,. (;<„„mw"|,.r 

20 FrentlTomhLri ■” "•* ToiKkinK, May 

±ienoh bombardment of Mojanga, Mackfflwur Mav 2/ 

captuie ot lamatave, Madagascar, bv the Framdi 
Death of Bishop Colenso, Juno 20 (bong 18141 I)(4th of Kir 

wooae, June 27 (born, 1825). Prussian modification of the ' * Falfe 
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Laws/'' Jul}’ 2. Captain WeLb drowneil in attempt to swim 
Niagara Rapids, July 24. James Carey, Irisli informer, shot, 
July 29. Spanish military risings sup; p 1. Aura- 1 4-9. Death 
of Dr R. Moifat, August 9 (burn, 179u;. the Comte de 

Chambord, August 24 (born, >20;. T ‘ ".eh x»rotectorate over 
Tongking and Aimam, August 2:0. L.uk .. of Krakatoa ; many 
thousand lives lost, August 27. Death of Ivan Tuiguemelf, 
September 3 (born, 1813). Riot at Canton, European quarter 
sacked, September 11. German war monument unveiled on the 
Niederwald, Rudesheiiii, September 27. King Alfonso of Spain j 
insulted by a Pans mob ; apology by President Grevy, Sejjtember | 
2P, 30. Surrender of Cetywayo to the British, Octobe^r 10. Death i 
ot CaT)tain Mayue Reid, October 22 (born, 1819). Peace between 
Chile and Peru, October 20. Hicks Pasha’s army destroyed by 
the Mahdi at El Obeid, November 3, Death of Lord Overs tone, 
November 17 (bum, 1796). Death of Sir William Siemens, Novem- 
ber IS (born, 1823). Death of Signor Mario, December 11. Irish 
“national tribute” of £38,000 presented to Mr Parnell in Dublin, 
December 11. Capture of Son Tai, Tongking, by the Trench, 
December 18. Ten dynamiters sentenced to penal servitude at 
Glasgow, December 21. Assassination of Colonel Sondeikin, chief 
of the Russian police, by Nihilists, December 28. Australian 
federation movement. Internal troubles in Austria-Hungary. 

1884. Dismissal of the Egyptian Ministry of Shenf Pasha, 
January 7. The Poet Laureate created Lord Tennyson, January 
16. General Gordon sent to Khartum on a special mission, 
January 18. The Ilbert Bill passed by the Calcutta Legislative 
Council, January 25. Death of M. Roulier, February 3 (born, 
1814). Defeat of Baker Pasha by Osman Digna near Tokar, 
February 4. Death of King Cetywayo, February 8. Arrival 
of General Gordon at Khartum, February 18. Death of Mr T. 
Chenery, editor of The Twies, February 12 (born, 1826). Retire- 
ment of Sir H. Brand from the Speakership of the House of 
Commons ; Mr A. Peel chosen to succeed him, February 25, 26. 
Dynamite explosion at Victoria railway station, February 26. 
Convention between Great Britain and the Transvaal signed 
in London, February 27. Sudanese defeated at El Teb by Gen- 
eral Graham, February 29. Defeat of Osman Digna at Tamanieb 
by General Graham, March 13. Death of the Duke of Albany at 
Cannes, March 28 (born, 1853). Great fire at Mandalay, April 
2. Death of Charles Reade, April 11 (born, 1814). Death of 
Sir Michael Costa, April 29 (born, 1810), German Protectorate 
over Angra-Pequeua, April 24. Health Exhibition opened at 
South Kensington, May 8. Provisional treaty of peace between 
France and China, May 11. Fall of Berber, May 23. Admiral 
Hewett’s treaty with Abyssinia, May 26 (about). Death of Sir 
Bartle Frere, May 29 (born, 1815). Dynamite explosions in St 
James’s Square and Scotland Yard, May 30. Marriage of the 
Grand Duke Serge of Russia to Princess Elizabeth of Hesse, 
June 15. Railways sanctioned by the Chinese Government, June 
20. Death of the Prince of Orange, June 21 (born, 1851). 
Collision between French and Chinese at Lang Son, June 23. 
European conference on Egypt meets in London, June 28. Inter- 
national Forestry Exhibition opened in Edinburgh, July 1. Death 
of General Todleben, July 1 (born, 1818). Death of the Rev. 
Mark Pattison, July 30 (born, 1813). International Conference on 
Education opened at South Kensington, August 4. Bombardment 
of Ki-lung, Formosa, by the French, August 6. Death of Sir 
Erasmus Wilson, August 8 (born, 1809). Death of Lord Ampthill, 
August 25 (born, 1829). French attack on Foo-chow, August 26-28. 
Lord Northbrook leaves London for Egypt on a financial mission, 
August 31. Political riots in Brussels and Antwerp, September 7. 
Arrival of Lord W olseley in Cairo to command an expedition to 
Khartum, September 9 . Lord Dufferin appointed Viceroy of India in 
succession to Lord Ripon, September 10. Revival of the “League 
of the Three Emperors,” September 15. Wreck of H.M.S. TFasp 
at Tory Island, 52 lives lost, September 22. Colonel Stewart, Mr 
Power, M. Herbin, and about forty men massacred by Arabs on 
the Nile, reported October 6, Death of Mr Fawcett, November 
6 (born, 1833). British protectorate over part of New Guinea, 
November 6. Mr Cleveland elected President of the United 
States, November 7. Berlin Conference on West African affairs 
opened, November 15. Imperial Federation League formed, 
November 18. Finney v. Garmoyle, breach of promise case, 
plaintiff awarded £10,000, November 20. Adams v. Coleridge, 
libel case, plaintiff awarded £3000 damages ; verdict reversed by 
Mr Justice Manisty, November 22. Rising in Korea, December 
4. Franchise Bill passed, December 6. Attempt to blow np 
London Bridge with dynamite, December 13. Arrival of Lord 
Wolseley at Korti, on the Nile, December 15. Earthquakes in 
Spain, over 1000 lives lost, December 25-31. Sir P. Lumsdeh’s 
Afghan frontier mission. British expedition to Bechuanaland 
under Sir C. Warren. Skye crofters’ agitation. 

1885. "Death of Cluny Macpherson, January 10 (born, 1805). 
Battle of Abu Klea ; Colonel Fred. Burnaby killed, January 17 
(born, 1842). Rattle near Metammeh ; General Stewart wounded, 
January 19. Dynamite outrages at the Houses of Parliament and 


the Tower, January 2-L Fall of Khairuu : Gui^eral Gordon killed, 
January 26 Gjorn, 1833). Yfreek ot Sir C. WiAor/s steamers re- 
turning from Khartuiu ; rescue by Lord Charles d. /iniiarv 

2S-February 9. Defeat of Sudanese at Kirheh^n W ^ *h Earle 
killed, February 10 (born, 1833,. Caiaure uf Laiig^Son, Tonukinu, 
by^tho^French, February 12. Death of General Sir H. Stewart at 
Gakdal, Fehrunry 16 (born, lS43j. Sir C. VfiiiTeu Military Goveinor 
of BecLuaualaud, February 23. New South Wales troop- leave 
Sydney for the Sudan, March 3. Lord WrNcl-y army at Korti, 
March 12. Arab attack on Sir J. M'Niuls mr.a near Suakiri, 
March 22. Death of Sir Harry Parkes, March 22 (born, 182;;. 
British reserve forces called out, March 26. Chinese reeaxtture Lang 
Son, March 28. Fall of M. Ferry’s Ministry, March 30. Russians 
under General Komarotf attack Afi'lntu 'Vs:r::' on the Kushk, 
March 30. Visit of the Ameer of A:g..r_:u-i .n * , Lord Duli'eiin at 
Rawal Pindi, March 31. Death o: h-.i';-, April 2 (born. 

1819). Prince and Princess of Wales msit Ireland. April 7. 
Rising of half-breeds and Indians under Louis Riel in Canada, 
April 24. Ojjening of the International Inventions Exhibition, 
South Kcn.cir.gtcn, May 4. Death of Sir AVatkin Williams Wynn, 
May9(b"riL 182'l3. Cajhiire of Louis Riel, May 15. Publication 
of the Revised Version of the Bible, May 18. A^ote of credit 
of £11,000,000 passed, May 20. Death of A'ietor Hugo, May 22 
(born, 1802). Death of Sir Julius Benedict, June 5 (horn, 1804). 
Peace between France and China, June 9. Redistribution Bill 
passed, June 12. Resignation of Mr Gladstone, June 12. Lord 
Salisbury appointed Prime Minister, June 15. Evacuation of 
Dongola by the British, June 15. Death of Prince Frederick 
Charles of Prussia, June 15 (born, 1828). Deatli of Field-Marshal 
Manteuffel, June 17 (born, 1809). Death of the Mahdi reported, 
about June 20. Opening of the Hull and Barnsley P^ailway, July 
16. Death of General Grant, July 23 (born, 1822). Marriage of 
Princess Beatrice to Prince Henry of Battenberg, July 23. Death 
of Sir Moses Montefiore, July 28 (born, 1784). Panjdeh sur- 
rendered to Russia. German occupation of one of the Caroline 
Islands, August 14. Expiration ot the Crimes Act, August 14. 
Sir H. D. AAMltl’s Egyqptian mission to Constantinople, August 22, 
Meeting of the Austrian and Russian Emperors at Kremsier, 
August 25. Severn tunnel comyileted, September 5. First 
international yacht race off New' York, won by the American 
yacht Furitan, September 14. Union of Eastern Rumeiia to 
Bulgaria proclaimed, September 18. Death of Lord Shaftesbury, 
October 1 (born, 1801). Death of Lord Strathnairn, October 16 
(born, 1803). Conference in Constantinople on the Eastern 
question, November 5. British ultimatum to Burma ; advance 
of General Prendergast’s force, November 9. AA^ar declared 
between Servia and Bulgaria, November 13. Battle of Slivnitza, 
November 17-19. Dissolution of Parliament, November 18. 
Death of Marshal Serrano, November 25 (born, 1810). Death of 
King Alfonso NIL, November 26 (born, 1857). Sun-ender of King 
Thebaw of Burma ; occupation of Mandalay, November 27, 28. 
Death of Mr W. H. Vanderbilt, December 8 (born, 1821). 
Federation favoured by the Australasian Colonies, excepting New 
South Wales and New Zealand, December 9. Death of King 
Ferdinand of Portugal, December 15 (born, 1816). M. Gr4vy re- 
elected President of the French Republic, December 28. Sudanese 
defeat at Kosheh, December 30. British general election ; Liberal 
success. Revival of Irish Nationalist tyranny. 

1886. Upper Burma annexed by Great Britain, January 1. 
Mersey tunnel opened by the Prince of AA^ales, January 20. 
Parliament opened by the Queen, January 21. Defeat of Lord 
Salisbury’s Government on the agricultural labourers’ hold- 
ings question ; return of Mr Gladstone to power, January 28- 
February 1. Social Democratic riots in London, February 8. 
Crawford v. Crawford and Dilke divorce case, decree nisi granted, 
February 12. Death of Randolph Caldecott, February 12 (born, 
1846). Death of Lord Cardwell, February 15 (born, 1813). 
Suspension of the Commercial Bank of South Australia, February 
24, Peace signed betw'een Servia and Bulgaria, March 3. Death 
of Archbishop Trench, March 28 (born, 1807). Guildhall meeting 
to protest against the proposed Irisli Home Rule Bill, April 2. 
Death of Mr W. E. Forster, April 5 (born, 1818). Conference of 
the Powers in Constantinople ; Prince Alexander of Battenberg 
nominated Governor-General of Eastern Rumeiia, April 5. 
European ultimatum to Greece to cease arming against Turkey, 
April 26. Colonial and Indian Exhibition opened by the Queen^ 
May 4. Socialist riots at Chicago and Milwaukee, May 4, 5. 
European blockade of Greek ports. May 8. British evacuation of 
Suakin, May 16. Death of Lord Farnborough, May 17 (born,, 
1815). Death of Leopold von Ranke, historian, May 23 (boru,. 
1795). Serious riots in Belfast, June 6. Irish Home Rule Bill 
rejected by the House of Commons, June 8. Eruption of Mount 
Tarawera, New Zealand; the “Pink Terraces” destroyed, Jure 
9. Suicide of King Ludwig of Bavaria at Tegernsee, J une 15 
(born, 1845). Death of the Maharajah Holkar of Indore, June 17 
(bom, 1832). Death of the Maharajah Scindia of Gwalior, June 
20 (born, 1835). French Princes’ Expulsion Bill passed, June 22. 
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Dissolution of Parliament, June 26. General election ; Conserva- 
tive victorv. Eesi-r.ation of the Gladstone Cabinet, July 21. 
British, convention v'lL.: July 24. Death of Liszt, July 31 

(born, ISll). Lord Salisbury's Ministry accept seals of omce : 
Lord R. Churchill Chancellor of the Exchequer, August ^ 3. 
Conspiracy at Soiia ; Prince Alexander kidnapped, August 21. 
Abdfation announced, September 4. Death of the Due Decazes, 
September 16 -'bern. 1?19). Death of Mr J. L. Hatton, September 
20 (born, ItC.' . D<.atL of Lord Monkswell, October 27 (horn, 
1S17]. Irish Plan of Campaign” proclaimed unlawful, December 
IS. Lord Fu Churchill resigns the Chancellorship of the Exchequer, 
December 23. 

1837. Death of Serjeant Ballantine, January 9 (born, ISldJ. 
Death of Loid Ll.lesle’:rh, January 12 (born, 181S). Meetings at 
St James’s ?i.i.ce an.; .-ic Mansion House to found an Imperial 
Institute, January 12. Meeting of the Round Table Conference 
at Sir AV. Harcourt’s house, January 14. Mr H. M. Stanley 
leaves London to relieve Emin Pasha, January 21. Death of Sir 
Joseph Whitworth, January 22 (born, 1803). Serious ^nots at 
Belfast, January 29. Queen Victoria’s Jubilee celebrated in India, 
February 16. Earthquake on the Riviera, many lives lost, 
February 22. Death of Father Beckx, formerly ‘‘General” of the 
Jesuits, March 4 (born, 1794). German Army Bill passed by the 
Reichstag, March 9. Triple Alliance said to have been signed, 
March 13. British Colonial Conference at the Foreign Office, 
April 4. Arrest of M. Schnaebele, French Commissary at Pagny, 
by Germans on the frontier, April 20. Defeat of dervishes by 
Egyptians at Sarras, April 29. Jubilee Exhibition at Manchester 
openeil by the Prince and Princess of Wales, May 4. Address of 
rongratulation presented to the Queen by the Lord Mayor and 
Corpurariop. o:‘ London, May 9. Inaugural stone of the North 
Sea and Baltic Canal laid by the German Emperor, June 3. 
Fiftieth anniversary of Queen Victoria’s accession to the throne, 
June 20. General celebration of the Queen’s jubilee ; State 
procession from Buckingham Palace to Westminster Abbey, June 
21. British annexation of East Zululand, June 21. Metropolitan 
school children visited by the Queen in Hyde Park, June 22. 
“ Women’s Jubilee Offering” of £75,000 accepted by the Queen, 
June 22. Jubilee thanksgiving in St Paul’s Cathedral, June 23. 
Review of volunteers by the Queen at Buckingham Palace, July 2. 
First stone of the Imperial Institute laid by the Queen, July 4. 
Prince Ferdinand of Saxe-Coburg elected Prince of Bulgaria, July 
7. Irish Crimes Bill passed by the House of Commons, July 8. 
Great review at Aldershot by the Queen, July 9. Death of Herr 
Krupp, July 13 (born, 1810). Russo- Afghan boundary settled, 
July 20. Naval review at Spithead, July 23. Death of Michael 
Katkoff, editor of the Moscow Gazette, August 1 (born, 1820). 
Meeting of the German and Austrian Emperors at Gastein, 
August 6. Offer by the Nizam of Haidarabad of £200,000 a year 
for three years for Indian North-West frontier defences, August 26. 
Trafalgar Square demonstration against the proclamation of the 
Irish National League, August 27. Nationalist riot at Mitchels- 
town, September 9. Centenary of the United States Constitution 
celebrated, September 15-17. Mr W. O’Brien, M.P., sent to 
prison for incitement to resist the law, September 24. Anglo- 
French Convention neutralizing the Suez Canal, October 24, 
French agree to withdraw from the New Hebrides, October 24. 
Lord Lytton appointed British Ambassador to France, October 29. 
Death of Sir G. Macfarren, October 31 (born, 1813). Death of 
J enny Lind, November 2 (born, 1820). Death of Lord Wolverton, 
November 6 (born, 1824). Surrender of Ayub Khan to the 
Indian Government, November 9, Great riot in Trafalgar Square, 
November 13. Death of Lord and Lady Dalhousie, November 
24, 25. Quetta and other districts incorporated as British. 
Baluchistan, November. Resignation of M. Greivy, President of 
French Republic ; succeeded by M. Sadi Carnot, December 2. 
Death of Lord Lyons, December 5 (born, 1817). Attempt to 
murder M. Jules Ferry, December 10. Articles on “ Parn&ism 
and Crime published by The Titms, March-June. 

1888. One hundredth anniversary of The Times, January 1. 
New South Wales centenary celebrated, January 24. Death of 
Sm Henry Maine, February 3 (born, 1822). Austro-German 
alliance of 1879 published, February 3. German Army Bill 
(increase ^700,000 men) passed, February 8. Resignation of the 
Viccroyaliy of India by Lord Dufferin ; Lord Lansdowne ap- 
pointed, February 8. Canadian Fisheries Treaty signed in 
Washington, Pebrua^ 15. Death of the Emperor William L, 
March 9 (born 1797). Gmeral Boulanger removed from the 

April 15 

(born 1822). Panama Canal Lottery Loan Bill passed by the 
French Chamber of Deputies April 28. Glasgow International 
Exhibition opned by the Prince of Wales, May 8. Tibetans 
r T ^ the British at Gnatong, May 23. Death of Marshal 

Leboeuf, June 7 (born, 1809). Lord Stanley of Preston sworn in 

June 11. Death of the Emperor 
Fredeiiek, June 15 (horn, 1831). Duel between M. Floquet and 
General Boulanger, July 13. Death of Sir Brand, A’esident 
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of the Orange Free State, July 14 (born, 1823). Armada tercen- 
tenary, July 19. Meeting of the Emperor William II. and the 
Tzar otf Kronstadt, July 19. Death ot General Sheridan, August 
5 (born, 1831). Local Government Bill passed, August 9. Defeat 
of Italians by Ahyssinians at Sangaueiti, August 13. Meeting 
between Prince Bismarck and Signor Cnspi at Friedrichsruh, 
August 21. Retaliatory measures against Canada recommended 
by President Cleveland, August 24. Imperial British East Africa 
Company chartered, September 7. Defeat of Ishak Khan by the 
Ameer of Afghanistan, September 29, 30. Black Mountain 
Expedition: British successes, October 4, 5, 9, and 18; final 
submission of tribes, November 18. Visit of the German Emperor 
to the Pope, October 12. Opening of the Special Commission 
appointed to examine into the charges made by The Times in 
“Farnellism and Crime,” October 22. Marriage between King 
Milan and Queen Natalie dissolved, October 24. General 
Harrison elected President of the United States, November 6. 
Death of Lord Lucan, November 10 (born, 1800). Death of Sir 
R. Baggallay, November 13 (born, 1813). Anglo-German blockade 
of Zanzibar on account of the slave trade, December 2. British 
victory at Suakin, December 20. Death of Count Loris Melikoff, 
December 22 (born, 1835). Suez Canal Convention ratified by the 
Powers, December 22. Death of Lord Eversley, December 28 
(born, 1794). Rising in Zululand ; surrender of Dimzulu, July- 
November. Continued Irish agitation. Separation movement in 
Wales. 

1889. Death of the Crown Prince of Austria, January 30 (born, 
1858). Anti-rent riot near Gweedore ; District-Inspector Martin 
murdered by the mob, February 3. Mr Parneirs Scottish action 
against The Times dismissed, February 5. New Japanese con- 
stitution proclaimed, February 12. Collapse of the Paris copper 
syndicate ; panic checked by Government and other support, 
March 5-9. Abdication of King Milan of Servia, March 6. 
French decree of banishment against the Due d’Aiimale dismissed, 
March 9. Ahyssinians defeated by the Mahdi, March 10-12. 
Death of Mr John Bright, March 27 (born, 1811). Meeting 
between Queen Victoria and the Queen-Regent of Spain at Sail 
Sebastian, March 27. Flight of General Boulanger from Paris, 
April 1. Death of the Duchess of Cambridge, April 6 (born, 1797). 
Death of Father Damien, missionary to the Sandwich Island lepers, 
April 10 (born, 1841). Conference on Samoa in Berlin, April 29. 
Murder of Dr Cronin in Chicago by members of the Clan-na-Gael, 
May 4. Centennial celebration of the opening of the States 
General at Versailles, May 4. Opening of the Paris Exhibition, 
May 6. Death of Lord Sidney Godoljffiin Osborne,. May 9 (born, 
1808). Great floods in Pennsylvania, about 10,000 lives lost, May 
31. Delagoa Bay railway seized by Portugal, June 25. Arrival of 
the Shah of Persia at Gravesend, July 1. Defeat of dervishes at 
Arguin by Colonel Wodehoiise, July 2. Marriage of tlie Princess 
Louise of Wales and the Duke of Fife, July 27. Visit of the 
German Emperor to Queen Victoria at Osborne, August 2. Rout 
of dervishes at Toski by General Grenfell, August 4. Mrs 
Maybrick convicted of poisoning her husband at Liverpool, 
August 7. Death of Signor Cairoli, Italian statesman, August 8 
(born, 1826), Sentence of perpetual imprisonment passed upon 
General Boulanger by the Paris High Court, August 12. Groat 
strike of London dock labourers, August 15 (ended September 16). 
French general election ; Republican success, September 22. 
Death of Wilkie Collins, September 23 (born, 1824). Death of 
General Faidherhe, September 29 (born, 1818). Death of the King 
of Portugal, October 9 (born, 1838). Charter granted to the 
British South Africa Company, October 15. Visit of the German 
Emperor and Empress to Constantinople, November 2. Death of 
Lord Falmouth, November 6 (born, 1819). Forth Bridge com- 
pleted, November 6. Revolution in Brazil ; deposition of the 
Emperor, republic proclaimed, November 15. Anti-slavery 
Conference opened in Brussels, November 18. Close of the Parnell 
Commission, after sitting for 129 days, November 22. Arrival of 
Mr Stanley and Emin Pasha at Bagamoyo Lorn Central Africa, 
December 4. Death of Jefferson Davis, December 6 (born, 1808). 
Death of Robert Browning, December 12 (born, 1812). Collapse 
of the Panama Canal Company, December 14. Death of Count 
Karolyi, December 26 (born, 1825). Disturbances in Crete. 

1890. Death of Dr Dbllinger, January 10 (born, 1799). British 
ultimatum respecting East Africa accepted by Portugal, January 
12. Death of Lord Napier of Magdala, January 14 (born, 1810). 
Death of Sir William Gull, January 29 (born, 1816). Federation 
of shipowners^ formed, February 4. South Metropolitan Gas 
Company’s strike ended, February 5. Parnell Commission report 
issued, February 13. Death of Count Julius Andrassy, February 
18 (born, 1823). Forth Bridge opened, March 4. Resignation of 
Prince Bismarck, March 17. General von Caprivi appointed 
German Chancellor, March 19. Arrival of Mr H. M. Stanley in 
England from Africa, April 26. Return of Prince Albert Victor 
from India, May 2. Anglo-German agreement with reference to 
Africa and Heligoland signed in Berlin, July 1. Anti- Jewish 
edicts in Russia, July 25. Anglo-French Convention with refer- 
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ence to Africa signed in Paris, August 5. p ^ formally 
transferred to Germany, August 9. Heath of ■ Vewman, 

August 12 (born, 1801). Death of M. Chatrian, September 3 (born, 
1826). Revolution in Manipur, September 21. M‘Kinley Tariff 
Bill became law, October 1. Heath of Sir Pdchard Burton, 
October 20 (born, 1821). Constitution of AVest Australia pro- 
claimed, October 22. Pinancial crisis in London ; suspension of 
Baring Brothers averted by the help of the Bank of England and 
leading financial houses, November 14, 15. Decree in the divorce 
suit of O’Shea v. O’Shea and Parnell, November 17. Judgment by 
the Archbishop of Canterbury in the Bishop of Lincoln’s case, 
November 21. Heath of King AYilliam III. of the Netherlands, 
November 23 (born, 1817). Letter from Mr Gladstone to Mr 
John Mori ey regarding Mr Parnell’s leadership of the Irish party, 
November 24. Disruption of the Irish parliamentary party, 
December 6. Arrival of the Cesarevitch at Bombay, December 24. 
Death of Dr Schliemann, December 27 (born, 1822). Death of 
Octave Feuillet, December 29 (aged 70). 

1891. Death of A. AV. Kinglake, January 2 (aged 79). Naval 
revolt in Chile against President Balmaceda, January 7. Death of 
Charles Bradlaugh, January 27 (born, 1833). Death of Meissonier, 
January 31 (aged 75). Death of General Sherman, Eebriiary 14 
(horn, 1820). Tokar captured by Egyptian troops, February 19. 
Successes of Chilian insurgents, February 15—20. Australasian 
Federal Convention at Sydney opened, March 2. Death of Dr 
AAhndthorst, March 14. Reverse to British troops in Manipur, 
March 25. Boer trek into Mashonaland stopped, April 22. Death 
of Field-Marshal Count von Moltke, April 24. Manipur occupied 
by British expedition, April 27. Death of Sir J. Macdonald, 
June 6 (born, 1815). Anglo-Portugnese treaty with reference to 
East Africa signed at Lisbon, June 11. Regent and Senaputty of 
Manipur found guilty of waging war against the Queen, June 20. 
Triple Alliance renewed for six years, June 28. Arrival of the 
German Emperor and Empress in England, July 4. Free Educa- 
tion Bill read a third time in the Commons, July 8. Yisit of the 
French fleet to Kronstadt, July 23. Death of J. R. Lowell, 
August 12 (born, 1819). Execution of the Senaputty of Manipur, 
August 13. Arrival of French squadron at Spithead, August 19. 
Capture by Chilian insurgents of Yalparaiso, August 27, and 
Santiago, August 31. Death of ex-President Grevy, September 9 
(born, 1807). Suicide of ex-President Balmaceda, September 19. 
Suicide of General Boulanger, September 30 (born, 1837). Meeting 
of the National Liberal Federation at Newcastle- on-Tyne, October 
1. Death of Mr AY. H. Smith, October 6 (born, 1825). Death of 
Mr C. S. Parnell, October 6 (born, 1846). Mr A. J. Balfour 
becomes leader of the House of Commons, October 15. Severe 
earthquake in Japan, October 28. Death of the Earl of Lytton, 
November 24 (born, 1831). Mongolian rebels defeated by Chinese, 
December 5. Betrothal of the Duke of Clarence to Princess May 
of Teck announced, December 7. 

1892. Death of the Khedive Tewtik, January 7 (born, 1852). 
Death of the Duke of Clarence, January 14 (born, 1864). Death 
of Cardinal Manning, January 14 (born, 1808). Death of Mr 0. 
H. Spurgeon, January 31 (born, 1834). Death of Professor 
Freeman, March 16 (born, 1823). Death of AYalt AYhitman, 
March 26 (born, 1819). Bering Sea modus vivendi ratified, 
April 18. Ravachol, French dynamiter, condemned to penal 
servitude for life for murder and conspiracy, April 26. Terrible 
hurricane at Mauritius, April 29. Death of Lord Bramwell, May 
9 (born, 1808). Irish Local Government Bill read a second time 
in the Commons, May 24 (abandoned, June 13). Durham miners’ 
dispute settled after lasting ninety days, June 1. Ravachol sen- 
tenced to death for murder, June 23. British Parliament dissolved, 
June 28. Great fire at St Johns, Newfoundland, July 8. Execution 
of Ravachol, July 11. Archbishop of Canterbury’s decision in 
Bishop of Lincoln’s case upheld by the Privy Council, August 2. 
Meeting of Parliament, August 4. Defeat of Lord Salisbury, 
August 11, Mr Gladstone forming a Liberal administration. Death 
of J. G. AYhittier, September 7 (horn, 1807). Failure of com- 
panies connected with the Liberator Building Society, September 
8. Behanzin, King of Dahomey, defeated by the French under 
Colonel Dodds, October 4. Death of Lord Tennyson, October 
6 (born, 1809). Lancashire cotton strike, October 5. Mr 
Cleveland, Democrat, elected President of the United States, 
October 8. Defeat of the French Ministry in connexion with the 
Panama scandals, November 21. AYarrants issued for arrest of 
Panama directors, December 16. Death of Sir Richard Owen, 
December 18 (born, 1804). 

1893. Khedive’s anti-British Ministers dismissed, January 17- 
MM. Lesseps sentenced for Panama frauds by Court of Appeal, 
February 9. Home Rule Bill introduced in the Commons, Feb- 
ruary 13. Death of John Pettie, R.A., February 21 (born, 1839). 
Death of M. Taine, March 5 (born, 1828). Death of M. Jules 
Ferry, March 17 (born, 1832). Sir G. Portal’s mission reaches 
Mengo (Uganda), March 17. Panama bribery trial concluded, 
March 21. Australian bank failures, April 4-May 9. Hull dock 
strike riots, April 5. Death of Lord Derby, April 11 (born, 1826). 


Serious earthquake in Zante, April 17. Home Rule Bill passed 
second reading, April 21. Chicago AYorid's Fair opened, Alay 1. 
Hull dock strike ended, May 19. Loss of H.M.S. I'lctortu, /une 
22. Nansen’s Polar expedition started, June 24 Indian kgis- 
lation fixing value of rupee, June 26. Death ot Guy de Maupas- 
sant, July 4 (aged 43). Marriage of the Duke of York, July 6. 
French ultimatum to Siam, July 20. Great colliery strike 1 egan, 
July 28. French ultimatum accepjted by Siam, August 1. Bering 
Sea award delivered, August 15. Duke of Edinburgh succeeded 
to duchy of Coburg, August 22. Home Rule Bill read a third 
time in the Commons, September 1. Featherstone strike riot, 
September 7. Home Pbule Bill rejected by the Lords, September 
8. AA"ar with the Matabele begun, October 2. Sir Al Diuaiid's 
mission at Kabul, October 2. Death of Ford Alarlox Brown, 
October 6 (born, 1821). Russian fleet at Toulon, October 13. 
Death of Alar&hal AlacAIahon, October 17 (born, ISOS). Death 
of M. Gounod, October 18 (born, ISIS). Decisive victory over 
the Alatabele, November 2. Death of Peter Tschaikowsky, Novem- 
ber 4 (aged 53). Coal strike ended, November 17. Death of 
Prince Alexander of Bulgaria, November 17 (horn, 1857]. Alajor 
AA^ilson and thirty-four men pursuing Lo-Bengula surrouiifled and 
killed on Shangaui river, December 3. Death of John Tyndall, 
December 4 (born, 1820). Bomb outrage in French Chamber by 
Yaillant, December 9. Death of Benjamin Jowett, December 12 
(born, 1817). Collision between British and French troopjs at 
AYaiina, AYest Africa, December 23. Alatabelelaiid thrown open 
to prospectors, December 25. Rio bombarded by Brazilian rebels, 
December 28. 

1894. Manchester Ship Canal opened for traffic, January 1. 
Serious riots in Sicily, January 2. Death of AI. AA'addmgton, 
January 13 (born, 1826). Jabez Balfour arrested in Aigentina, 
January 22. Death of Sir Gerald Portal, January 25 (born, 
1858), A-^aillant guillotined, February 5. Bomb outrage at 
Terminus Cafe, Paris, February 12. Anarchist killed in Green- 
wich Park by bomb explosion, February 15, Death of Lo- 
Bengula, February 16. Resignation of Air Gladstone, March 
3, Lord Rosebery succeeding as Prime Alinister. Bomb outrage 
at the Madeleine, Paris, Alarch 15. Death of Louis Kossuth, 
Alarch 20 (horn, 1802). Bomb explosion at Cafe Foyot, Paris, 
April 4. Sir AY. Harcourt’s Budget introduced, April 16, A'iolent 
earthquakes in Greece, April 21-27, Air Coxey, United States 
labour leader, arrested at AYashington, May 2. Finance Bill second 
reading, May 10. Chicago railway strike begun, May 11. Bomb 
explosion in the Avenue Kldber, Paris, Alay 11. Couj) d'JBtat 
in Servia, May 20. Resignation of M. Stambuloff, Alay 29, 
Death of Lord Coleridge, June 14 (born, 1821). Attenipat on 
Signor Crispi, June 16. British Protectorate of Uganda, June 
19. Prince Edward of York born, June 23. Death of Alme. 
Alboni, June 23 (horn, 1828). President Carnot assassinated by 
Caserio, June 24 (born, 1837). Coal strike in Scotland, June 2b. 
AI. Casimir-Perier elected President of the French Republic, June 
27, Brazil rebels finally defeated, June 27. Inter- Colonial Con- 
ference at Ottawa, June 28. Tower Bridge opened, June 30. 
United States railway strike ended, July 13. Death of Leconte de 
Lisle, July 17 (aged 75). Finance Bill third reading, July 17. Trans- 

ort KowsTiing sunk by Japanese, July 25. AA^ar against China 

eclared by Japan, August 1. Discovery of gold at Coolgardie, 
August 9. Lord Rayleigh’s paper on argon at the British Associ- 
ation, August 13. Caserio executed, August 16. New com- 
mercial treaty with Japan, August 25. Death of the Comte 
de Paris, September 8 (born, 1838). Death of Professor Helm- 
holtz, September 8 (aged 73). Chinese [defeated at Piug-yang 
(Korea) on land, and in the battle of the Yalu by sea, September 
16. Death of Oliver AYendell Holmes, October 7 (born, 1809). 
Death of Earl Grey, October 9 (born, 1802). Death of J. A, 
Froude, October 20 (born, 1818). Scottish coal strike ended, 
October 22. Count von Caprivi resigned, October 26. Prince 
Hohenlohe appointed German Chancellor, October 30. Death of 
Tsar Alexander III., November 1 (born, 1845), succeeded by 
Nicholas II. Death of John AYalter, of The Times, November 
3 (born, 1818). Death of Anton Rubinstein, November 20 (born, 
1829). Port Arthur captured by Japanese, November 21. Death 
of R. L. Stevenson, December 3 (born, 1850). Death of Ferdinand 
Lesseps, December 7 (born, 1805). Captain Dreyfus, of the 
French army, condemned for treason, December 22. [Death of 
Christina Rossetti, December 29 (born, 1830). Plague epidemic 
in Hong-kong, May to August. Turkish outrages on Armenians 
in Sassun district. 

1895. Captain Dreyfus degraded, January 4. President Casimir- 
Perier resigns, January 15. AI. F41ix Faure elected President, 
January 17. Death ‘of Lord Randolph Churchill, January 24 
(born, 1849). Death of M. de Giers, Russian Chancellor, January 
26 (born, 1820), succeeded by Prince Lobanof, February 27. 
Death of Marshal Canrobert, January 28 (born, 1809). Japanese 
naval victory off AYei-hai-wei, February 4. Death of Archduke 
Albrecht of Austria, February 18 (born, 1817). Mr Stokes, an 
Englishman, hanged in Congo State by order of Captain Lothaire, 
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ia iVbruaiv. Death of Ismail Pasha, llarch 2 ^horn, 

Seat-' ot Pi-ofessor Blaekie. Match 2 (born. lbU9). J<m-ch«ug 
capt ired by Japanese, March 4. Sir K. Loa s advance to relieve 
Quri-al beiun, April 1. Mr Gully appointed Speaker to succeed 
T nvd Pf^p] \r>rii 10. Treatv of Siiimoiioseki bigned, Apni 
CiufrM Mi^vErby Colonel' Kell^^^ April 20, Death oi Lord 
silbr.rue, Mav 4 (born, 1312). French e-tpedition under General 
Sachesue arrives at Madagascar, May 0 , , Kiel Canal opened 
June 21. Resignation ot tiie Ruaebeiv Ministry, Juiie —. Loi 
Sali.s'surv appointed Prime Minister, June 2». Death of T. II. 
Huxley,' June 29 (born, lS25j. Parliament ilissolved, July 1-. 
Murderous assault on M. Stambnloti, July 1» ; 1“® 
ihorn lSo'2). Death ot Prolessor von Gneist, July 21 (boin, 
isib ’. Anglo-Russian Pamirs Commission completes its vvoik, 
SeptGmber IS. Death of 3 ho^ 18 2). 


sliiiii.ing strike, November 0. ttir 2?. t^cotu, coiuuuxiHaxug ----- 
expedition Klr.g Prempeli, leaves Lnglaud, ^ 

Deatli of St Hilaire, November 2o (boin, ISOo). 

Deatli of A. Dumas; jlls, Amvember 27 (born 1824;. Jabez 
Bilfoiir sentenced fur Liberator frauds, Ao^veinbei- ^8 Deteat 
of Italians in Abyssinia, December 7. President Clevelands 
Aknezuela message to Congress, December 17. Dr Jam^on ^\ith 
Chartered Companv’s troops invades tbe Transvaal, December 


2b. 

*''^'lSU6. Mr Alfred Austin made Poet Laureate, January 1. Dr. 
Jatiiesoidb force defeated by the Boers near Krugersdorp, January 
1. Surrender of Dr Jameson, January 2. Kaiser’s telegram to 
Kruger puljlidied, January 3. Resignation of Mr Khodes as 
Pivniier of Cape Colony, January 6. Dr Jameson and omcer.s 
surrendered by Boers to British authorities, January 7. BriDsli 
living siRiadron commissioned, January 7. Death of Paul 'Ver- 
laine, Januarv S (aged 51). Arrest of Johannesburg reformers, 
January 9, lU. Anglo-French difficulty regarding Siam settled, 
January 15. Kuniassi occupied by Biitish, January 18. Death 
of Prince Henry of Battenberg, January 20 (born 1858). _ Clyde 
shipping strike settled, January 21. Death of Lord Leighton, 
January 24 (born, 1S30). General Weyler leaves Spain to com- 
mand against rebels in Cuba, January 25. Sir J. E. Millais 
elected President of the Royal Academy, February 20. Mr Steyn 
made President of the Orange Free State, February 21. Italians 
defeated by Abyssinians at Adowa, March 1. General Kitchener 
leaves Cairo to command Dongola expedition, March 22. Kising 
of the Matabele, March 25. Li Hung-chang left China to visit 
Europe, March 28. Johannesburg reformers sentenced, April 28 ; 
death sentences commuted same day. Major Lothaire acq^uitted 
in connexion with the hanging of ]\D Stokes, April 28. Shah 
of Persia assassinated, May 1. Dervishes defeated near Akasheh, 
Sudan, May 1. Hungarian millenary exhibition, May 2. Mata- 
bele defeated at Gwelo, May 9. Tsar’s coronation, May 26. 
Dervishes defeated at Ferkeh, June 7. Death of Jules Simon, 
June 8 (born, 1814). Dr Jameson and officers committed 
for trial, June 15. Japanese towns destroyed by sea wave, June 
15. Madagascar declared a French colony, June 20. Death of 
Mrs Beecher Stowe, July 1 (born, 1812). Dr Jameson and 
officers convicted under Foreign Enlistment Act, July 28. Li 
Hnng-cliang arrived in England, August 2. Defeat of the 
Matabele, August 6. Death of Sir J. E. Millais, August 13 (born, 
1829). Conference by Mr Rhodes with Matabele chiefs, August 
20 ; followed by submission of natives. Zanzibar bombarded by 
British, August 27. Massacre of Armenians in Constantinople, 
August 25-27. Death of Prince Lobanof, August SO (born, 1824). 
Return of Dr Hansen to Christiania, September 9. Dongola 
occupied by Egyptian troops, September 23. Death of William 
Morris, October 3 (born, 1834). Tsar’s arrival in Paris, October 
6. Death of Archbishop Benson, October 11 (born, 1829). Bishop 
Temple made Archbishop of Canterbury, October 26. Treaty of 
peace betAveen Italy and Abyssinia, October 26. Mr M‘Kinley 
elected President of the United States, Hovember 3. Anglo-Ameri- 
can agreement about Venezuela announced, November 9. Russo- 
Chinese treaty re Manchurian railway published, December 8. 

1897. Unarmed British party attacked and massacred near 
Benin, January 2. Niger Company’s expedition against Nu])^ 
and Ilorin starts, January 6. Olney-Pauncefote arbitration treaty 
signed. January 11. Death of Sir 1. Pitman, January 22 (aged 84). 
Sii' "iii'.huu of Nupe, February 5. Greek force under Colonel Yassos 
landed in Crete, February 14. South Africa Committee’s sittings 
begun, February 16. Submission of Ilorin, February 18. Benin 
city captured by British, February 18. International force sent 
to Crete by the Powers, March IS. Death of Johannes Brahms, 
April 3 (aged 63). War declared by Turkey against Greece, April 
17. Alaluiia Pass captured by the Turks, April 18. Canadian 
Differential Tariff Bill introduced, April 23. Greek retreat from 
Larissa, April 25. Disastrous fire at a charity bazaar in Paris, 
causing great loss of life, including the Duchesse d’Alen(?on, May 4. 
Olney-Pauncefote arbitration treaty rejected by United States 


ICAL TABLE 


Death of the 
Alilner in 

South Africa as High Commissioner, may /. Intervention of 
the Powers between Turkey and Greece, May 11. Disaster to a 
British force in the Tochi Valley, Indian frontier, June 10. Severe 
earthquakes in Assam and other parts of Lidia June 12. Queen 
Victoria's Diamond Jubilee, June 22. British plague officials 
murdered ned-r Bombay, June 22. Death of Mis Oliphant, June 

25 (born 1828) Naval review at Spithead, June 26. Death 
of Henri’ Meilhac, July 7 (aged lid). Herr Andree’s balloon expe- 
dition started for the North Pole, July 10. South Afiica Com- 
mittee’s report issued, July 13 Death ot Jean Iiigelow, July 20 
(acred 71). Excitement over Klondike gold discoveries, July 23. 
Rrsiiig in the Swat Valley, July 26. Capture of Abu Hamed, 
Sudan, August 7. Assassination of Senor Caiiovas del Castillo, 
Spanish Premier, August 8. General cessation ol Swat Valley 
hostilities, August 2i. Rising of Alridis, August 23. Arrival 
of President Pbure at Kronstadt to visit the Tsar, August 23. 
Farewell luncheon on board the Fothuau at Kronstadt, August 

26 Berber occupied by Egyptian troops, September 13. Severe 
fiohting with the Mamunds, September 17. Preliminary treaty 
o± peace between Turkey and Greece signed, September 18. Gen- 
eral Weyler recalled from Cuba, October 8. Advance against 
Afridis begun by Sir AV. Lockhart, October 19. Dargai heights 
stormed, October 20. Herr von Bulow appointed German Foreign 
Minister, October 22. Death of the Duchess of Teck, October 

27 (born, 1833) Dreyfus bordereau p)ublislied by the Matin, 
November 10. Kiao-chow Bay occupied by Germans, November 
14. Great tire in Cripplegate, November 19. Final treaty of 
peace between Turkey and Greece signed, December 4. Departure 
of Prince Heiirv of Prussia for China, December 16. Death of 
Alphonse Daudet, December 16 (born, 1840). British retirement 
from Tirah highlands to winter (quarteis, about Docomber 20. 
Famine and plague very severe in India during the year. 

1898. Major Esterhazy actpiitted of treason by court-martial, 

January 11. M. Zola’s letter, ‘M’accuse,” published m the ^ izrore, 
January 13. Death of “Lewis Carroll,” January 14 (aged 65). 
Deatli of Mr C. P. Villiers, January 16 (born, 1802). Uganda 
rebels defeated, January 29. The United States warship Maine 
blown up in Havana hiirbour, February 15. M. Zola convicted 
for libel, February 23. Deatli of Sir Henry Bessemer, Maruli 15 
(born, 1813). Port Arthur and Ta-lien-wan ceded to Russia, 
March 23. Great coal strike in South Wales, Ai)ril 1. Sub- 
mission of Khaibar tribesmen, April^ 1 ; the frontier pacified. 
AVei-hai-wei ceded to Great Britain, April 2. Dervishes dcfcated oD; 
the Atbara, April 8. AVar between the United States and Spain, 
April 21. Spanish fleet at Manila destroyed by Commodore Dewey, 
May 1. Serious riots in Milan, May 7. Deatli of^.AV’. E. Glad- 
stone, May 19 (born, 1809). Spanish fleet under Admiral Oervera 
arrived at Santiago de Cuba, May 19. The Merrlmac sunk l)y 
Lieutenant Hobson at the entrance to Santiago harbour, Junc_3., 
Bankruptcy of Mr E. T. Hooley, Juno 8. Agreemout with 
France re AVest Africa signed, June 14. Resignation of J\I. 
Meline, French Premier, June 15, succeeded by M. Brisson. 
Death of Sir E. Burne-Jones, June 17 (born, 1833). Corvera’s 
squadron destroyed by Admiral Sampson near Santiago, July_3. 
Major Marchand reached Faslioda, July 10. Santiago occupied 
by Americans, July 17. Death of Prince Bisrnarck, July 30 
(born, 1815). Canadian preferential tariff in favour of Groat 
Britain came into operation, August 1. Sudanese trooi)S decis- 
ively defeated in Uganda by Major Mar^v”. A’;gu't 4; they bad 
been in mutiny since October i897. .'^p-i -G’l - .imorican peace 

preliminaries settled, August 12. Manila surrendered to Ameri- 
cans, August 13. United States and Canadian Conference at Quebec 
opened, August 23. Tsar’s disarmament ^il-i--; -jd. Augn -t 21. 
Suicide of Colonel Henry while under ,\v \\ for K-rgii.g « ■ id-; m 
in the Dreyfus case, August 30. Complete defeat ot the Khalifa 
at Omdiirnian, September 2. Assassination of the Empress of 
Austria at Geneva, September 10. Terrible hurricane in the 
AVest Indip«. Septembpr U. Death of Sir George Grey, September 
19 (born, 2 . ^l■•■ ring between the Sirdar and Major Marchand 

at Faslioda, September^ 21. Coiop d'Mat in China, Dowager- 
Empress becoming regent, Septem'ber 22. Dreyfus case remitted 
to the Court of Cassation, September 26. Death of Piivis de 
Chavannes, October 25 (aged 72). Resignation of M. Brisson, 
October 25 ; succeeded by M. Ch. Diipuy. Arrival of the Kaiser 
at Haifa on his tour in the Holy Land, October 27. Frejicli 
Government decided to evacuate Fashoda, November 4. Prince 
George of Greece nominated High Commissioner of Crete, Novem- 
ber 26. Spanish- American treaty of peace signed, December 10. 
Death of A^illiam Black, December 10 (born, 1841). Withdrawal 
of Major Marchand from Fashoda, December 11. Retirement from 
the Liberal leadership by Sir W. Harcourt announced, December 13. 
Imperial penny postage came into force, December 25. Plague 
was again prevalent in India this year, especially in Bombay. 

1899. Native disturbances in Samoa, January 1. Anglo-Egyp- 
tian agreement regarding the Sudan, January 19. Fighting at 
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Manila between United States troops and Tilipinos, February 4. 
Death of Count Yon Capri vu, February 6 (born, 1831). Death of 
President Faure, February 15 (born, 1841). Emile Loubet elected 
French President, February IS. Russian manifesto issued limit- 
ing Finnish autonomy, February 20. Death of Lord Herschell, 
March 1 (born, 1837). Agreements regarding railways and tele- 
graphs in Africa negotiated with the German Government by Mr 
Rhodes in Berlin, March 10-16. Apia shelled by British and 
American warships, March 16. Anglo-French convention signed 
regarding possessions in Africa, March 21. Death of ^Idouard 
Pailleron, April 20 (born, 1834). British and Italian squadrons 
reviewed in Aranci Bay by King Humbert, April 22. The Hague 
Peace Conference opened, May 18. Death of Sehor Castelar, 
May 25 (born, 1832). Death of Rosa Bonheur, May 25 (born, 1823)! 
Conference opened at Bloemfontein between Sir A. Milner and 
President Kruger, May 31. Sale announced of Spanish Pacific 
islands to Germany, June 2. Death of Johann Strauss, June 3 
(born, 1826). Dreyfus verdict annulled by Court of Cassation and 
new court-martial ordered, June 3. Bloemfontein Conference 
concluded without result, June 6. Provisional Government for 
Samoa appointed, June 9. Defeat of French Ministry, June 12. 
Yenezuela arbitration proceedings begun in Paris, June 15. French 
Ministry formed by M. Waldeek-Rousseau, June 22. Dreyfus 
landed in France for retrial at Rennes, July 1. Death of Victor 
Cherbuliez, July 1 (born, 1829). London Government Bill passed 
the Lords, July 4. Lieutenant- Colonel Klobb, of the Bhench 
marines, killed in the Sudan by Captain Voulet’s troops, July 14. 
Close of The Hague Conference, July 29. Retrial of Dreyfus 
begun, August 7. M. Labori, counsel for Dreyfus, shot in 
the back, August 14. Death of Professor Bunsen, August 16 
(born, 1811). Dreyfus found guilty by the Rennes court-martial, 
September 9 ; pardoned, September 19. Last British despatch in 
Transvaal negotiations succeeding the Bloemfontein Conference 
September 22. Decision of the Venezuela Arbitration Court, 
October 3. Boer ultimatum, October 9 ; war begun, October ll! 
Battle of Talana Hill, October 20 ; Sir W. P. Symons mortally 
wounded. Battle of Elandslaagte, October 21. British disaster 
at Nicholson’s Nek, October 30. Arrival of Sir R. Buller at the 
Cape, October 31. Anglo -German Samoa Convention signed, 
November 14. Successful advance by Lord Methuen, driving 
the Boers from Belmont, November 23; Graspan, November 25 ; 
and Modder River, November 28 ; but with severe British losses. 
Defeat and death of the Khalifa at Om Debrika, November 25. 
Serious reverse to General Gataore at Stormberg, December 10. 
Lord Methuen repulsed at Magersfontein, December 11 ; General 
"Wauchope killed. Sir R. Buller repulsed at Colenso, December 
15 ; eleven guns lost. Lord Roberts appointed to chief command 
in South Africa, with Lord Kitchener Chief of the Staff, December 
16. New South Wales, Victoria, South Australia, Queensland, 
and Tasmania this year agreed on a scheme of federation. Famine 
and distress in Russia. 

1900. Enrolment of members of the C.I.V. corps, January 1. 
Boer assault on Ladysmith repulsed, January 6. Arrival of Lord 
Roberts and staff at Cape Town, January 10. Osman Digna 
captured near Tokar, January 19. Death of John Ruskin, January 
,20 (born, 1819). Death of R. D. Blackmore, January 20 (born, 
1825). Fresh advance by General Buller repulsed after heavy 
fighting at Spion Kop, January 24. Lord Roberts’s advance from 
Modder River begun, February 11. Relief of Kimberley by General 
French, February 15. Indian Famine Mansion House Fund 
opened, February 15. Severe fighting in Natal by General Buller’s 
force, February 18-23. Surrender of Cronje and 4000 Boers at 
Paardeberg, February 27. Relief of Ladysmith, February 28. 
Th4dtre Fran9ais destroyed by fire, March 8. Bloemfontein occu- 
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1. Old Testament. 

A SEN'SE of the importance of a fixed standard of 
chronology was only acquired gradually in the history 
of the world. Nations in a primitive state of civilization 
were not, and are not, conscious of the need. When the 
need began to be felt events were probably at first dated 
by the regnal years of kings; the reigns of successive kings 
were then arranged in order, and grouped, if necessary, in 
dynasties, and thus a fixed standard was gradually con- 
structed. Particular states also not nnfrequently introduced 
fibsed eras, which obtained a more or less extensive 
currency, as the era of the first Olympiad (776 b.c.), of the 
foundation of Rome (753 b.c.), and of the Seleucidae at 
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pied, March 13. Death of General Sir Y\h Loekliart, 18 

(born, lS41j. Death of Comm and ant General Joubert, March 27. 
Delagoa Bay award issued after eleven years, March 29. Britn-li 
loice caught m ambush at Sauna’s Post, ilarch 31. " surrender 
of 600 British at Redder^burg, April 3. Queen’s visit to DuLlFn 
Apnl 4. Attempt on the Prince ot AVales by Sipido at Brussels! 
April 4. Death of Ghazi Osman Pasha, April 4 (aged 6S). New^-. 
received of a rising in Ashanti, April 9. Pans Exhibition oT^eneci^ 
April 14. Death of the Duke ol Argvll, April 24 (horn 
Death of M. de Munkacsy, May 1 (born, 1844). Advance from 
Bloemfontein begun, May 2. Relief of Mafeldng, May 17 
Anxiety in Peking over the Boxer outbreak, May 20. Orange 
Free State annexed. May 26. Johannesburg occupied, May 31. 
Pretoria occupied, June 5. Start of Admiial Seyniourh expedition 
to relieve Peking Legations, June 10 ; forced to retreat, June 19 ; 
returned to Tientsin, June 26. Bc=-‘:vat--n of Mr Schreiner’s 
Cape Ministry, June 13; succeed-.. i J. Gordon Sprigs; 

Massacre of native Christians in Peking, June 13. Taku forts 
captured by the allied squadrons, June 17. Baron von Ketteler, 
German Minister, murdered in Peking, June 20 ; siege of the 
Legations begun. Death of Count Muravieff’, Russian Chancellor, 
June 21 (born, 1845) ; succeeded by Count Lamsdorff. Australian 
Commonwealth Bill received the royal assent, July 9. Earl of 
Hopetoun appointed Governor - General of Australian Common- 
wealth, July 13. Russians attacked by Chinese in Eastern Siberia, 
July 14 ; resulting operations ended in occupation of Manchuria 
by Russian troops. Native city of Tientsin captured by the allies, 
July 14. Knmassi garrison relieved hy Colonel Willcocks, July 
15. Assassination of King Humbert of Italy, July 29 (born, 
1844). Death of the Duke of Coburg, Jnl}^ 30 (born, 1844). 
Surrender of General Prinsloo and 3000 Boers, July 30-31. West 
Australia decided to join the Commonwealth, August 2. 
Death of Lord Russell of Killoweu, August 10 (born, 1832). 
Relief of the Peking Legations, August 14. Mansion House 
V7ar Fund exceeded £1,000,000, September 3. Koruati Poort 
occupied by the British, September 24. Parliament dissolved, 
September 25 ; the Unionists again returned, with a majority 
of 134. Lord Roberts appointed Commander-in-Chief, September 
30. Anglo - German agreement regarding China, October 16. 
Resignation of Prince Hohenlohe, German Chancellor, October 
17; succeeded by Count von Bulow. Mr Kruger sailed for 
Europe, October 20. Transvaal annexed by Royal ])roclamation, 
October 25. Death of Mr Sims Reeves, October 25 (born, 1822). 
Death of Professor Max Muller, October 28 (born, 1823). Defeat 
of De Wet near Bothaville, November 5. Re-election of President 
M‘Kinley, November 6. Death of Sir Arthur Sullivan, November 
22 (born, 1842). Arrival of Mr Kruger at Marseilles, November 
22. Dewetsdorp captured by De Wet, November 23. Command 
in South Africa handed over to Lord Kitchener, November 29. 
Mr Kruger left Paris for Germany, December 1 ; refused an inter- 
view by the German Emperor ; proceeded to Holland. Attempted 
invasion of Cape Colony by De Wet foiled, December 2-S. Mr 
Healy expelled by the Irish Nationalist party, December 11. 
Reverse to General Clements’s force at Nooitgedacht, December 
13. Invasion of Cape Colony by Boers under Kritzinger and 
Hertzog, December 16. Hay-Pauncefote Treaty ratified by the 
United States Senate with amendments, December 20. Death of 
Field-Marshal Count von Blumenthal, December 22 (born, 1810). 
Death of Lord Armstrong, December 27 (born, 1810). Mr Barton 
appointed first Premier of the Australian Commonwealth, Decem- 
ber 30. Allies’ terms to China accepted in principle, December 
30. Proposed Russo- Chinese agreement re Manchuria known in 
Peking, December 31. Terribly severe famine in India this- 
year. (w. w. S.*) 
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Antioch. (312 b.c.), which is followed by the Jewish author 
of the first book of Maccabees. Some of the earliest 
documents which we possess are dated by the year in 
which some noticeable event took place, as in contract- 
tablets of the age of Sargon of Agade (3800 b.c., or, 
according to other authorities, 2800 b.c.), “In the year 
in which Sargon conquered the land of Amurru [the 
Amorites] ” ; or, “ In the year in which Samsu-satana [c, 
2200 b.c.] made the statue of Marduk ’’ : Is. vi. 1 (“ In 
the year of KingUzziah’s death ^’), xiv. 28, xx, 1, are examples 
of this method of dating found even in the Old Testament. 
In process of time, however, the custom of dating by the 
regnal year of the king became general. The Babylonians 
and Assyrians were probably the first to construct and 

S, III. — lo 
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eniploT a fi.i:ed ckronological standard ; and the numerons 
cr>iitraet -tablets, and lists of kings and yearly officials, 
discovered within recent years, alibrd striking evidence 
of the precision with which they noted chronological 
details. Biblical chronology is, unfortunately, in many 
respects uncertain. Prior to the establishment of the 
monarchy the conditions for securing an exact and con- 
secutive chronology did not exist ; the dates in the earlier 
period of the history, though apparently in many cases 
jirecise, being in fact added long after the events described, 
and often (as will appear beloiv) resting upon an artificial 
basis, so that the precision is in reality illusory. And 
after the establishment of the monarchy, though the con- 
ditions for an accurate chronology now existed, errors 
by some means or other found their "way into the 
figures; so that the dates, as we now have them, are in 
many cases at fault by as much as two to three decades 
of years. The exact dates of events in Hebrew history 
can be determined only wPen the figures given in the 
Old Testament can he checked and, if necessary, corrected 
by the contemporary monuments of Assyria and Baby- 
lonia, or (as in the post-Exilic period) by the knowledge 
which we independently possess of the chronology of the 
Persian kings. In the following parts of this article 
the chronological character of each successive period 
of the Old Testament history will he considered and 
explained as far as the limits of space at the writer’s 
disposal permit. 

I. From the Creation of 2Ian to the Fxodus . — ^In the 
whole of this period the chronology, in so far as it consists 
of definite figures, depends upon that part of the Penta- 
teuchal narrative which is called by critics the “Priestly 
Code ” (see Pentateuch in Ency. Brit., ninth edition, 
vol. xviii.). The figures are in most, if not in all cases 
artificial, though the means now fail us of determining 
upon what principles they were calculated. It is also to- 
be noted that in the Samaritan text of the Pentateuch, 
and in the LXX., the figures, especially in the period from 
the Creation to the birth of Abraham, differ considerably 
from those given in the Hebrew, yielding in Sam. a lower, 
but in the LXX. a much higher total. The following 
tables will make the details clear ; — 


(1) From the Creation of Man to the Flood (Gen. v., 
and vii. 11). 



Age of each at birth of next. 


Heb. 

Sam. 

LXX. 

Adam (930) .... 
Seth (912) .... 
Eiiosh (905) .... 
Kenan (910) .... 
Mahalalel (895) . 

Jared (962) . 

Enoch (365) . . ! 

Methuselah (069) . 

Lamech (777) 

Xoah (950) ; age at Flood . 

130 

106 

90 

70 

65 

162 

65 
187 
182 
i 600 

130 

105 

90 

70 

65 

62 

65 

67 

53 

600 

230 

205 

190 

170 

165 

162 

165 

187^ 

1 188 
600 

Total from the Creation of 
Man to the Flood 

1656 

1307 

2262 


The figures in pareatheaes indicate the entire acrea 
assigned to the several patriarchs ; these are generally the 
same in the three texts. The Sam., however it will be 
noticed, makes in three cases the father’s age at the birth 
“ Ills eldest son less than it is in the Heb. text, while 
the Lh..\. makes it in several cases as much as 100 years 
higher, the general result of these differences being that 
the total in the Sam. is 349 years less than in the Heb. 
while in the LXX. it is 606 years more. The names' 

^ Or, according to soma MSS., 167. 


it need hardly be remarked, belong to the prehistoric 
period, and equally wfith the figures are destitute of 
historical value. 


(2) From the Flood to the Call of Abraham (Gon. xi.). 



Ago of each at birth of next. 


Heb. 

Sam. 

LXX. 

Arphaxad (438) - . 

353 

135 

135 

Cainan (460) [cf. Luke iii. 27] 



130 

Shelah (433) 

30 

130 

130 

Eber (464) .... 

34 

134 

134 

Peleg(239) .... 

30 

130 

130 

Reu (239) .... 

32 

132 

132 

Serug (230) .... 

30 

130 

130 

Nahor (148) .... 

29 

79 

79 

Terah (205) .... 
Abraham (175) ; age at Call 

70 

70 

70 

(Gen. xii. 4) , . . 

75 

75 

75 

Total from the Flood to the 
Call of Abraham 

365 

1015 

1145 


The variations are analogous to those under (1), except 
that here the birth-years of the patriarchs in both Sam. 
and LXX. differ more consistently in one direction, being, 
viz., almost uniformly higher by 100 years. It has been 
much debated, in both cases, which of the three texts 
preserves the original figures. In (2) it is generally agreed 
that the Heb. does this, the figures in Sam. and LXX. 
having been arbitrarily increased for the purpose of 
lengthening the entire period. The majority of scholars 
hold the same view in regard also to (1) ; but Dillmann 
gives here the preference to the figures of the Sam. The 
figures, of course, in no case possess historical value : 
accepting even Ussher’s date of the Exodus, 1491 B.c., 
which (see below) is earlier than is probable, we should 
obtain from them for the creation of man 4157 B.c., or 
(LXX.) 5328,^ and for the confusion of tongues, which, 
according to Gen. xi. 1-9, immediately followed the Flood, 
2501 B.C., or (LXX.) 3066 b.c. But the monuments of 
Babylonia make it certain that man must have 
appeared upon the earth long before either 4157 B.c. or 
5328 B.c. ; and numerous inscriptions, written in three dis- 
tinct languages— -Egyptian, Sumerian, and Babylonian-— 
are preserved, dating from an age considerably eailier than 
either 2501 b.c. or 3066 E.c.s The figures of Gon. v. and 
xi. thus merely indicate the manner in which the author 
of the priestly narrative — and probably to some extent 
tradition before him — pictured the course of these eaily 
ages of the world’s history. The ages assigned to the 
several patriarchs (except Enoch) in Gon. v. are much 
greater than those assigned to the patriarchs mentioned 
in Gen. xi., and similarly the ages in Gen. xi. 10-18 are 
higher than those in Gen. xi. 19-26 ; it is thus a collateral 
aim^ of the author to exemplify the supposed gradual 
diminution in the normal years of human life. 


accorumg to Leross^us, supposed that tlieie 
were ten antediluvian kings, who they declared had reigned for 
the portentous penod of 432,000 years: 432,000 years, however, 
It has been ingeniously pointed out by Oppert {GotL Gel, JSfack- 

S' while 1656 years (the 

Heb. date of the^Rlood) = 86,400 weeks (1656 = 72x23 : and 23 
years being — 8395 days + 5 intercalary days = 8-100 days = 1200 
weeks) ; and hence the inference has been drawn that the two 
perils have in some way been developed from a common basis, 

Babylonian. 


aged 100 at the time of the 


^ Shem, the father of Arphaxad, 

Flood, and lives for 600 years. 

4 Disregarding the “two years ” of Gen. ri. 10 : see v. 32, vli. 11. 

5 “kmg account of the reading of LXX in Ex. xii. 40 (p. 75). 
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(3) FfOlii the Call of Abraham to the Exodus. 

Rrom the Call of Abraham to the birth of Isaac 

(Abraham being then aged 100, Gen. xxi. 5). 25 years 

Age of Isaac at the birth of Esau and Jacob 

(Gen. XXV. 26) 60 ,, 

Age of Jacob when he "went down into Egyi)t 

(Gen. xlvii. 9) . .... 130 ,, 

The period of the Patriarchs’ sojourn in Canaan 

was thus ....... 215 ,, 

But the period of the Israelites’ soj ourn in Egypt, 

according to Ex. xii. 40, 41, was . . . 430 ,, 

We thus get — 

From the Call of Abraham to the Exodus (Heh. 
text) ..... 215 + 430 = 645 years 

From the Flood to the Call of Abraham (Heb. 

text) 365 ,, 

From the Creation of Man to the Flood (Heb. 

text) 1656 ,, 

From the Creation of Man to the Exodus (Heb. 

text) 2666 ,, 

On these figures the following remarks may be made ; — 
(i.) In Genesis the chronology of the Priestly Code P”) 
is not consistent tvdth the chronology of the other parts of 
the book (“ JE Three or four illustrations will sufidce : 
(a) The author of Gen. xii. 10-20 evidently pictures Sarai 
n-s a comparatively young woman, yet, according to P (xii. 
4, xvii. 17) she was 65 years old, (h) In Gen. xxi. 15 
it is clearly implied that Ishmael has been carried by his 
mother, yet according to xvi. 16, xxi. 5, 8, he must have 
been at least 15 years old. (c) In Gen, xxvii. Isaac is to 
all appearance on his deathbed (cf. ver. 2), yet according 
to P (xxv. 26, xxvi. 34, xxxv. 28) he survived for eighty 
years, dying at the age of 180. Ussher and others, 
arguing back from the dates in xlvii. 9, xlv. 6, xii. 46, 
xxxi. 41, infer that Jacob’s flight to Haran took place in 
his 77th year. This reduces the 80 years to 43 years, 
though that is scarcely less incredible. It involves, 
moreover, the incongruity of supposing that thirty-seveyi 
years elapsed between Esau’s marrying his Hittite wives 
'(xxvi. 34) and Rebekah’s expressing her apprehensions 
'(xxvii. 46) lest Jacob, then aged seventy -^even^ should 
follow his brother’s example. iff) In Gen. xliv. 20 
Benjamin is described as a “ little one ” ; in P, almost 
immediately afterwards (xlvi. 21), he appears as the father 
of ten sons; for a similar anomaly in xlvi. 12, see the 
Oxford Hexateuch^ i. p. 25 n. (ii.) The ages to which the 
various patriarchs lived (Abraham, 175 ; Isaac, 180 ; 
Jacob, 147), though not so extravagant as those of the 
.antediluvian patriarchs, or (with one exception) as those 
of the patriarchs between Noah and Abraham, are much 
greater than is at all probable in view of the structure 
and constitution of the human body, (iii.) The plain inten- 
tion of Ex. xii. 40, 41 is to describe the Israelites as having 
dwelt in Egypt for 430 years, which is also in substantial 
agreement with the earlier passage, Gen. xv. 13 (“shall 
sojourn in a land that is not theirs, . . . and they shall 
afflict them 400 years”). It does not, however, accord 
with other passages, which assign only four generations 
from Jacob’s children to Moses (Ex. vi, 16-20 ; F7um. xxvi. 
5-9 ; cf. Gen. xv. 16), or five to Joshua (Josh. vii. 1) ; and 
for this reason, no doubt, the Sam. and LXX. read in Ex. 
xii. 40, “ The sojourning of the children of Israel in the land 
of Egypt, and in the land of Canaan, was 430 years,” 
reducing the period of the sojourn in Egypt to half of that 
stated in the Hebrew text, viz., 215 years. This computa- 
tion attained currency among the later Jews (Josephus 
and others; cf. the “400 years” of Gal. iii. 17). The 
forced and unnatural rendering of Ex. xii. 40 in the A.Y. 
(contrast B.Y.), which was followed by Ussher, is intended 
for the purpose of making it possible, (iv.) The in- 
terval between Abraham and the Exodus appears to be 
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greater than is permitted by the synchronisms with external 
history. It is difiicult (^^ee below^) to place the Exodus 
much earlier than c. 1200 b.c. If, however, the AmraTliel 
of Gen. xiv. is rightly identified by schokrs with the 
Babylonian king Khammurabi (whose reign is assigned 
variously by Assyriologists to dates ranging beUveeii 237G- 
2333 B.c. to 2120-2065 b.c.),^ and if, further, the part 
ascribed to Abraham in the same chapter is historical, the 
interval between Abraham’s entry into Canaan and the 
Exodus cannot be less than c. 900 years, and iiiav very 
possibly be more, as against the 645 years allowed Ijy the 
Hebrew text, or the still shorter period of 430 years allovced 
by Ussher’s computation. From the facts that have been 
here briefly noted it must be evident how precarious and, 
in parts, how impossible the Biblical chronology of this 
period is. (v.) It has been observed as remarkable that 
2666, the number of years (in the Hebrew text) from the 
Creation of Man to the Exodus is, in round numbers, just 
twm-thircls of 4000 ; and the fact has suggested the infer- 
ence that the figure was reached by artificial computation. 

The Date of the Exodus . — Is it possible to determine 
this, even apiDroximately, upon the basis of external data ? 
(i.) The correspondence between the Egyptian governors 
established in diflerent parts of Palestine and the Egyptian 
kings Amen-h6tep III. and lY. of the 18th dynasty, which 
was discovered in 1887 at Tel el-amarna, makes it evident 
that Palestine could not yet have been in the occupation 
of the Israelites. It was still an Egyptian province, and 
the Babylonian language, iu which the correspondence is 
written, shows that the country must have been for a con- 
siderable time past, before it came into the possession of 
Egypt, under Babylonian influence. One of the kings, 
now, who corresponds with Amen-h6tep lY, is Burnaburiash 
IL, king of Babylon, and Egyptologists and Assyriologists 
are agreed that the date of these monarchs was c. 1400 
B.c. The conquest of Canaan, consequently, could not 
have taken place till after 1400 B.c. (ii.) It is stated in 
Ex. i. 1 1 that the Israelites built in Egypt for the Pharaoh 
two store-cities, Pithom and Eaamses. The excavations of 
M. Naville have, however, shown that Eamses II. of the 
19th dynasty was the builder of Pithom; and though 
the other city has not at present been certainly identified, 
its name is sufficient to show that he was its builder 
likewise. Hence the Pharaoh of the Exodus is commonly 
supposed to have been Eamses II. ’s successor, Merenptah. 
Egyptian chronology is unfortunately imperfect, hut 
Professor Petrie, who has paid particular attention to the 
subject, and who assigns the reign of Amen-liotep lY. to 
1383-1365 B.c., assigns Eamses II. to 1275-1208 b.c.^ In 
Merenptah’s fifth year the Delta was invaded by a formid- 
able body of Libyans and other foes ; ^ and it has been 


^ Early Babylonian clironology is itself, in some of its details, 
difficult and uncerta:^n, tbe figures given in the two im^iortant dynastic 
lists discovered by Mr Pinches in 1874 and 1880 (see Records of the 
Rost, 2nd ser. vol. i. p. not harmonizing completely with state- 

ments made by later Assyrian and Babylonian kings as to the years 
which had elapsed since the reigns of certain of their predecessors. 
The figures in the dynastic lists would lead most naturally to such 
dates as 2376-2333 B.c. (Sayce, Rarly Israel, 1899, p. 281), 2342-2288 
(R. W. Rogers, Hist, of Babylonia and Assyria, New York, 1900, i. 338 
— at least approximately, p. 387 n.), 2287-2232 (Maspero, Struggle 
of the Nations, 1897, p. 27), c. 2285 (L. W. King, Bncycl. Bihlica, 
1899, i. 445) ; but other scholars argue with much force that there are 
errors in some of the transmitted figures, and so arrive at the dales 
2248-2194 (Lehmann, Zwei HauptproUeme der Altor. Chronologic, 
1898, p. 99 and tab. 3), 2120-2065 (Rost, Tlntersuchungen zur Altor. 
Gesch. 1897, p. 23), or 2130-2087 (Hommel, Expository Times, x. 
1898, p. 210 /.). On Khammurabi himself, see further Maspero, 
op. cit. pp. 39-44 ] and on the chronological question Rogers, ogj. 
cit. pp. 312-348. 

^ Petrie, Hist, of Egypt, i. (1895), p. 251 ; ii. (1897), p. 29. 

3 See Merenptah’s account of the defeat of these invaders in 
Maspero, op. cit. pp. 432-437. 
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cotiji'Ctnred that the Israelites took the opportunity of 
e^eiiping during the unsettleiueut that was thus occasioned. 

Aiternative dates for Ramses IL : Sayce, Early Israel, p. ^2/ /, 
134S-I2S1 B.c. (tke Exodus [p. 286], 1270); Maspero, op, cit, p. 
449, e. 1820-1255 ; Lehmann, *1324-1258 (at earliest). _ Attempts 
liave ]H 2 eii made to identiiV the Khahiri, who are mentioned often 
in the Tel el-aiiiarna letters as foes, threatening to inTade Pales- 
tine and bring the Egv]*tian supremacy over it to an end, with 
the Hebrews. The Exodus, it has been pointed out, might then 
be under Amen-libtep IL (1490-1474 B.c., Maspero ; 1449- 

1423, ITtriej, the successor of Thothiiies, and more time would be 
allowed for the events between the Exodus and the time of David 
(c. 1000 -which, if the date given above^ he correct, have been 
thought to be unduly compressed (see Oir in the Expositor, March 
lS97r p- 061 f.) ; hut there are difficulties attaching to this 
view, and it has not been adopted generally by scholars. 

The mention of Israel on the .steie of O^Lcieiiptah, discovered by 
Petrie in lS9d Israel is desolated ; its seed [or fruit] is not "), 
is too vague and indefinite in its terms to throw any light on the 
question of the Exodus. See the discussion (with the references) 
in Hogarth’s Authority and Archaeology, pji. 62-65. 


IL From the Fxodiis to the Foundation of the Temple 
(fn the fourth year of Solomon^ 1 Kings vi. 1). — In the 
chronological note, 1 Kings vi. L, this period is stated to 
have consisted of 480 (LXX. 440) years. Is this figure 
correct 1 If the years of the several periods of oppression 
and independence mentioned in the Book of Judges (Judges 
iii. 8, 11, 14, 30; iv. 3 ; v. 31 ; vi. 1 ; viii. 28; ix. 22 ; 
X. 2, 3, 8 ; xii. 7, 9, 11, 14 ; xiii. 1 ; xv. 20 ; xvi. 31) be 
added up, they will be found to amount to 410 years ; to these 
must be added further, in order to gain the entire period 
from the Exodus to the foundation of the Temple, the 
40 y’ears in the wilderness, x years under Joshua and 
the elders (Judges ii. 7), the 20 years’ judgeship of Eli 
(1 Sam. iv. 18), the judgeship of Samuel (perhaps 20 
years; cf. 1 Sam. vii. 2), the y years of Saul (the two 
years of Sam. xiii. 1 [E.Y.] seem too few), the 40 years of 
Datid (1 Kings ii. 11), and the first four years of Solomon, 
ne., 14:1 + x + y years, in all 554 years, + two unknown 
periods denoted by x and y — in any case considerably 
more than the 480 years of 1 Kings vi. 1. This period 
might no doubt be reduced to 480 years by the supposi- 
tion, in itself not improbable, that some of the judges 
were local and contemporaneous ; the suggestion has also 
been made that, as is usual in Oriental chronologies, the 
years of foreign domination were not counted, the be- 
ginning of each judge’s rule being reckoned, not from the 
victory which brought him into power, but from the death 
of his predecessor ; we should in this case obtain for the 
period from the Exodus to the foundation of the Temple 
AiQ + x + y years,^ which if 30 years be assigned con- 
jecturally to Joshua and the elders, and 10 years to Saul, 
would amount exactly to 480 years. The terms used, 
however (^^and the land had rest forty years,” iii. 11 ; 
similarly, iii, 30 ; v. 31 ; viii. 28), seem hardly to admit of 
the latter supposition ; and even if they did, it would still 
be scarcely possible to maintain the correctness of the 480 
years : it is difficult to harmonize with what, as we have 
seen, appears to be the most probable date of the Exodus ; 
it is, moreover, open itself to the suspicion of having been 
formed artificially, upon the assumption that the period in 
question consisted of twelve generations ^ of 40 years each. 
In the years assigned to the different judges, also, the 
frequency of the number 40 (which certainly appears to 
have been regarded by the Hebrews as a round number) is 


^ ^ Namely, 40 years in the wilderness ; Josh-ua and the elders (Judge 
ii. 7), a? years; Othniel (iii. 11), 40 years ; Bhud (iii. 30), 80 years 
Barak (v. 31), 40 years ; Gideon (viii. 28), 40 years ; Jephthah an 
five minor judges (x. 2, 3 ; xii. 7, 9, 11, 14), 76 years ; Samso 
(xvi. 31), 20 years ; Eli (1 Sam. iv. 18), 40 years ; Samuel (vii. 2), 2 
years ; Saul, y years ; David, 40 years ; and Solomon’s first four yean 
— in all 440 + a: + ^ years. 

Namely, Moses (in the wilderness), Joshua, Othniel, Ehuc 
Deborah, Gideon, Jephthah, Samson^ Eli, Samuel, Saul, and David. 


suspicious. On the whole no certain chronology of this 
period is at present attainable.^ 

III. From the Fourth Year of Solomon to the Captivity of 
Judah, — During this period the dates are both more 
abundant, and also, approximately, far more nearly correct, 
than in any of the earlier periods ; nevertheless in details 
there is still much uncertainty and difficulty. The Books 
of Kings are a compilation made at about the beginning 
of the Exile, and one object of the compiler was to give 
a consecutive and complete chronology of the period em- 
braced in his work. With this purpose in view, he not 
only notes carefully the length of the reign of each king in 
both kingdoms, but also (as long as the northern kingdom 
existed) brings the history of the two kingdoms into^ 
relation with one another by equating the commencement 
of each reign in either kingdom with the year of the reign 
of the contemporary king in the other kingdom. 

The following are examples of the standing formnlm used by 
the compiler for the purjjose : — ‘Mn the twentieth year of 
Jerohoam king of Israel began Asa to reign over Judah. And 
forty and one years reigned he in Jerusalem ” (1 Kings xv. 9, 10). 
“In the third year of Asa king of Judah began Baasfia the son of 
Ahijah to reign over all Israel in Tirzah, (and reigned) twenty 
and four years ” {ihid. ver. 33). 

In these chronological notices the lengths of the reigns 
were derived, there is every reason to suppose, either from 
tradition or from the state annals — the “ book of tbc 
chronicles of Israel” (or “Judah”), so constantly referred 
to by the compiler as his authority (e.y,, 1 Kings xv. 23, 31;, 
xvi. 5) ; but the “ synchronisms ” — Lt?., the corresponding 
dates in the contemporary reigns in the other kingdom — 
were derived, it is practically certain, by computation from 
the lengths of the successive reigns. Now in some cases, 
perhaps, in the lengths of the reigns themselves, in other 
cases in the computations based upon them, errors have 
crept in, which have vitiated more or less the entire chrono- 
logy of the period. The existence of these errors can be 
demonstrated in two ways : (1) The chronology of the 
two kingdoms is not consistent wuth itself ; (2) the dates 
of various events in the history, which are mentioned also 
in the Assyrian inscriptions, are in serious disagreement 
with the dates as fixed by the contemporary Assyrian 
chronology. 

(1) That the chronology of the two kingdoms is in- 
consistent with itself is readily shown. After the division 
of the kingdom the first year of Jeroboam in Israel 
coincides, of course, with the first year of llehoboani 
in Judah ; and after the death of Jelioram of Israel and 
Ahaziah of Judah in battle with Jehu (2 Kings ix. 24, 27), 
the first year of Jehu in Israel coincides similarly with 
the first year of Athaliah in Judah : there are thus, 
in the history of the two kingdoms two fixed and certain 
synchronisms. Now, if the regnal years of the kings of 
Israel from Jeroboam to Jehoram be added together, they 
will be found to amount to 98, while if those of the kings 
of Judah for the same period (viz., from Relioboam to^ 
Ahaziah) be added together, they amount only to 95. This 
discrepancy, if it stood alone, would not, however, be 
serious. But when we proceed to add up similarly the 
regnal years in the two kingdoms from the division after 
Solomon’s death to the fall of Samaria in the sixth year of 
Hezekiah (2 Kings xviii. 10), we find in the southern 
kingdom 260 years, and in tire northern kingdom only 
241 years 7 months. This is a formidable discrepancy. 
IJssher, in order to remove it, has recourse to the doubtful 

® The “300 years” of Judges xi. 26 agrees very nearly with the 
sum of the years (namely, 319) given in the preceding chapters for the 
successive periods of oppression and independence. The verse occurs 
in a long insertion (xi. 12-28) in the original narrative ; and the figure 
was most probably arrived at by computation upon the basis of the. 
present chronology of the hook. » 
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•expedient of artificially lengthening the northern series of 
years, by assuming (Yfithout any authority in the text) an 
“ interregnum of 11 years ” after the death of Jeroboam IL, 
and an '“^anarchy for some years” between Pekah and 
Hoshea (see the margin of A.Y. at 2 Kings xiv. 29 ; 
XV. 8 , 29). 

(2) As Ave now knoAV, the methods of chronological com- 
putation adopted by the Assyrians w^ere particularly 
exact. Every year a special officer Avas appointed, who 
held office for that year, and gaA^e his name to the year ; 
and ‘^canons,” or lists, of these officers haA^e been dis- 
covered, extending from 893 to 66G B.c.^ The accuracy 
of these canons can in many cases be checked by the full 
annals AAdiich Ave noAv possess of the reigns of many of the 
kings — as of Asshur-nazir-abal (885-860 B.c.), Shal- 
maneser II. (860-825), Tiglath-pileser III. (745-727), 
Sargon (722-705), Sennacherib (704-781), Esarhaddon 
(681-668), and Asshurbanipal (668-626). Thus from 
■893 B.c. the Assyrian chronology is certain and precise. 
Eeducing noAv both the Assyrian and Biblical dates to a 
•common standard, ^ and adopting for the latter the com- 
putations of TJsslier, Ave obtain the following singular 
series of discrepancies : — 


Bates according 
to Ussher’s 
Chronology. 

EeignofAhab .... 918-897 

Aliab mentioned at the battle of 

Dates accord mg 
to Assyrian 
Inscription. 
B.c. 

Karkar , ... 

Reign of Jehu 

Jehu pays tribute to Shalmaneser 

884-856 

854 

II 

Reign of Menahem .... 
Menahem mentioned by Tiglath- 

772-761 

842 

pileser III. .... 

Reign of Pekah .... 

Reign of Hoshea .... 

Assassination of Pekah and suc- 
cession of Hoshea, mentioned by 

759-739 

730-721 

738 

Tiglath-pileser III. . 

‘Capture of Samaria by Sargon iu 


733 (or 732)3 


^ See George Smith, The As&yriar T.-yr; : ■ "* (1^75), pp. 29 ff., 

-B7 ; Schrader, KeilinschHftlichelJ ^ .ii.'’ itions of AssA’Tian 

and Babylonian inscriptions), i. (1889), p. 204 ff. 

2 It may be explained here that the dates of the Assyrian and 
Babylonian kings can be reduced to years B.c. by means of the so- 
. called “Canon of Ptolemy,” which is a list of the Babylonian and 
Persian kings, Avith the lengths of their reigns, extending from 
Nabonassar, 747 B.c., to Alexander the Great, drawn up in the 
2nd century a.d. by tlie celebrated Egyptian mathematician and 
.geographer Ptolemy: as the dates B.c. of the Persian kings are knoAvn 
independently, from Greek sources, the dates B.c. of the preceding 
Babylonian kings can, of course, be at once calculated by means of 
the Canon. The recently-discovered contemporary monuments have 
fully established the accuracy of the Canon. 

® Or, in any case, between 734 and 732 ; see Eost, Die Keil- 
schrifttexte Tiglath;pilesers IIL, 1893, pp. xii. 39, 81, with the dis- 
-cussion, pp. xxxiL-xxxiv., xxxv.-xxxvi. 


Hezekiali’s sixth 3 -'ear (2 Kings 

xviii. 10) 721 722 

InA'asion of Judah hy Sennacherib 
in Hezekiah’s fourteenth year 

{ibid, A^er. 13) . . . " . 713 701 

Manifestly all the Biblical dates earlier than 733-32 
B.C. are too high, and must be considerably reduced : 
the tAVO eA^ents, also, in Hezekiah's reign — ^the fall of 
Samaria and the inAusion of Sennacherib — which the coni- 
pjiler of the Book of Kings treats as separated ]>y an interval 
of eight years, AA^ere separated in reality by an interval 
of twenty -one years.'^ 

Much has been AA’ritten on the chronology of the kings 
and many endeavours have been made to readjust the 
Biblical figures so as to bring them into consistency Avith 
themselves and at the same time into conformity A\ith the 
Assyrian dates. But, though the fact of there being 
errors in the Biblical figures is patent, it is not equally 
clear at wEat points the error lies, or how’ the available 
years ought to he redistributed betAveen the A^arious reigns. 
It is in any case evident that the accession of Jehu and 
Athaliah must be brought doAvn from 884 to 842 B.c. ; 
and this Avill iiivoh^e, naturally, a corresponding reduction 
of the dates of the previous kings of both kingdoms, and 
of course, at the same time, of those of Solomon, David, 
and Saul. The difficulty is, however, greatest in the Sth 
century. Here, in Judah, from the accession of Athaliah 
to the accession of Ahaz, tradition gwes 143 years, AAfiereas, 
in fact, there AA^ere but 106 years (842-736) ; and in 
Israel, from the death of Menahem to the fall of Samaria, 
it gives 31 years, whereas from 738 (assuming that 
Menahem died in that year) to 722 there are actually 
only 16 years. The years assigned by tradition to the 
reigns in both kingdoms in the middle part of the Sth 
centur}^ B.c. have thus to be materially reduced. But 
in the folloAving period, from the fall of Samaria in 722 to 
the capture of Jerusalem hy the Chaldaeans in 586, the 
Biblical dates, so far as Ave can judge, are substantially 
correct. (See further the table beginning below.) 

lY. From the Destruction of Jerusalem in 686 to the close 
of the Old Testament History, — Here, though it is true 
that there are events in the Biblical history wEich are not 
fully or unambiguously dated, there is otherAvise no difid- 
culty. The lengths of the reigns of K ebuchadnezzar and his 
successors on the throne of Babylon, and also, after the 
conquest of Babylon, of Cyrus and the following Persian 
kings, are known from the Canon of Ptolemy,” referred 
to above, the particulars in wEich, for the earlier part of 
this period, are also confirmed by the testimony of the 
monuments. 

^ This interval does not depend npon a mere list of Eponym j^ears ; 
Ave have m the annals of Sargon and Sennacherib full particulars of 
the events in all the intervening years. 


Chronological Table. 

The dates printed in black type are certain^ at least within a unit. 


Chronology 
of Ussher. 

Probable Beal 
Dates. 

Biblical Events. 

Events in Contemporary History. 

Babylonia. 

Assyria. 

Egypt.3 

4004 

[41571] 

Indeterminable, 
blit much before 
7000 B.c. 

Creation of man 

7-6000.2 Temple of Bel et 
Nippur founded 

c. 4000.2 Legal -zagg’si, king 
of L'luL (Erech, Gen. 
X. 10) 


4777. Menes, the first histori- 
cal king of Egypt 

-1 ■ "'1 Ah -. 1 

Pyramid built 


1 The real Biblical dates, Ussher in Gen. xi. 26 interpolating ^0 years, because it is said in Acts vii. 4 that Abraham left Haran ayt&T his father Terah’s death 
fGon XI. 32), and also ('.n« rxp''p'r':d \\rungly Ex. xii. 40 

'■i irdprcrht’s dates ( ' .r' ' , . ■ ■ ■ . 'Jmversity of Pennsylvania, vol. i. pt. i, 1893, pp. 11, 12 : pt. ii. 1896, pp, 23, 24, 43, 44). 

a Petrie’s dates (as f ^ '•...shiA), o', j L . / 1. i. (1895), pp. 20, 30, 233, 251, 252 ; vol. ii. (1897), p. 29. 
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CHROIsOLOGY, BIBLICAL 

Chronological Table — Continued, 


SC'iir.-'-' ’c^y! ProhaV.p Real 
j of LY-jliei. ' Dates. 


BAlical Events. 


234S 

[2501^1 


The Delnpie 


.1 


I 190G-1S21 : Betvrepn r. 2350 nn<l ' Abraham 
[ [2211-2uS0tj ^ e. 2100 (as deter- 
‘ mined by the .syn- 

chronism with j 
Khammurabi ; see j 
p. HOI) 


1000-1053 

1058-1017 

1017-977 


977 

959 

956 

956 

954 

930 

929 

929 

018 

914 

898 

S96 

802 

8S5 

SS4 

S7S 

850 

841 

839 

823 

810 


773 

772 

758 
761 

759 
742 
730 


726 

721 


c. 1200 O 

c. 1020-10005 
f, 1000-070 
c. 970-933 


The Exodius 

Saul (2)6 
Da\id (40) 
Solomon (40) 


Jialnli. 

933. Rehoboam (17) 
916. Abijah(3) 

913. Asa (41) 


873. Jehosliaphat (25) 


S49. Jehoram (S) 
S42. Ahaziali(l) 
842. Athaliah (6) 

836. Jehoash(40) 


797. Amaziah (29) 

779. TJzziah (52) 
c. 750. Jotham (16), as 
regent (2 Ki. 
xv. 5) 


740. Jotham, sole ruler 
736.7 Ahaz’(lG) 


727.7 Hezekiah(29) 


Israel 

933, Jeroboam I. (22) 

912. Nadab (2) 

911. Baasha (24) 

SSS. Elah (2) 

SS7. Zirari (7 days) 
887. Omri(12) 

876. Ahab (22) 

854. Ahaziah (2) 

853. Jehoram (12) 


842. Jehu (28) 


814. Jehoahaz(l7) 

798. Jehoash(16) 

7S3. Jeroboam II. (41) 


743. Zechariah (0 mo.) 
743. Shallura (1 mo.) 
743. Menahem(lO) 

738. Pekahiah (2) 

737. Pekah(20) 

733 (or 732). Hoshea(9) 


722. Pall of Samaria 
and end of the 
northern king- 
dom 


Events m Contemporary History. 


Babylonia. 

Assyria. 

Egypt. 

3S00.1 Sargon of Agade, who 
carries his arms as 
far as the Mediter- 
ranean Sea 

c. 2800. 3 Ur-bau and Dungi, 
kings of Urn (Ur, 
Geti. XI. 2S, 31) 
Between 2376-2333 and 2120- 
2005 4 Khammurabi 
(i-MfesBrbvlo. -r.r.- 1 
Cl.’ -'ti.c ' ri t ma. .> 



great works) 

c. 1820. Ishmi-dagan, priest- 
king of Nineveh 

209S-15S7. Fifteenth to Seven- 
teenth Dynasties. Rule 
of the Hyksos 


1587-1327. Fi-''f;tce^---^h D.irrst ■/ 
1503-1440. Tlio: liii.f^ III 
(leads victorious ex- 


c. 1450. Asshur-bel-nishcshu, 
first king of Assyria 
at present known 

peditions into Asia) 

c 1400. Bnrnaburiash II. Tel 

1414-1383. Amen-h6tep HI. 

el-Ainarna correspon- 
dence 

c. 1300 Shalmaneser I, 
(builder of Oalah, 

1383-1305. Aineii-hotep IV. 

1327 -llSl. Nineteenth Dynasty 


Gen. X. 11) 

1275-1208. Ramses II 


1208-1187. Merenptah 11. 

9G0-S10. Twenty -second 

Dynasty 



9C0-939. ■ i’ ■ -n (=’ ' . ' ) 

S. - : . -I.' I. .h.. . ■ 

in the fifth year of 
Rehoboam (1 Ki. xiv. 
25/.) 

j 

885-860 Asshur-nazir-abal 

860-825. Shalmaneser IT. 


* ‘ 

854. Ahah mentioned at the 
battle of Karkar 



842. Jehu pays tribute to 
Shalmaneser II. 



825-812. Shamshi-Bamnii'in 


747-733. Habonassar 

812-783. Rammdn-Nirari III. 

745-727. Tiglatli-pileser III 



738. Menahem pays tribute to 
Tiglath - pileser HI. 
(cf. 2 Ki. XV. 19) 


729-724. Tiglath-pileser, 

733 (or 732). Assassination of 
Pekah, and succession 
of Koshea, mentioned 
by Tiglath-pileser HI. 

732. Capture of Damascus by 
Tiglath - pilescr Ili, 
(2 Ki. xvi, 9 ; cf. Is. 


viii. 4, xvii. 1) 


under the name of 
Fulu (cf. 2 Ki. XV. 
19), king of Babylon 

727-722. Shalmaneser IV. 



722-705, Sargon 

722. Capture of Samaria in 
Sargon’s accession - 



year 



th^t^theC statement of Habu-na’id’s, that Sargon reigned 3200 years before himself. Lehmann holds that there^ 

aro _ .3 oy .eiTor, put a stroke too many, and that 2200 should be read instead of 8200. 

delthCGe^ri '3h;tndalsota^ SplaSed“tove) inteS°^^^^^^^ ^ ^ 

3 Rogers, i. 373-75 (where Ur-bau is called Ur-gnr). xii. 4U. 

" - ■' ■ '■ 

, see 1 Sam. xiii. 2, R.V. 

, VIZ., 20 and 25 respectively, for it would 

assumntion that of the two ir.enn«i«fonf ^ Hezekiah’s accession rests upon the 

St some scholars ra^ Z (^’bich place.s the fall of Samara in TTezekiah’s 6th year) is 

is correct, and assign accorSn^y Hezekiah’s Jinn the date in ver. 10 (wlrch place.s Sonnachenb’.s iin a^ion n: nczekiah'-. 14tli year) 


R A ^V- • *' . X — 1“ acj-Liuiij. uiuer oy mors xnan tnree or tour years. 

7 I?thesrdite?fra ?oSct^Xre^m!??t number of years assigned to his reign in the Old^Testament. For Saul, 
othervrtsl follow from th?m Va^ Ah?r assigned to Ahaz and Hezekiah at their accession, 

“ when his fath^ was not more than 4 years old 1 The dat 


’ 0. T. (tr. by Taylor, 1898) 
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CHRONOLOGY, BIBLICAL 

Chronological Table — G ontinued. 


Chronology 
of Ussher. 


Biblical Events. 


Babylonia. 


Event'i m Conteiiipoiary nih,tnry. 

Assyria. i 


721-710. The Chaldaean 
piincc, Merodach-bal- 
adan, king of Babylon 
(cf. 2 Ki. XX. 12 = Ls. 
XXX1.V 1) 


693 


698. Manasseh (55) 


711. Siege and capture of 
Ashdod (cf. Is. XX. 1) 
705-681. Sennacherib 

701. Campaign against Phce- 
nicia, Pliilistia, and 
Judah (2 Kings xviii. 
13-xix. 85) 


681-668. Bsarhaddon 
670. Esarhaddon conquers 
Egypt 

668-626. Asshur-banipal 


643 

641 

629 


624 


610 


641. Amon (2) 

639. Josiah (31) 

626. Call of the. prophet Jeremiah in Josiah’s 13th 

year (Jer. i. 2 ; xxv. 3) ChaldcEan Dynasty 

625 Nabopolassar 

621. Discovery of the Book of the Law (Deutero- 
nomy) in Josiah’s 18th year (2 Klings 
xxiii. 3/.) 

608. Jehoahaz (3 mo ) 


663. Asshur-banipal invades 
Egypt, and sacks 
Thebes (Nah. in. 8-10) 


599 

599 


608. Jehoiakim (11) 


597. Jehoiachin (3 mo.) First deportation of 
captives (including Jehoiachin) to Baby- 
lonia, in the 8th year of Nebuchadnezzar 
(2 Kings xxiv. 12-16) 

697. Zedekiah(ll) 


605. Defeat of Egyptians by 
Nebuchadnezzar (as his 
father’s general) at Car- 
chemish (Jer. xlvi. 2) 
604. Nebuchadnezzar 


607. Destruction of Nineveh by 
the Medes, and end of 
the empire of Assyria 


588 


586. Destruction of Jerusalem by the Chaldaeans 
in the 19th year of Nebuchadnezzar (2 
Kings xxv. 8). Second deportation of 
captives to Babylonia (2 Kings xxv. 4-21) 


562 


561. Jehoiachin released from prison hy Evil- 
merodach in the 3Tth year of his captivity 
(2 Kings xxv. 27-30) 


561. Amel-mardnk (Evil- 
merodach, 2 Kings 
xxv. 27) 

559. N ergal - sharuzur (N eri- 
glissar) 

555. (9 months) Labashi- 
marduk (Labonso - 

archod) 

555. Nabu-na’id (Nabonne- 
dus, Nabonidus) 

539. Capture of Babylon by 
Cyrus 


Eat 


71C-CC6 (or 604) 
(Ethiopi: 
ilb.i’ &aijtiko 


Tiveniy ‘fifth 
a) Dijuasty 


704.1 Shabitoku 


1 


6921 (al, GOO). Taharqa (Tir- 
hakah, Is. xxx\ii. 9) 


66C (or 664) -525 Twenty-sixth | 
Dynasty \ 

666 (al. 6G4). Psammetichns I 


610 Necho 

608. Battle of Megiddo, and 
death of Josiah (2 
Kings xxiii. 29) 


694. Psammetichns II. 
(Psammis) 

589. Apries (Hophra, Jer. 
xliv. 30) 


570. Amasis (jointly ^vith 
Apries) 

564. Amasis alone 


Judah a province of the Persian Empire 


Persian Kings 


536 


538. Edict of Cyrus, permitting the Jews to 538. Cyrus 
return to Palestine. Many return under 
the leadership of Zernbbabel (Ezra i.-ii.) 

529. Cambyses 


515 


516. Completion of the second Temple in the 
6th year of Darius (Ezra vi. 15) 


522. (7 months) Gaumata 
(Pseudo-Sin erdis) 

522. Darius Hystaspis 


490. Battle of Marathon 
485. Xerxes 

480. Battles of Thermopylai 
and Salamis 
465. Artaxerxes 


526. Psammetichns III. 

525. Conquest of Egypt by 
Cambyses 


457 

445 

434 


458. Return of exiles with Ezra, in the 7th year 
of Artaxerxes (Ezra vii 7) 

445. Nehemiah’s first visit to Jerusalem (Neh. 
i. 1 ; ii. 1) 

432. Nehemiah’s second visit to Jerusalem (Neh. 
xiii. 6> 


1 Maspero’s dates (Passing of the Empires, 1900, p. 233). 
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CHE^ONOLOGY, BIBLICAL 

Chko^’-ological Table — Continued. 


1 BibLcal Events. 

1 

— — — 

Events in Contemporary History. 

Babylonia. 

Assyria. 

Egypt. 

i 

! c. 3j0. Many Jews carried away captive to 

! Hyrcania and Babylonia, probably on 

i account of a revolt against the Persians 

1 

i 

1 

1 

423. Darius II. (Notlius) 

404. Artaxerxes II (Alnemon) 

359. Artaxerxes III (Ochus) 

338. Arses 

336. Darius III. (Codomaii- 
nus) 

333. Persian Empire over- 
thrown by Alexander 
the Great 




320. 


312. 


305. 

198. 


I^ulcsi'uiQ 7101C Iccomes a province, first of the empire of Alexander^ 
and cfftcrwcmls of that of one or other of Alexander's successors. 

332. The Jeivs submit to Alexander the Great. 

323. Death of Alexander in Babylon. 

322. Alexander's general, Ptolemy Lagi, becomes Satrap of Egypt. 
Ptolemy Lagi gains possession of Palestine, which, Avith 
short interruptions, continues in the hands of the 
Ptolemies till 19S. 

Be^j-inning of the era of the Seleucidce (reckoned from tlie 
time when Seleucus Nicator, Alexander’s former heavy 
cavalry officer, finally established himself in the satrapy of 
Babylonia. He founded Antioch as his capital, 300 B.c.). 
Ptolemy Lagi assumes the title of king. 

Antiochus the Great, king of Syria (223-187), defeats 
Ptolemy Epiphanes at Panias (Baniyas, near the sources 
of the Jordanl, and obtains possession of Palestine. 
175-164. Antiochus Epiphanes, king of Syria (Dan. xi. 21-45). 
168. Antiochus's attempt to suppress the religion of the JeAvs (1 
Macc. 1 . 41-63 ; cf. Dan. vii. 8, 21, 24-26 ; viii. 9-14 ; xii. 
10-12). Public worship suspended in the Temple for 
three years. 

167. Pdse of the llaccabees (1 Macc. ii.). 

166-165. Victories of Judas Maccabaeus over the generals of 
Antiochus (1 Macc, iii.-iv,), 

165. Ke-dedication of the Temple on 25th Chisleu (December), 1 
Macc. iv. 52-61. 

160. Death of Judas Maccabeeus (1 Macc. ix. 1-22). 

160-142. Jonathan, younger brother of Judas, leader of the loyal 
Jews (1 Macc. ix. 2E-xii. 53). 

142-135. Simon, elder brother of Judas (1 Macc. xiii.-xvi.). 
135-105. John Hyrcanus, son of Simon. 

105-104. Aristobulus I. (son of Hyrcanus), king. 

104-78. Alexander Jann^us (brother of Anstobulus), king. 

78-69. Salome (Alexandra), widow of Alexander Jannaeus. 

69. Aristobulus II. (son of Alexandra). 

65. Capture of Jerusalem by Pompey. Palestine becomes a part 
of the Roman province of Syria. 

See, for further information on the subject, the article Cheono- 
LOGY in Encyclopoedia Biblica, cols. 773-799, Avith the litera- 
ture referred to on col. 819 (especially the writings of Holdeke, 
■VYellhausen, and Kamphausen there mentioned). (s. E. D.) 

n. IiTew Testament. 

Tlie subject of tbe chronology of the New Testament 
falls naturally into two distinct sections — the chrono- 
logy of the Gospels, that is, of the life of Christ ; and the 
chronology of the Acts, that is, of the apostolic age. 

The Chronology of the Gospels. 

The data group themselves round three definite points 
und the intervals between them ; the definite points are 
the Nativity, the Baptism, and the Crucifixion; the age 
of Christ at the time of the Baptism connects the first two 
points, and the duration of His public ministry connects 
the second and third. The results obtained under the 
different heads serve mutually to test, and thereby to 
correct or confirm, one another. 

1. The date of the Nativity as fixed according to our 
common computation of Anni Domini (first put forward 
by Dionysius Exiguus at Kome early in the 6th century) 
has long been recognized to be too late. The fathers of 
the primitive church had been nearer the truth mth the 
years 3 or 2 b.c, (see Irenseus, Hcet. III. xxi. 3 [xxiv. 2]; 
Clement of Alexandria, Strom, i. 21, p. 147 ; Hippolytus, 


in Danielem, iv. ed. Bonwetscli, p. 242 ; [Tertullian], adv. 
JudcEos, 8). What may be called the received chronology 
during the last tAVO centuries has pushed the date farther 
back to 4 B.c. But the considerations now to be adduced 
make it probable that the true date is earlier still. 

(a) Evidence of St Matthevfs Gospel (i. 18 -ii. 22). — 
The birth of Christ took place before the death of Herod, 
and the evidence of Josephus fixes the death of Herod, 
Avith some approach to certainty, in the early spring of 
4 B.c. Josejihus, indeed, while he tells us that Herod died 
not long before Passover, nowhere names the exact year ; 
but he gives four calculations which serve to connect 
Herod's death Avith more or less known points, namely, 
the length of Herod’s own reign, both from his de jure and 
from his de facto accession, and the length of the reigns of 
tAVO of his successors, Archelaiis and Herod Philip, to the 
date of their deposition and death respectively. The 
various calculations are not quite easy to harmonize, but 
the extent of choice for the year of Herod’s death is limited 
to the years 4 and 3 B.c., with a very great preponderance 
of probability in favour of the former. How long before 
this the Nativity should be placed the Gospel does not 
enable us to say precisely, but as Herod’s decree of 
extermination included all infants up to two years of age, 
and as a sojourn of the Holy Family in Egypt of unknown 
length intervened between the massacre and Plerod’s death, 
it is clear that it is at least possible, so far as the evidence 
of this Gospel goes, that the birth of Christ preceded 
Herod’s death by as much as two or three years. What 
is thus shown to be possible would, of course, be 
necessary if we AA’-cnt on, with the astronomer Kepler, to 
identify the star of the Magi with the conjunction of the 
planets Jupiter and Saturn which occurred, in the con- 
stellation Pisces, in May, October, and December of 7 b.c,^ 

(h) Evidence of St Luhds Gospel (ii. 1-8). — The birth of 
Christ took place at the time of a general census of the 
empire ordered by Augustus : “it was the first census, 
and was made at the time when Quirinius was governor 
of Syria. Against this account it has been urged that Ave 
know that the governorship of Syria from 10 or 9 B.c. 
down to and after Herod’s death was held successively by 
M. Titius, C. Sentius Saturninus, and P. Quintilius Varus ; 
and further, that when Judaea became a Homan province 
on the deposition of Archelaus in a.d. 6, Quirinius was 
governor of Syria, and did carry out an elaborate census. 
The notice in the Gospel, it is suggested, grew out of a 
confused recollection of the later (and only historical) 
census, and is devoid of any value whatever. At the 
other extreme Prof. W, M. Hamsay ( Was Christ Born at 
Bethlehem? 1898, p. 149^.) defends the exact accuracy of 
St Luke’s “first census” as witnessing to the (otherwise 
of course unknown) introduction into Syria of the periodic 

^ It is a curious coincidence that a medi^valJew, R. Abarbanel, 
records that the conjunction of these particular planets in this particular 
constellation was to be a sign of Messiah’s coming. It is just con- 
ceivable that his statement may ultimately depend on some such, 
ancient tradition as may have been known to Chaldean magi. 
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fourteen years’ census which the evidence of papyri has 
lately established for Egypb at least from a.d. 20 onwards. 
Iteckoning back from a.d. 20, the periodic census should 
fall in 9 b.c., but Eamsay alleges various causes for delay, 
which would have postponed the actual execution of the 
census till 7 B.c., and supposes that Quirinius wms an 
imperial commissioner specially appointed to carry it out. 
The truth seems to rest midway between these extremes. 
St Luke’s statement of a general census is in all probability 
erroneous, and the introduction of the name Quirinius 
appears to be due to confusion with the census of a.d. 6. 
But the confusion in question would only be possible, or 
at any rate likely, if there really was a census at the time 
of the Nativity ; and it is no more improbable that Herod 
.should have held, or permitted to be held, a local census 
than that Archelaus of Cappadocia in the reign of Tiberius 
(Tacitus, Ann. vi. 41) should have taken a census of his 
own native state after the Eoman manner.” But St 
Luke’s account, when the name of Quirinius is subtracted 
from it, ceases to contain any chronological evidence. 

(c) Evidence of Tertullian. — Strangely enough, however, 
the missing name of the governor under whom the census 
of the hTativity was carried out appears to be sujDplied by 
an author who wrote more than a century after St Luke, 
and has by no means a good reputation for historical 
trustworthiness, Tertullian, in fact (adv. Marcionem^ iv. 
19), employs against Marcion’s denial of the true humanity 
of Christ the argument that it was well known that Sentius 
Saturninus carried out a census under Augustus in Judaea, 
by consulting which the family and relationships of Christ 
could have been discovered. This Saturninus was the 
middle one of the three governors of Syria named above, 
and as his successor Yarns must have arrived by the middle 
of 6 B c. at latest (for coins of Varus are extant of the 
twenty-fifth year of the era of Actium), his own tenure 
must have fallen about 8 and 7 B.c., and his census cannot 
be placed later than 7 or 7-6 B.c. The independence of 
Tertullian’s information about this census is guaranteed by 
the mere fact of his knowledge of the governor’s name ; 
and if there was a census about that date, it would be 
unreasonable not to identify it with St Luke’s census of 
the Nativity. 

The traditional Western day for the Christmas festival, 
25th December, goes back as far as Hippolytus, loc. cit . ; 
the traditional Eastern day, 6th January, as far as the 
Basilidian Gnostics (but in their case only as a celebration 
of the Baptism), mentioned by Clement of Alexandria, 
loc. cit, 

2. The interval between the Nativity and the Baptism. 

Evidence of St Lulce^s Gospel (iii. 23), — At the time of 

His baptism Jesus was dpxo/nei/os wcret erwv rpidKoyra, 
of which words two opposite misinterpretations must be 
avoided : (i.) dpxofievos does not mean (as Yalentinian 
interpreters thought, Iren. II. xxii. 5 [xxxiii. 3]; so also 
Epiphanius, Hcer. li, 16) “beginning to be thirty years” 
in the sense of “not yet quite thirty,” but “at the 
beginning of His ministry,” as in Luke xxiii. 5, Acts i. 
22, X. 37 ; (ii.) dxrd Irwv rpidKovra does not mean “on 
attaining the full age of thirty, before which he could not 
have publicly taught,” for if there was by Jewish custom or 
tradition any minimum age for a teacher, it was not thirty, 
but forty {Bah. Talm. ed. 1715, fol. 19 5; Iren. loc. cit.). 
8t Luke’s phrase is a general one, “about thirty years 
old,” and cannot be so pressed as to exclude some latitude 
in either direction. 

3. The date of the Baptism. 

(a) Evidence of St Lukds Gospel (iii. 1) : a terminus a 
quo for the Baptism is the synchronism of the commence- 
ment of the Baptist’s public ministry with the fifteenth 
year of the rule {fyefiovia) of Tiberius. Augustus died on 
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19th August, A.D. 14, and, reckoned from that point, 
Tiberius’s fifteenth year might be, accordhig to difierent 
methods of calculation, either a.d. 28, or 28-29, or 29. 
None of these alternatives would be at all easy to reconcile 
mth the results yielded by other lines of investigation in 
this article, and the choice seems to lie between the 
following views : (i.) The years of Tiberius are here 

reckoned from some earlier starting-point than the death 
of his predecessor — probably from the grant to him of 
co-ordinate authority with Augustus over the provinces 
made in a.d. 11 (see, for the parallel with the case of 
Vespasian and Titus, Eamsay, St Faid the Roman Tra vellei\ 
p. 387), so that the fifteenth year would be roughly a.d. 
25 • or (li.) St Luke has made here a second error in 
chronology, caused perhaps in this case by reckoning back 
from the Crucifixion, and only allowing one year to the 
ministry of Christ. 

(h) Evidence of St JolivJs Gospel (ii. 13, 20) : a terminus 
ad quern for the Baptism is the synchronism of the first 
Passover mentioned after it with the forty-sixth year of 
the building of Herod’s Temple. Herod began the Temple 
in the eighteenth year of his reign, probably 20-19 B.c., 
and the Passover of the forty-sixth year is probably that 
of A.D. 27. While too much stress must not be laid on 
a chain of reasoning open to some uncertainty at several 
points, it is difficult to suppose with Loisy, Revue d’histoire 
et de litterature religieuses^ 1900, p. 536, that the number 
was intended by the evangelist as purely figurative, and is 
therefore destitute of all historical meaning. 

On the whole, the Baptism of Christ should probably 
be placed in a.d. 26-27 ; and as the Nativity was placed 
in 7-6 B.c. (at latest), this would make the age of Christ 
at His Baptism to be about thirty-two, which tallies well 
enough with St Luke’s general estimate. 

4. The interval between the Baptism and the Crucifixion, 
or, in other words, the duration of the public ministry of 
Christ. 

{a) Evidence of the Synoptic Tradition and of St MarRs 
Gospel (ii. 23, vi. 39, xiv. 1). The order of events in the 
primitive synoptic tradition appears to be faithfully 
reproduced in St Mark ; and if this order is chronological, 
Christ’s ministry lasted at least two years, since the 
plucking of the ears of corn (April- June) marks a first 
spring ; the feeding of the five thousand when the grass 
was fresh green (x^wpo? : about March), a second ; and 
the Passover of the Crucifixion a third : and these three 
points are so far removed from one another in the narrative 
that the conclusion would hold, even if the general 
arrangement in St Mark were only roughly, and not 
minutely, chronological. On the other hand, it may be 
true that an impression of a briefer period of ministry 
naturally results, and in early generations did actually 
result, from the synoptic account considered as a whole. 

(5) Evidence of St Lukds Gospel (ix. 51-xix. 28 compared 
with iv. 14-ix. 50; iv. 19). Still stronger is the im- 
pression of brevity suggested by St Luke. The second 
and larger half of the narrative of the ministry is intro- 
duced at ix. 51 with the words, “It came to pass as the 
days of His assumption were coming to the full, He set His 
face firmly to go to Jerusalem,” under which phrase the 
evangelist cannot have meant to include more than a few 
months, perhaps not more than a few weeks ; so that even 
if the earlier and shorter half of the account, which 
describes a purely Galilean ministry (“Judaea” in iv. 44, 
if it is the true reading, means Jud^a in the sense of 
Palestine), is to be spread over a longer period of time, 
the combined narrative can hardly have been planned on 
the scale of more than a single year. St Luke himseK 
may have understood literally, like so many of his readers 
in ancient times, the reference which he records to the 

S. III. — II 
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acceptable year of the Lord ” (iv. 19 = Isaiah Ixi. 2) : see, 
too, above, 3 (a) ad fin. 

(e) Evidence of St John’s Gospel (ii. 13, “ the Passover of 
the Jews was near,” and 23, “He was in Jerusalem at the 
Passover at the feast”; v. 1, “after these things was a 
feast [or, ‘the feast’] of the Jews”; vi. 4, “and the 
Passover, the feast of the Jews, was near”; vii. 2, “and 
the feast of the Jews, the Tabernacles, was near” ; x. 22, 
“at that time the feast of dedication took place at 
Jerusalem” ; xi. 55, “and the Passover of the Jews was 
near”: besides iv. 35, “say ye not that there is yet a 
period of four months and harvest cometh % behold, I tell 
you, lift up your eyes and see the fields that they are 
white to harvest”). This catena of time - references 
is of course unique in the Gospels as a basis for a 
chronology of the ministry ; and it is not reasonable to 
doubt (with Loisy, loc. cit,j who suggests that the aim was 
to produce an artificial correspondence of a three and a 
half years’ ministry with the half-w^eek of Daniel; but 
many and diverse as are the early interpretations of 
Daniel’s seventy weeks, no one before Eusebius thought of 
connecting the haJf-week with the ministry), that the 
evangelist intended these notices as definite historical 
data^ possibly for the correction of the looser synoptic 
narratives and of the erroneous impressions to which they 
had given rise. Unfortunatelyj difficulties, either (i.) of 
reading, or (ii.) of interpretation, or (iii.) of arrangement, 
have been raised with regard to nearly all of them ; and 
these difficulties must be briefly noticed here. 


(i.) Beadings (a) y. 1, eopri^ A B D, Origen, Epiphanius, 
Chrysostom, Faschal Chromcle; i) eoprti iSCLA 1-118, 33, the 
Egyptian versions, Eusebias, Cyril- Alex. (Irenaeus ^). The balance 
of internal evidence— copyists being more likely to accentnate 
than to diminish the precision of a note of time — inclines, like 
the balance of external evidence, against the article. (J) vi. 4, 
rb irdcrxa IS read by all known MSS. and versions ; but it has 
been argued by Hort (in Westcott’s and Hort’s Heio Testament in 
Oreeh, appendix, pp. 77-81) that four ancient authorities omitted 
the words, and that their omission simplifies the whole chronology, 
since “the feast” which was “near” in vi. 4 would then be 
identical with the feast of Tabernacles mentioned in vii. 2, and all 
the time-notices of the Gospel could be arranged to fall within 
ffie space of a single year, between the Passover of ii. 13 and the 
Passover of xi. 55. But of the four authorities alleged, Irenaeus 
(II. xxii. 3 [xxxiii. 1]) and the Alogi {ap. Epiphanius, Hxr. li. 22) 
were giving catalogues of Passovers “observed” by Christ (at 
Jerusalein), and therefore naturally omitted a mere chronological 
reference like vi 4 : Cyril of Alexandria, in so far as his evidence 
IS adverse to the words, appears to he incorporating a passage 
from the Commentary ot Origen, not extant in loc. ; and the only 
writer who perhaps really did omit the words— with the view, no 
doubt, of reconciling the witness of the fourth Gospel with the 
Ori^erhim^elF’'^^^ tradition of the single -year ministry— is 

is to be taken literally, 
months to harvest” (about January), or the “fields 
May ) ? It does not seem possible to 
MlLf interpretation; the choice between them will 

ifr J r chronological arrange- 

ment of the Gospel. (^) v. i: if - the feast” is read a choice 
remains between Passover and Tabernacles (the definite article 
would not he very definite after all); if the more probable ^ 
feast, the greater feasts are presumably excluded, h^xt a choice 
remams between, at any rate, Pentecost (May), Trnmuets fSer) 
tember), Dedication (December), and Purim (February) Here 
again the decision will follow on the general ohranolomcll 
arrangement which may be adopted. ^ noio^ical 

_ (iii ) Arrangement.— So far the amount of possible latitude lefr 

"ITi f a® outline^f the 

ior a first (ii. 13, 20), second (vi 4) and fhivd /'vi td 

bSwef two indeterminate notices (iv. 36, *^^ 7 ^ 1 ) 
f ® first and second, and two determinate notices (vii 2 
Tabernacles in October, x. 22 Dedication in December) between 
the second and third. But of late years an increasing desire haq 
especially in Germany and America, to mani- 
Gospel on grounds of internal evidence, atfi^st 
particular transpositions of more or less 
attractiveness, but latterly also by schemes of ^ 

rearrangement. The former class of proposals ivill, howelirf^^f 
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rule hardly affect the chronology of the Gospel ; the latter will 
affect it vitally. The distinction here drawn may be illus- 
trated from the earliest instance of the former and the latest of 
the latter. In 1871 Archdeacon J. P. Norris {Journal of Philology) 
wished to transpose chapters v. and vi. — ch. vi. was, like cli. xxi. 
a Galilean appendix, and was inserted by mistake at somewhat 
too late a point in the body of the Gospel — and to read “the 
feast ” in v. 1, identifying it with the Passover which was near in 
vi. 4 : in any case, whether “the feast ” = Passover, or “a feast ” 
= Pentecost, were read in v. 1, the transposition would not affect 
the two years’ ministry. In 1900 Prof. B. W. Bacon {American 
Journal of Theology, p. 770) proposed a rearrangement of the whole 
Gospel, according to which the time-notices would occur in the 
following order : vi. 4, Passover is near ; iv. 35, the fields white 
to harvest = May ; v. 1, “ a feast ” = Pentecost ; vii. 2, Taber- 
nacles ; X. 22, Dedication ; xi. 55, Passover is near ; xii. 1, Jesus 
at Bethany six days before Passover ; ii. 13, Passover is near and 
Jesus goes up to Jerusalem (ii. 23, an interpolation) for the Pass- 
over of the Crucifixion ; and the ministry would thus be reduced 
to a single year. Such a scheme docs not lend itself to discussion 
here ; but as far as evidence is at present obtainable, the con- 
clusion that St John drew up his narrative on the basis of a twO' 
years’ rather than a one year’s ministry appears to be irrefragable. 

NTot only do the fourth and second Gosi^els thus agreo 
in indications of a two years’ ministry, but the notes of 
the middle spring of the three (John vi. 4, Mark vi. 39) 
both belong to the feeding of the 5000, one of the few 
points of actual contact between the two Gospels. 

The question, however, may still be raised, whether 
these time-indications of the two Gospels are exhaustive, 
whether (that is) two years, and two years only, are to be 
allotted to the ministry. Irenseus (II. xxii. 3-G [xxxiii. 
1-4]), in favour of a ministry of not less than ton years, 
appeals (i.) to the tradition of Asia Minor; (ii.) to the 
record in St John that Christ, who was thirty years old at 
the time of His baptism, was addressed by the Jews as 
“not yet [i.e. nearly] fifty years old”: but both his 
arguments are probably derived from a single source, 
Papias’s interpretation of John viii. 57. With this 
exception, however, aU ancient writers, whether they 
enumerated two or three or four Passovers in the Gospel 
history, ^ believed that the enumeration was exhaustive ; 
and their belief appears correctly to represent the mind of 
St J ohn, whose notes of time were probably in intentional 
contrast to the looser synoptic accounts. Moreover, the 
wide currency in early times of the tradition of the single- 
year ministry (PtolemDeus, ap. Iren. loc. cit.] Clementine 
Homilies, xvii. 19; Clem. Alex. Strom, i. 145, vi. 279; 
Julius Africanus, af>. Pouth, Bell. Sacr. ii. 240, 306; 
Hippolytus, Easchal Cycle and Chronicle ^ Origen inEevit. 
Horn. ix. 5, de Frincipiis, iv. 5) becomes more difficult to 
account for the farther it is removed from the actual facts, 

5. The date of the Crucifixion. 

(a) The Roman Governor. — Pontius Pilate was on his 
way back to Pome, after ten years of office, when Tiberius 
died on 16th March A.p. 37 (Josephus, Ant. XYIII. ii. 2, iv. 
2). Luke xiii. 1, xxiii. 12, show that he was not a new- 
comer at the time of the Crucifixion. Eor the Crucifixion 
“under Pontius Pilate ” the Passover of A.p. 28 is therefore 
the earliest possible and the Passover of a.b. 36 the latest. 

(h) The Jewish High-Friest. — Caiaphas was appointed 
before Pilate’s arrival, and was deposed at a Passover 
apparently mot later than that of the year of Herod 
Philip’s death, A.p. 34 {Ant. XVIII. ii. 2, iv. 3-v. 3). The 
Crucifixion at some previous Passover would then fall not 
later than a.p. 33. 

(c) The Day of the WeeTc. — The Resurrection on “the first 
day of the week” (Sunday) was “on the third day” after 
the Crucifixion; and that “the third day” implies an 
interval of only two days hardly needed to be shown, but 
has been shown to demonstration in Field’s Hotes on the 
Tmnslation of the Heiv Testament (on Matt. xvi. 21). 
The Crucifixion was therefore on a Friday in some year 
between a.d. 28 and 33 inclusive. 
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{d) The Day of the Jewish Month Nisan. — Tlie Passover 
Avas kept at tke full moon of the lunar month Nisan, the 
first of the Jewish year; the Paschal lambs were slain on 
the afternoon of the 14th, and the Passover was eaten after 
sunset the same day — which, hoAvever, as the Jewish day 
began at sunset, was by their reckoning the 15th ; the first 
fruits (of the barley harvest) were solemnly offered on the 
1 6th. The synoptic Gospels appear to place the Crucifixion 
on the 15th, since they speak of the Last Supper as a Pass- 
over ; St John’s Gospel, on the other hand (xiii. 1, 29, 
xviii. 28), distinctly implies that the feast had not yet 
taken place, and thus makes the Crucifixion fall on the 
14th. Early Christian tradition is unanimous on this side ; 
either the 14th is mentioned, or the Crucifixion is made 
the antitype of the slaughter of the Paschal Lamb (and 
the resurrection of the first fruits), in the following 
authorities anterior to a.d. 235 : St Paul, 1 Cor. v. 7, xv. 
20 ; Quartodecimans of Asia Minor, who observed the 
Crucifixion on the “ 14th,” no matter on what day of the 
week it fell ; Claudius Apollinaris, Clement of Alexandria, 
Hippolytus, all three quoted iri the Paschal Chronicle; 
Irenseus (apparently) IV. x. 1 [xx. 1] ; [Tertuhian] adv, 
JudcBos, 8 ; Africanus, in Bouth, PelL Sacr, ii. 297. 
The Crucifixion, then, should be placed rather on the 14th 
than on the 15th of Nisan. 

These four lines of inquiry have shown that the Cruci- 
fixion fell on Priday, Nisan 14 (less probably 15), in one of 
the six years 28-33 a.d. ; and therefore, if it is possible to 
discover (i.) exactly which moon or month was reckoned 
each year as the moon or month of Nisan, and (ii.) exactly 
on what day that particular moon or month was reckoned 
as beginning, it will, of course, be possible to tell in which 
of these years Nisan 14 (or 15) fell on a Friday. To 
neither question can an answer be given in terms so 
precise as to exclude some latitude, but to both with 
sufficient exactness to rule out at once three of the six 
years, (i.) The difficulty with regard to the month is to 
know how the commencement of the Jewish year was fixed 
— in what years an extra month was intercalated before 
Nisan. If the Paschal full moon was, as in later Christian 
times, the first after the spring equinox, the difficulty 
would be reduced to the question on what day the equinox 
was reckoned. If, on the other hand, it was, as in ancient 
Jewish times, the first after the earliest ears of the barley 
harvest Avould be ripe, it would have varied with the 
forwardness or backwardness of the season from year to 
year, (ii.) The difficulty with regard to the day is, quite 
similarly, to know what precise relation the first day of 
the Jewish month bore to the astronomical new moon. In 
later Christian times the Paschal month was calculated 
from the astronomical new moon ; in earlier Jewish times 
all months were reckoned to begin at the first sunset when 
the new moon was visible, which in the most favourable 
circumstances would be some thirty-six hours later than 
the astronomical new moon. 

Direct material for answering the question when and 
how far astronomical calculations replaced simple observa- 
tions as the basis of the Jewish kalendar is not forth- 
coming. Jewish traditions represented the Sanhedrim as 
retaining to the end its plenary power over the kalendar, 
and as still fixing the first day of every month and the 
first month of every year. But as it is quite inconceivable 
that the Jews of the Dispersion should not have known 
beforehand at what full moon they were to present them- 
selves at Jerusalem for the Passover, it must be assumed 
as true in fact, whether or no it was true in theory, that 
the old empirical methods must have been quahfied by 
permanent, that is in effect by astronomical, rules for the 
commencement of years and months. The first of each 
month was within a certain limit from the astronomical 
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new moon. Nisan Avas fixed Avith reference to the equinox, 
though with regard to the day of the equinox it must be 
remembered (i.) that even of Christian calculations, Avhile 
the Alexandrine reckoning in the 4th century adopted 21st 
March, Anatolius in a.d. 277 had employed 19th March, 
and Hippolytus in a.d. 221 18th March; (li.) that 
Christian controversialists from Anatolius onwards accused 
the Jews of disregarding the (Christian) ecpinoctial limit, 
and of sometimes placing the Paschal full moon before it ; 
the JeAvish ecjuinox may therefore have gone back even as 
far as 17th March. In the folloAAung table the first 
column gives the terminus paschalis^ or 14th of the 
Paschal moon, according to the present Christian kalendar ; 
the second gives the 14th, reckoned from the time of 
the astronomical new moon of Nisan ; the third the 14th, 
reckoned from the first appearance of the new moon at 
sunset. Alternative moons are given for a.d. 29, accord- 
ing as the full moon falling about 18th March is or is not 
reckoned after the equinox. 


A.D. 28 

Sat. Mar. 27 

Mar. 28 

Mar. (29-) 30 

,, 29 

Th. Mar. 17 

Mar. 17 

Mar. (18-) 19 


F. Ap. 15 

Ap. 16 

Ap. (17-) 18 

„ 30 

Tu. Ap. 4 

Ap. 5 

Ap. (6-) 7 

„ 31 

Sat. Mar. 24 

Mar. 25 

Mar. (26-) 27 

„ 32 

Sat. Ap. 12 

Ap. 12 

Ap. (13-) 14 

„ 33 

W. Ap. 1 

Ap. 1-2 

Ap. (2-) 3 



or (3-) 4 


The first and third columns may safely be taken to 
represent the possible extremes for Nisan 14, so that it will 
be seen at once that Friday cannot have fallen on Nisan 
14th or 15th in any of the three years a.d. 28, 31, and 32. 
The choice is narrowed doAvn to a.d. 29, Friday 18th 
March (Friday 15th April would probably be too early 
even for Nisan 14) ; a.d. 30, Friday 7th April; and a.d. 
33, Friday 3rd April. 

(e) The Civil Year (consuls, or regnal years of Tiberius) 
in early Christian tradition. It is not h priori improbable 
that the year of the central event from which the Christian 
Church dated her own existence should have been noted 
in the apostolic age and handed down to the memory of 
succeeding generations ; and the evidence does go some 
way to suggest that we have in favour of a.d. 29, the 
consulate of the two Gemini (15th or 16th year of 
Tiberius), a body of tradition independent of the Gospels 
and ancient, if not primitive, in origin. 

The earliest witness, indeed, who supplies material for 
a definite date for the Crucifixion gave not 29, but 33 a.d. 
The pagan chronicler, Phlegon, writing in the reign of 
Hadrian, noted under Olympiad 202*4 ( = a.d. 32-33), 
besides a great earthquake in Bithynia, an eclipse so 
phenomenal that it became night “ at the sixth hour of the 
day.” The eclipse meant is, of course, that of the Cruci- 
fixion (so Origen, contra Celsum^ ii. 33 [but see in Matt, 
134, Delarne iii. 922], Eusebius’s Chronicle Tib. 19 [== a.d. 
33], Anon, in Cramer’s Catena in Matt. p. 237), but as 
the notice of it was clearly derived by Phlegon, pagan as 
he was, directly or indirectly from the Gospel narrative,, 
there is no reason at all to ascribe any independent value 
to the date. Phlegon may have had grounds for dating 
the Bithynian earthquake in that year, and have brought 
the dateless portent into connexion with the dated one. 
Eusebius adopted and popularized this date, which fell in 
with his own system of Gospel chronology, but of the year 
33 as the date of the Passion there is no vestige in Christian 
tradition before the 4th century. 

The only date, in fact, which has any real claim to 
represent Christian tradition independent of the Gospels, 
is the year 29. Tiberius 15 is given by Clem. Alex. 
Strom, i. 147 ; Origen, Horn, in Jerem. xiv. 13 ; cf. c. 
Cels. iv. 22. Tiberius 16 by Julius Africanus (Bouth,. 

1 PelL Sacr. ii. 301-304), and pseudo-Cyprian de paschor 
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coinpufus (a.d. 243)^ § 20. The consulship of the two 
Gemini hy Lactantius Div. Inst. IV. x. 18, and (Lactantius?) 
ch morte jjers. § 2 ; the consulship of the two Gemini 
= Tiberius 18 by Hippolytus Comm, in Danielem, iv. (ed. 
Bonwetsch, p. 242) • the consulship of the two Gemini = 
Tiberius 15 by [Tertullian] adv. Judoeos, § 8; the consul- 
ship of the two Gemini = Tiberius 15 {al. 18 or 19)== 
Ol. 202. 4 [this last is a later interpolation from Eusebius] 
in the Acts of Filate. Other methods of expressing the 
jmar 29 appear in Hippolytus’s Faschal Cycle and(7Amuc/e, 
and in the Abgar legend {ap. Eusebius, H, E. i. 13). No 
doubt it would be possible to explain Tiberius 16 as a 
combination of Luke iii. 1 mth a one year ministry, and 
even to treat Tiberius 15 as an unintelligent repetition 
from St Luke — though the omission to allow a single 
year for the ministry would be so strange as to be 
almost unintelligible — but the date by the consuls has an 
independent look about it, and of its extreme antiquity 
the evidence gives two indications : (i.) Hippolytus’s 
Commentary on Daniel (now generally dated c. a.d. 200) 
•combines it with an apparently inconsistent date, Tiberius 
IS ; the latter is clearly his own combination of the length 
of the ministry (he says in the same passage that Christ 
suSered in His 33 rd year) with Luke iii. 1 — the consulship 
must have been taken from tradition without regard to 
consistency; (ii.) the names of the Gemini are divergently 
given in our oldest authorities ; in [Tert.] adv. Judoeos 
correctly as Eubellius Geminus and Eufius (or Eufius) 
Geminus, but in Hippol}dus and the Acts of Pilate as 
Eufus and Rubellio. But if the tradition of the consul- 
ships wus thus, it would seem, already an old one about 
the year 200, there is at least some reason to conclude 
that trustworthy information in early Christian circles 
pointed, independently of the Gospels, to the year 29 as 
that of the Crucifixion. 

(/) The Civil Month and Bay. — The earliest known 
calculations, by Basilidian Gnostics, quoted in Clem. 
Alex. Strom, i, 147, gave alternative dates, Thamenoth 25, 
Pharmuthi 25, Pharmuthi 19; that is, according to the 
fixed Alexandrine kalendar of b.c. 26, 21st March, 20th 
April, ^ 14th April ; in the older, not wholly superseded, 
Egyptian kalendar the equivalents with Roman days 
waried from year to year. But in aU probability these 
dates were only one development of those speculations in 
the region of numbers to which Gnosticism was so prone; 
and in any case to look for genuine traditions among 
Egyptian Gnostics, or even in the church of Alexandria, 
would be to misread the history of Christianity in the 2nd 
century. ^ Such traditions must be found, if anywhere, 
m Palestine and Syria, in Asia Minor, in Rome, not in 
Egypt ; within the church, not among the Gnostics. 
The date which makes the most obvious claim to satisfy 
^_ese conditions would be 25th March, as given by 
Hippolytus, [Tert.] adv. Judceos^ and the Acts of Filate 
(according to all extant MSS. and versions, but see below) 
iocc. —the same three authorities w’ho bear the earliest 
^tness for the consuls of the year of the Crucifixion — and 
by many later writers. It cannot be correct, since no 
lull moon occurs near it in any of the possible years ; yet 
It must be very early, too early to be explained with Dr 
Salmon {BicUonary of Christian Biography, iii 926) as 
originated by Hippolytus’s Paschal cycle of a.d. 221. 
Now Epiphanius {Hcer. 1. 1) had seen copies of the 
Acts of Filate in which the day given was not 25th March, 
but a.d. XV. leal. Apr. ( = 18th March) ; and if this was 
tradition, it is easy to see how 
25th March could have grown out of it, since the 18th | 
would from comparatively early times have been thought 
impossible as falling before the equinox (see above 5 d) 
and no substitution -Brould he so natural as that of the day 


week, Friday, 25th March. But Friday, 18th March a.d. 
29, was one of the three alternative dates for the Crucifixion 
■which on astronomical and kalendar grounds were found 
(see above, 5d) to be possible. 

Thus A.D. 29 is the year, ISth March is the day, to 
which Christian tradition (whatever value, whether much 
or little, be ascribed to it) appears to point. Further, 
the Baptism was tentatively placed in a.d. 26-27 ; the 
length of the ministry was fixed, with great preponderance 
of probability, at something over two years ; and here too 
the resultant date for the Crucifixion would be the Pass- 
over of A.D. 29, 

To sum up : the various dates and intervals, to the 
approximate determination of which this article has been 
devoted, do not claim separately more than a tentative and 
probable value. But it is submitted that their harmony 
and convergence give them some additional claim to 
acceptance, and at any rate do something to secure each 
one of them singly — the Nativity in 7-6 b.c., the Baptism 
in A.D. 26-27, the Crucifixion in a.d. 29 — from being 
widely or even appreciably in error. 

The Chronology of the Apostolic Age. 

The chronology of the New Testament outside the 
Gospels may he defined for the purposes of this article as 
that of the period between the Crucifixion in a.d. 29 (30) 
on the one hand, and on the other the persecution of Nero 
in A.D. 64 and the fall of Jerusalem in a.d. 70. Of the 
events in Christian history which fall between these limits 
it must he admitted that there are many which with our 
present information we cannot date with exactness. But 
the book of Acts, our only continuous authority for the 
period, contains two synchronisms with secular history 
which can be dated with some approacli to certainty and 
constitute fixed points by help of which a more or less 
complete chronology can be constructed for at least the 
latter half of the apostolic age. Those are the death of 
Herod Agrippa I. (xii. 23) and the replacement of Felix 
by Festus (xxiv. 27). 

1. The death of Herod Agrippa I This prince, son of 
Aristobulus and grandson of Herod the Great, was made 
(i.) king over the tetrarchy which had been Herod Philip’s, 
“not many days” after the accession of Gains, 16th March 
A.D. 37 ; (ii.) ruler of the tetrarchy of Antipas, in a.d. 39-40 ; 
(iii.) ruler of the whole of Palestine (with Al)ilene), on tlie 
accession of Claudius at the beginning of a.d. 41. J osephus’s 
Jewish Wars and Antignities differ by one in the number 
of years they allot to his reign over the tetrarchies (the 
former work says three years, the latter four), but agree 
in the more important datum that he reigned three years 
more after the grant from Claudius, which would make the 
latest limit of his death the spring of a.d. 44. The Anti- 
quities also reckon it in the seventh year of his reign, which 
would suggest a.d. 43-44. On the other hand, coins whose 
genuineness there is no apparent reason to doubt are extant 
of Agrippa’s ninth year ; and this can only be reconciled 
even mth a.d. 44 by supposing that he commenced 
reckoning a second year of his reign on Nisan 1, a.d. 37, 
so that his ninth would run from Nisan 1, a.d. 44. On 
the balance of evidence the only year which can possibly 
reconcile all the data appears to be a.d. 44 after Nisan, so 
that it will have been at the Passover of that year that 
St Peter’s arrest and deliverance took place. 

After Agrippa’s death Judaea was once more governed 
by procurators, of whom Cuspius Fadus and Tiberius 
Alexander ruled from a.d. 44 to 48 ; the third, Cumanus, 
was appointed in a.d. 48 ; and the fourth, Felix, in a.d. 52. 
Under Tiberius Alexander, i.e., in a.d, 46 or 47, occurred the 
great famine which Agahus had foretold, and in which the 
Antiochene church sent help to that of Jerusalem by the 
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ministry of Barnabas and Sanl (Actsxi. 30, xii. 25). Thus 
the earliest date at which the commencement of the first 
missionary journey (Acts xiii. 4) can be placed is the 
spring of a.d. 47. The journey extended from Salamis 
throughout the whole island ” of Cyprus as far as Paphos, 
and on the mainland from Pamphylia to Pisidian Antioch, 
Iconium, Lystra, and Derbe, at each of which places 
indications are given of a prolonged visit (xiii. 49, xiv. 3, 
6 , 7, 21). The same places were visited in reverse order 
on the return journey, as far as Perga on the Pamphylian 
coast ; but instead of revisiting Cyprus the voyage to 
Syria was this time made direct. In estimating the length 
of time occupied by this first missionary journey, it must 
be remembered that a sea voyage could never have been 
undertaken, and land travel only rarely, during the winter 
months, say November to March 3 and as the amount of the 
work accomplished is obviously more than could fall within 
the travelling season of a single year, the winter of 47-48 
must have been spent in the interior, and return to the 
coast and to Syria made only some time before the end 
of autumn a.d. 48. The succeeding winter, at least, was 
spent again at Antioch of Syria (xiv. 28). The council at 
Jerusalem of Acts xv. will fall at earliest in the spring of 
A.D. 49, and as only certain days ” were spent at Antioch 
after it (xv. 36), the start on the second missionary journey 
might have been made in the (late) summer of the same 
year. The “ confirmation ” of the existing churches of 
Syria and Cilicia, and of those of the first journey 
beginning with Derbe (xv. 41, xvi. 5), cannot have been 
completed under several months, nor would the Apostle 
have commenced the strictly missionary part of the 
journey, in districts not previously visited, before the 
opening of the travelling season of a.d. 50. No delay was 
then made on the Asiatic side : it may still have been in 
spring when St Paul crossed to Europe and began the 
course of preaching at Philippi, Thessalonica, Beroea, and 
Athens which finally brought him to Corinth. The stay 
of eighteen months at the last-named place (xviii. 11 ) will 
naturally begin at the end of one travelling season and 
end at the beginning of another, i.e., from the autumn of 
A.D. 50 to the spring of a.d. 52. Erom Corinth the 
Apostle went to Jerusalem to “salute the church,” and 
then again to Antioch in Syria, where he stayed only for 
“ a time” (xviii. 22 ), and soon left — on the third missionary 
journey, as conventionally reckoned — proceeding “in order” 
through the churches of the interior of Asia Minor. These 
journeys and the intervening halts must have occupied 
seven or eight months, and it must have been about the 
end of the year when St Paul established his new head- 
quarters at Ephesus. The stay there lasted between two 
and three years (xix. 8 , 10, xx. 31), and cannot have 
terminated before the spring of a.d. 55. From Ephesus 
he went into Europe, and after “much teaching ” given 
to the churches of Macedonia (xx. 2), spent the three 
winter months at Corinth, returning to Philippi in time 
for the Passover (xx. 3, 6 ) of a.d. 56. Pentecost of 
the same year was spent at Jerusalem, and there St 
Paul was arrested, and kept in prison at Caesarea for 
two full years, until Festiis succeeded Felix as governor 
(xx. 16, xxiv. 27), an event which, on this arrangement of 
the chronology of the missionary journeys, would there- 
fore fall in A.D. 58. 

Care, however, must be taken to remember exactly what 
this line of argument amounts to — what it can fairly be 
said to have proved, and what it still leaves open. It has 
been shown, firstly, that the missionary journeys cannot 
have commenced before the spring of a.d. 47, and, secondly, 
that between their commencement and the end of the 
two years' imprisonment at Caesarea not less than eleven 
full years must have elapsed. Consequently a.d. 58 appears 
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to be the earliest date possible for the arrival of Festus, 
On the other hand, a later date for Festus is not aljsolutely 
excluded. It is possible that the first missionary journey 
should be placed in a.d. 48 instead of a.d. 47 j and it m 
possible, though not probable, that the missionary journeys 
should be spread over one year more than has been 
suggested above. At any rate, then, the alternative is open 
that every date given above, from a.d. 47 to a.d. 58, should 
be moved on one year, with the result of placing Festus's 
arrival in a.d. 59. 

It is now time to turn to the direct evidence for the 
date of Festus's arrival as procurator, in order to test by it 
the result already tentatively obtained. 

2. The replacement of Felix by Festus. This is the 
pivot date of St Paul’s later life, but unfortunately tw’O' 
schools of critics date it as differently as a.d. 55 and 
A.D, 60 (or 61). The former are represented by Harnack, 
the latter by Wieseler, whom 'Lightfoot follows. It can 
be said confidently that the truth is between these two 
extremes (though in what exact year it is not easy to 
say), as will be evident from a consideration of the argu- 
ments urged, which in each case appear less to prove one 
extreme than to disprove its opposite. 

Arguments for the Later Date, A.D. 60 or 61. — (a) St Paul, at 
the time of liis arrest, two years before Felix’s recall, addresses 
him as ^‘for many years past a judge for this nation” (Acts 
xxiv. 10, 27). It is certain that Felix succeeded Cumanus in 
A.D. 52, for Tacitus mentions Cumanus’s recall under that year ; 
Josephus immediately before the notice of the completion of 
Claudius’s twelfth year [January, a.d. 53] ; Eusebius probably 
under Claudius 11, that is, between September 51 and September 
52 (for the meaning of the regnal years in the Chronicle of Euse- 
bius see the present writer’s article in Journal of Theological 
Studies, 1900, pp. 188-192). It is argued that “many 

years ” cannot mean less than six or seven, so that St Paul must 
have been speaking at earliest in 58 or 59, and Felix will have left 
Judaea at earliest in 60 or 61. But this argument overlooks the 
fact that Felix had been in some position which might properly 
be described as that of “judge for this nation” before he became 
governor of all Palestine in a.d. 52. In the words of Tacitus, Felix 
was at the time of that appointment iampruiem ludaice im^ositus 
{Annals, xii. 54); he certainly supposes Felix to have been already 
governor of Samaria, and apparently of Judaea too, and only 
recognizes Cumanus as governor of Galilee ; and Josephus, though 
he says nothing of this, and treats Cumanus as the sole procurator 
down to A.D. 52, implies that Felix had been in some position 
where the Jewish authorities could judge of his fitness when he 
tells us that the high priest Jonathan used to press on Felix, as 
a reason for urging him to govern well, the fact that he had asked 
for his appointment to the procuratorship {Ant. XX. viii. 5). If 
Felix had acted in some position of responsibility in Palestine 
before 62 (perhaps for some time before), St Paul could well have 
spoken of “ many years ” at least as early as 56 or 57. 

(/3) Josephus enumerates after the accession of Nero (October 
54) a long catalogue of events which all took place under the 
procuratorship of Felix, including the revolt of “the Egyptian” 
which was already ‘ ‘ before these days ” at the time of St Paul’s 
arrest, two years from the end of Felix’s tenure. This suggests, uo 
doubt, that the Egyptian rebelled at earliest in 54-55, and makes 
it probable that S^t Paul’s arrest did not take place before (the- 
Pentecost of) a.d. 56 ; and it implies certainly that the main or 
most important part of Felix’s governorship fell, in Josephus’s 
view, under Nero. But as two years only of Felix’s rule (52-54) 
fell under Claudius, this procedure would be quite natural on 
Josephus’s part if his recall were dated in 58 or 69, so that four or 
five years fell under Nero. And there is no need at all to suppose 
that all the incidents which the historian masses under his 
account of Felix were successive : events in Emesa, Chalcis, 
Caesarea, and Jerusalem may easily have been synchronous. 

The arguments, then, brought forward in favour of a.d. 60 or 
61 do not do more than bring the rule of Felix down to 58- 
or 59. 

Arguments for an Early Date, a.d. 55 or 66. — (a) Eusebius’s 
Chronicle places the arrival of Festus in Nero 2, October 55-56,, 
and Eusebius’s chronology of the procurators goes back probably 
through Julius Africanus (himself a Palestinian) to contemporary 
authorities like the Jewish kings of Justus of Tiberias. But (i.) 
Nero 2 is really September 56-September 57 ; (ii.) it is doubtful 
whether Eusebius had any authority to depend on here other 
than Josephus, who gives no precise year for Festus — Julius 
Africanus is hardly probable, since we know that his chroniclef 
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Tvas very jejune for tlie Christian period — and if so, Eusebius had 
to dul a year as best he could d 

f'3, Felix, on his return to Rome, ^ras prosecuted by the Jews 
for liiisgovernment, hut was acquitted through the influence of 
his brother Pallas. Pallas had been minister and favourite of 
Claudius, but was removed from olflce in the winter following 
Xero’s accession, 54-55. Felix must therefore have been tried at 
the very beginning of Nero’s reign. But this argument would 
make Felix’s recall — if Festus came in summer, as Acts xxv. 1, 
xxvii. 1 , 9 , seem to prove — fall actually under Claudius. And, 
in fact, it would be a mistake to look upon Pallas's retirement as 
a disgrace. He stipulated that no inquiry should be made into 
his conduct in office, and was left for another seven years un- 
molested in the enjoyment of the fortune he had amassed. Theie 
is, therefore, every likelihood that he retained for some years 
enough influence to shield his brother. 

Of these arguments, then, the first, so far as it is valid, is an 
argument for the summer, not of a.d. 55 or 56, but of a.d. 57 as 
that of the recall, while the second will apply to any of the 
earlier years of Nero’s reign. 

In the result, then, the arguments brought forward in 
favour of each extreme fail to prove their case, but at the 
same time prove something against the opposite view. 
Thus the point that Josephus catalogues the events of 
Felix’s procurator ship under Nero cannot be pressed to 
bring down Felix’s tenure as far as 60 or 61, but it does 
seem to exclude as early a termination as 56, or even 57. 
Conversely, the influence of Pallas at court need not be 
terminated by bis ceasing to be minister early in 55 ; but 
it would have been overshadow^ed not later than the year 
60 by the influence of Popiioea, who in the summer of 
that year^ enabled the Jews to ivin their cause in the 
matter of the Temple wall, and would certainly have 
supported them against Felix. Thus the choice again 
appears to lie between the years 58 and 59 for the recall 
of Felix and arrival of Festus, 


Identical results follow from another line of argument 
■which, though somewhat precarious, was unduly neglected 
before Eamsay recalled attention to it, namely, the data of 
St Paul’s stay at Philippi and Troas in Acts xx. 6, 7. Being 
anxious to arrive at Jerusalem for Pentecost, the apostle left 
Philippi, it may be presumed, on the first day after the days 
of unleavened bread, took four days, according to our method 
of reckoning, on the voyage to Troas, and stayed there 
six days, leaving on a Monday. He arrived, therefore, 
at Troas on a Tuesday, and left Philippi on the preceding 
Friday, Nisan 22. Nisan 14, therefore, fell on Thursday 
This would be possible in a.d. 56 (Thursday, 18th March) 
or A.D. 57 (Thursday, 7th April), but hardly in either a.d. 
55 or 58. As this journey of St Paul immediately preceded 
his arrest, and his imprisonment under Felix lasted two 
years, 58 and 59 again appear as the possible alternatives 
for Felix’s recall. 

If St Paul was arrested in 56 or 57, and appealed to 
CiBsar on the arrival of Festus in 58 or 59, then, as he 
reached Rome in the early part of the year following, and 
remained there a prisoner for two full years, we are 
brought down to the early spring of either 61 or 62 for 
the close of the period recorded in the Acts. That after 
these two years he was released and visited Spain in the 
wBst, and in the east Ephesus, Macedonia, Crete, Troas 
Miletus, and perhaps Achaia and Epirus, is probable, in 


^ Dr C. Erbes {Texteund UnUrsuckungm, new series, iv 1) attempl 
to interpret the evidence of Eusebius in favour of the datefc 
Festus as follows : Eusebiuses date for Festus is to be found in Nero ] 
by striking a mean between the Armenian, Claudius 12 and th 
Latin, Nero 2 ; it is really to be understood as reckoned, not b 
of Nero, but^by years of Agrippa; and as Eusebius erroneousl 
antedated Agnppa s_ reign by five years, commencing it with a.d. 4 
date for Festus is five years too early also, 'an 
should be moved to Nero 6, a.d. 59-60. The whole of this theor 
appears to the present writer to be a gigantic mare’s nest : see Jomc 
of Theological Studies, October 1901, pp. 120-23. 

2 TT:iis appears to be satisfactorily established by Bamsa\ 
1900 Point m the Pauline Chronology,” Expositor, Angus 


the one case, from the evidence of Romans xv. 28, Clem. 
ad Cor. v., and the Muratorian canon, and, in the other, 
from the Pastoral Epistles. These j ourneys certainly cannot 
have occupied less than two years, and it is more natural 
to allow three for them, which takes us down to 64-65. 

Early evidence is unanimous in pointing to St Peter 
and St Paul as victims of the persecution of Nero (Clem. 
ad Cor. V. vi., Dionysius of Corinth ap. Eus. H. E. ii. 25, 
&c., combined with what we know from Tacitus of the 
course of the persecution, and from Gains of Rome, ap. 
Eus. ii. 25, of the burial-places of the two apostles) ; and 
tradition clearly distinguished the fierce outbreak at Rome 
that followed on the fire of the city in July 64 from any 
permanent disabilities of the Christians in the eye of the 
law which the persecution may have initiated. There is 
therefore no reason at ail to doubt that both apostles were 
martyred in 64-65, and the date serves as a confirmation 
of the chronology adopted above of the imprisonment, 
release, and subsequent journeys of St Paul. 

Investigation, then, of that part of the hook of Acts wdiicli 
follows the death of Agrix3pa, recorded in chap. xii. — i.e., 
of that part of the apostolic age which follows the year 
44 — has shown that apparent difiSculties can be to a largo 
extent set aside, and that there is nowhere room between a.d. 
44 and 64 for doubt extending to more than a single year. 
The first missionary journey may have begun in 47 or 48 ; 
the arrival of Pestus may have taken X-)lace in the summer 
of 58 or of 59 ; the two years of the Roman imprisonment 
recorded in the last chapter of Acts may have ended in 
the spring of 61 or 62 ; and the dates which fall in 
between these extremes are liable to the same variation. 
The present writer leans to the earlier alternative in each 
case, 47, 58, 61 , but he willingly concedes that the evidence, 
as he understands it, is not inconsistent with the later 
alternative. 

But if the events of a.d. 44-64 can thus be fixed 
with a fair approximation to certainty, it is unfortu- 
nately otherwise with the events of a.d. 29-44. Here we 
are dependent (i.) on general indications given in the 
Acts ; (ii.) on the evidence of the Epistle to the Galatians, 
which, though in appearance more precise, can bo and is 
interpreted in very different ways. 

(i.) The book of Acts is divided, by general summaries 
from time to time inserted in the narrative, into six 
periods: i. 1-vi. 7; vi. 8-ix. 31 ; ix. 32-xii. 24; xii. 25- 
xvi. 5; xvi. 6-xix. 20; xix. 21-xxviii. 31, Of these 
the three last extend respectively from the death of Herod 
to the start for Europe in the second missionai'y journoy 
(a.d. 44 to the spring of 50 [51]), from the start for Euro})e 
to the end of the long stay at Ephesus (a.d. 50 [51] to the 
spring of a.d. 55 [56]), and from the departure from Ephesus 
to the end of the two years’ captivity at Rome (a.d. 55 
[56] to the beginning of a.d. 61 [62]). It will be seen that 
these periods are of more or less the same length, namely, 
six (or seven) years, five years, six years. There is there- 
fore some slight presumption that the three earlier periods, 
which together cover about fifteen years, were intended by 
so artistic a writer as St Luke to mark each some similar 
lapse of time. If that were so, the preaching of the apostles 
at J erusalem and organization of the Church at the capital 

the preaching of the seven and the extension of the 
Church all over Palestine — the extension of the Church to 
Antioch, and the commencement of St PauPs work— might 
each occupy five years more or less, that is to say, 
roughly, a.d. 29-34, 34-39, 39-44. The conversion of St 
Paul, which falls within the second period, would on this 
arrangement fall somewhere between five and ten years 
after the Crucifixion. Such conclusions are, however, of 
course general in the extreme. 

(ii.) A nearer attempt to date at least the chronology of 
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St Paul’s earlier years as a Christian could be made by the 
help of the Galatian Epistle, if we could be sure from what 
point and to what point its reckonings are made. The 
apostle tells us that on his conversion he retired from 
Damascus into Arabia, and thence returned to Damascus ; 
then after three years (from his conversion) he went up to 
Jerusalem, but stayed only a fortnight, and went to the 
regions of Syria and Cilicia. Then after fourteen years 
(from his conversion ? or from his last visit ?) he went up 
to Jerusalem again to confer with the elder apostles. Now, 
if either of these visits to Jerusalem could be identified 
with any of the visits whose dates have been approximately 
settled in the chronology of a.d. 44-64, we should have a 
fixed point from which to argue back. Unfortunately, even 
less agreement exists on this head than on the question 
whether the fourteen years of the last-mentioned visit are 
to be reckoned from the conversion or from the previous 
visit. Host critics, indeed, are now agreed that the fourteen 
years are to be calculated from the conversion ; and most 
of them still hold that the visit of Galatians ii. is the same 
as the council of Acts xv., partly, no doubt, on the ground 
that the latter visit was too important and decisive for St 
Paul to have omitted in giving even the most summary 
description of his relations with the twelve. This ground 
would, however, be cut away from their feet if it were 
possible to hold (with J. V. Bartlet, Apostolic Age^ 1900, 
and y. Weber, Die Ahfassung des Godaterhriefs vor dem 
Apostelkonzil, Eavensburg, 1900) that the epistle was actu- 
ally written just before the council, i,e., in the winter of 
48-49 [49-50]. In that case, of course, the two visits of 
Galatians i. and ii. would be those of Acts ix. 26 and xi. 
30, The fourteen years reckoned back from the latter 
(c. A.D. 46) would bring us to a.d. 32-33 as the latest 
possible date for the conversion. With the older view, on 
the other hand, the fourteen years reckoned from the 
council in a.d. 49 [50] would allow us to bring down the 
conversion to a.d. 36. The new view clears away some 
manifest difficulties in the reconciliation of the Epistle and 
the Acts, and the early date for Galatians in relation to 
the other Pauline Epistles is not so improbable as it may 
seem ] but the chronology still appears more satisfactory on 
the older view, which enables the conversion to be placed 
at least three years later than on the alternative theory. 
But it is clear that the last word has not been said, 
and that definite results for this period cannot yet be 
looked for. 

To sum up : an attempt has been made, it is hoped with 
some success, to provide a framework of history equipped 
with dates from the time of St Peter’s arrest by Herod 
Agrippa I. at the Passover of a.d. 44 down to the martyr- 
dom of St Peter and St Paul in the persecution of Nero, 
A.D. 64-65. For the previous period, on the other hand, 
from A.D. 29 to a.d. 44, it appeared impossible in our 
present state of knowledge to state conclusions other than 
in the most general form. 

Authorities. — The views stated in this article are in general 
(though with some modifications) the same as those which the pre- 
sent writer worked out with more fulness of detail in Hastings’s 
Dictionary of the Bible, i. (1898) 403-424. Of older hooks should 
be mentioned : — Idelbr. Sandbuch der mathematischen und tech- 
nischen Ghronologie, 2 vols. (1825). — 'VYibseler. Ghronologie des 
apostoUschen Zeitalters (1848). — Lbwin’s Fasti Sacri (1865). — 
The most important modern contributions are to be found in 
Prof. W. M- Eamsay’s various works, and in Harnack’s 
Ghronologie der altchristlichen Litteratur bis Busebms, i. 233-244. 

(C. H. T.) 

Chrydim, a town in Bohemia, Austria. It has an 
important horse market, besides manufactures of sugar, 
spirits, beer, soda-water, and agricultural machinery.' 
There are also steam corn-mills and saw-mills. Chrudim 
is the birthplace of Joseph Eessel (1793-1857), who is 
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honoured in Austria as the inventor of the screw propeller. 
Population, 13,017. 

Chubyti a territory of the Argentine Eepublic, 
Patagonia, bounded on the N. by Eio Negro, on the S. by 
Santa Cruz, on the E. by the Atlantic, and on the W. by 
Chile. Its official area at the census of 1895 was 93,127 
square miles; and in 1895 its population was 3748, as 
compared with 153 in 1869. The capital, Eawson, is 
situated 3 miles from the mouth of the Chubut. The 
territory is divided into three departments. In 1895 
there were 29,944 head of cattle, 47,306 sheep, 1*2,907 
horses, 310 farms, and 12,355 acres planted in cereals. 

Chylaiongkorn^ Phra Paramindr 

IVlaha (1853 ), king of Siam, eldest son of lung 

Maha Mongkut, was born 21st September 1853. His 
full signature, used in all important state documents, 
consists of twenty-seven names, but it is by the first four 
that he is usually known. Educated in his childhood by 
English teachers, especially by Captain John Bush, he 
acquired a good knowledge of the English language and 
a due appreciation of Western culture. But his surround- 
ings were purely Oriental, and as his boyhood w^as spent, 
according to custom, in a Buddhist monastery, he remained 
in sympathy with his people. He succeeded to the throne 
on the death, of his father, 1st October 1868, and was 
crowned on 11th November following, when Europeans 
were present for the first time at such a ceremony. Until 
his majority in 1873 the government was carried on by 
a regent, the young king retiring to a Buddhist monastery, 
and then making a long tour through India and the 
Dutch East Indies, an event hitherto unheard of among 
the potentates of Eastern Asia. But he had no sooner 
taken the reins of power than he gave evidence of his 
recognition of the importance of modern culture by 
abolishing slavery, which existed in Siam in its most 
extended form. He also did away with the custom of 
approaching the king on all fours. Still more important, 
in view of the numerous races and creeds included among 
his subjects, was the proclamation of liberty of conscience. 
This was followed by the erection of schools and hospitals, 
the construction of roads and railways, and the further 
development of the army and fleet which his father bad 
commenced. To him Siam is indebted for its standard 
coinage, its postal and telegraph service, and for the 
police, sanitation, and electric - lighting of Bangkok. 
Two of the king’s sons were sent to school in England, 
and in the summer of 1897 King Chulalongkorn paid 
a visit to Europe, arriving at Portsmouth in his yacht on 
the 29th July. On the 4th August he was received by 
Queen Victoria at Osborne. After a tour in Great Britain 
he proceeded to Berlin, Brussels, and The Hague, and 
arrived in Paris on 11th September, and after spending 
some weeks in the French capital, returned to Siam late 
in the year. 

C h y m I See Shumea. 

Ohungkirig', a city in the province of Szechuen, 
China, on the left bank of the Yangtse, at its point of 
junction with the Kialing, in 29“ 33' N. lat. and 107° 2' 
E. long. It is the commercial centre for the trade, not 
only of Szechuen, but of all south-western China. The 
one highway between Szechuen and the eastern provinces 
is the Yangtse river route, as owing to the mountain- 
ous nature of the intervening country land transit 
is almost impracticable. The import trade brought 
up by large junks from Ichang, and consisting of cotton 
cloth, yarn, metals, and foreign manufactures, centres here, 
and is distributed by a class of smaller vessels up the 
various rivers of the provinces. Native produce, such as 
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yellow silkj white wax, hides, rhubarb, musk, and opium, 
is here collected and repacked for conveyance to Hankow, 
Shanghai, or other parts of the empire. ^ The city was 
opened to foreign trade by convention with the British 
Government in 1891, vith the proviso, however, that 
foreign steamers should not be at liberty to^ trade there 
untif Chinese-owned steamers had succeeded in ascending 
the river. This restriction was abolished by the Japanese 
treaty of 1895, which declared Chungking open on the 
same terms as other ports. Since that date the problem 
of steam na^dgation on the section of the river between 
Ichang and Chungking has been occupying the attention 
of practical men. A small steamer has been navigated 
up the rapids, but it is a question how far steam navi- 
gation can be made a practical success. At present 
the trade is carried by native craft, which are hauled up 
against the strength of the current in the worst places 
by a line of trackers on the bank. Another difficulty is 
the great rise in the river during the summer months. 
At Chungking this rise is ordinarily 70 feet, and occasion- 
ally it is as much as 96 feet. The population of Chung- 
king, including the city of Kiangpeh on the opposite 
bank of the Ivialing river, is about 300,000. The foreign 
residents are very few. In 1898 the value of the trade 
passing through the maritime customs was H. taels 
17,426,000 (d£2,614,000), and in 1899 H. taels 25,792,000 
(£3, 868,000), of which imports, chiefly Manchester goods, 
counted for £1,961,000. 

ChuCfUisaca., a department of Bolivia, bounded 
on the N. by the departments of Cochabamba and Santa 
Cruz, on the S. by that of Tarija, on the E. by the Eio 
Paraguay, and on the W. by the department of Potosi. It 
has an area of 39,850 square miles, and had a population 
in 1893 of 286,710. Its capital is Sucre (26,000). The 
department is divided into four provinces, Yamparaez, 
Cinti, Tomina, and Azero, and has 29 schools with about 
2000 pupils. 

Church, Richard William (1815-1890), Dean 
of St Paul’s, was the son of John Dearman Church, an 
Irish merchant of Quaker ancestry. He was born at 
Lisbon, 25th April 1815, his early years being mostly 
spent at Florence. After his father’s death in 1828 he 
was sent to a school of a pronounced evangelical type at 
Bedlands, Bristol, and went in 1833 to Wadham College, 
Oxford, an evangelical college. He took first-class honours 
in 1836, much to his own surprise, and in 1838 was elected 
fellow of Oriel. One of his contemporaries, Eichard 
Michell, commenting on this election, said : “ There is 
such a moral beauty about Church that they could not 
help taking him.” He was appointed tutor of Oriel in 
1839, and was ordained the same year. He was an intimate 
friend of Hewman’s at this period, and closely allied to the 
Tractarian party. In 1841 No. 90 of Tracts fcyr the Times 
appeared, and Church resigned his tutorship. In 1844- 
1845 he was junior proctor, and in that capacity, in con- 
cert with his senior colleague, vetoed a proposal to censure 
Tract 90 publicly. In 1846 Church, with others, started 
the Guardian newspaper. In 1850 he became engaged to 
Miss H. E. Bennett, of a Somersetshire family, a niece of 
Bishop Moberly. After again holding the tutorship of 
Oriel, he accepted in 1852 the small living of Whatley in 
Somersetshire, near Frome,and was married in the following 
year. He was a diligent parish priest and a serious student, 
and contributed largely to current literature. In 1869 he 
refused a canonry at Worcester, but in 1871 he accepted, 
most reluctantly (calling it “a sacrifice en pure perte ”), the 
deanery of St Paul’s, to which he was nominated by Mr 
Gladstone, His task as dean was a complicated one. It 
was (1) the restoration of the cathedral, (2) the adjustment 
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of the question of the cathedral revenues with the Ecclesias- 
tical Commissioners, (3) the reorganization of a conservative 
cathedral staff with anomalous vested rights. He described 
the intention of his appointment to be “that St Paul’s 
should waken up from its long slumber.” The first year 
that he spent at St Paul’s was, wTitos one of his friends, 
one of “misery” for a man who loved study and quiet and 
the country, and hated official pomp and financial business 
and ceremonious appearances. But he performed his 
difficult and uncongenial task with almost incredible 
success, and is said never to have made an enemy or a 
mistake. The dean was distinguished for uniting in a 
singular degree the virtues of austerity and sympathy. He 
was pre-eminently endowed with the faculty of judgment, 
characterized by Canon Scott Holland as the faculty of 
“high and fine and sane and robust decision.” Though of 
unimpressive stature, he had a strong magnetic influence 
over all brought into contact with him, and though of a 
naturally gentle temperament, he never hesitated to express 
censure if he was convinced it was deserved. In the jmlpit 
the voice of the dean was deliberately monotonous, and he 
employed no adventitious gesture. He may be described 
as a High Churchman, but of an essentially rational type, 
and with an enthusiasm for religious liberty that made it. 
impossible for him to sympathize with any unbalanced or 
inconsiderate demands for deference to authority. He 
said of the Church of England that there Avas “ no more 
glorious church in Christendom than this inconsistent 
English Church.” The dean often meditated resigning his 
office, though his reputation as an ecclesiastical statesman 
stood so high that he was regarded in 1882 as a possible 
successor to Archbishop Tait. But his health and inodo of 
life made it out of the question. In 1888 his only son 
died; his own health declined, and he ai)pcarcd for the 
last time in public at the funeral of Canon Liddon in 1890, 
dying on 9th December 1890, at Dover. He was buried 
at Whatley. The dean’s chief published works arc a Life 
of St Anselm (1870), the lives of S^HHiser (1879) and 
Bacon (1884) in Macmillan’s “Men of Letters” scries, an 
Essay on Dante (1878), The Orford Movemeyit (1891), 
together with many other volumes of essays and sermons. 
In these wi'itings he exhibits a great grasp of principles, 
an accurate mastery of detail, and the same fusion of 
intelligent sympathy and dispassionate judgment that 
appeared in his handling of business. His stylo is lucid, 
and has the charm of austerity. Ho stated that ho had 
never studied style per se, but that ho had accpiircd it 
by the exercise of translation from classical languages ; 
that he watched against the temptation of using unreal 
and fine words ; that he employed care in his choice of 
verbs rather than in his use of adjectives, and that he- 
f ought against self-indulgence in writing just as lie did in 
daily life. His sermons have the same quality of self- 
restraint, His private letters arc fresh and simple, and 
contain many unaffected epigrams ; in writing of religious- 
subjects he resolutely avoided dogmatism without ever 
sacrificing precision. The dean was a man of genius,, 
whose moral stainlessness and instinctive fi.re were indi- 
cated rather than revealed by his writings. (a. c. Bk.) 

Church Army. — The Church Army is an Eng- 
lish religious organization, which was founded in 1882 
by the Eev. Wilson Carlile, who banded together in an 
orderly army of “soldiers” and “ officers a few working 
men and women, whom he and others trained to act 
as -“Church of England evangelists” among the outcasts 
and criminals of the Westminster slums. Previous 
experience had convinced him that wickedness and irre-' 
ligion among the lowest classes of the people could best 
1 be overcome by new and aggressive action on the part 
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of the Church, and that this work was most effectively 
done by zealous laymen and women of the same class 
as those whom it was desired to touch. “Evangelistic 
zeal with Church order ” is the principle of the Church 
Army, and it is essentially a working men’s and women’s 
mission to working people. As the work gre^v, a training 
institution for evangelists wms started in Oxford, but soon 
moved (1886) to 130 Edgware Eoad, London, W., -where 
the headquarters of the Army are established. Working 
men are trained as evangelists, and working w’omeii as 
mission nurses, and are supplied to the clergy w^henever 
asked for. The men evangelists have to pass an examina- 
tion by the archdeacon of Middlesex, ancl are then (since 
1896) admitted by the bishop of London as “lay evan- 
gelists in the Church ” ; the mission nurses must likewuse 
jiass an examination by the diocesan inspector of schools. 
All Church Army workers (of whom there are over 1200 
of one kind and another) are entirely under the control of 
the incumbent of the parish to which they are sent. They 
never go to a parish unless invited, nor stay w^hen asked 
to go by the parish priest. Officers and nurses are paid 
a limited sum for their services by the vicar or by 
voluntary local contributions. Church Army mission and 
colportage vans circulate throughout the country x^arishes, 
if desired, with itinerant evangelists, wffio hold sim^de 
missions, without charge, and sx)read wholesome literature. 
Each van missioner has a clerical “ adviser.” Missions 
are also held in xirisons and workhouses, at the invitation 
of the authorities. In 1888 (before the similar work 
of the Salvation Army was inaugurated) the Church 
Army established labour homes in London and else- 
where, with the object of giving a “fresh start in life” 
to the outcast and destitute. The Church Army homes 
deal with the outcast and destitute in a plain, simxile, 
straightforward way. They demand that the persons 
should show a desire for amendment ; they subject them 
to firm discipline ; they give them hard work ; they 
give them decent clothes; ancl they strive to win them 
to a Christian life. The inmates earn their board and 
lodging by x^iece-work, for which they are paid at the 
current trade rates, while by a gradually lessening scale 
of work and they are stimulated to obtain situa- 
tions for themselves and given time to seek for them. 
There are about 103 homes in London and the provinces, 
and 56 per cent, of the 26,000 cases helx3ed in 1900 made 
the successful beginning of an honest, self-supporting life. 
Selected and tested cases are enabled to emigrate. The 
Church Army has lodging homes, an emxoloyment bureau, 
cheap food depot, old clothes dex^artment, dispensary, and 
other social works, and an inebriates’ reformatory under 
the Act of 1898. The whole of the work is done in 
loyal subordination to the diocesan and parochial organiza- 
tion of the Church of England. (m, b. s.) 

Churchilij Missinnippi, or English, a river of 
Athabasca and Keewatin districts, Canada. It rises in La 
Loche — a small lake in 56“ 30' hT. lat. and 109“ 30' W. 
long., at an altitude of 1577 feet above the sea — and 
flows in a north-easterly direction to Hudson Bay, passing 
through a number of lake expansions. Its x:>rincipal tribu- 
taries are the Beaver — 350 miles long, Sandy, Montreal, 
Beindeer, and Little Churchill rivers. Between Frog and 
Methy portages — 480 miles — it formed part of the old 
voyageur route to the Peace, Athabasca, and Mackenzie. 
Its largest afHuent, Eeindeer river, discharges the waters 
of Eeindeer lake (with an area of 2490 square miles and 
1150 feet above the sea) and Wollaston lake (altitude, 1300 
feet). The Churchill is 925 miles long. Port Churchill, 
at its mouth, is the best harbour in the southern portion 
of Hudson Bay. 
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Churchillj, Lord Randolph Henry 

Spencer (1849-1895), English statesman, third son 
of John, seventh duke of Marlborough, by Frances, 
daughter of the third marquis of Londonderry, was born 
at Blenheim Palace, on 13th February 1849. His early 
education was conducted at home, and at Mr Tabor's 
preparatory school at Cheani. In January 1863 he went 
to Eton, wdiere he remained till July 1865. He w^as 
not specially distinguished either in school work or games 
wffiile at Eton ; his contemxioraries describe him as a 
vivacious and rather unruly lad. In October 1867 lie 
matriculated at Merton College, Oxford. He was fond 
of amusement, and had carried to Oxford an early taste 
for sport which he retained throughout life. But lie 
read with some industry, and obtained a second class in 
jurisxirudence and modern history in 1870. In 1874 
he w^as elected to Parliament in the Conservative interest 
for Woodstock, defeating Mr George Brodrick, a fellow, 
and afterwards Warden, of Merton College. His maiden 
speech, delivered in his first session, made no impression on 
the House, nor did he become in any wuy conspicuous till 
1878. In that year he forced himself into public notice 
as the exponent of a species of index-) eiident Conservatism. 
He directed a series of furious attacks against some of 
the occuxiants of the front ministerial bench, ancl esx^ecially 
that “old gang” who w^ere distinguished rather for the 
respectability of their private characters, and the un- 
blemished purity of their Toryism, than for striking talent. 
Mr Sclater Booth, president of the Local Government 
Board, was the especial object of his ire, ancl that minister’s 
County Government Bill was fiercely denounced as the 
“crowning dishonour to Tory principles,” ancl the “supreme 
violation of x^olitical honesty.” The audacity of Lord 
EandolxDh’s attitude, and the vituperative fluency of his 
invective, made him a figure of some 

importance before the dissolution of the 1874 Parliament, 
though he was not as yet taken quite seriously. In the 
new Parliament of 1880 he sx^eedily began to play a 
more notable rble. With the assistance of his devoted 
adherents. Sir Henry Drummond Wolff, Mr John Gorst, 
and occasionally of Mr Arthur Balfour, and one or tw^o 
others, he constituted himself at once the audacious 
opponent of the Liberal administration and the unsparing 
critic of the Conservative front bench. The “fourth 
XJarty,” as it was nicknamed, was effective at first not 
so mncli in damaging the Government as in awaken- 
ing the Oj^position from the ax^athy which had fallen 
upon it after its defeat at the polls. Churchill roused 
the Conservatives and gave them a fighting issue, by 
Xmtting himself at the head of the resistance to Mr 
Bradlaugh, the member for Northampton, who, though an 
avowed atheist or agnostic, was prexDared to take the 
parliamentary oath. Sir Stafford Northcote, the Con- 
servative leader in the Lower House, was forced to take 
a strong line on this difficult question by the energy of 
the fourth party, who in this case clearly expressed the 
views of the hulk of the Ox)position. The long and acri- 
monious controversy over Mr Bradlaugh’s seat, if it added 
little to the reputation of the English legislature, at least 
showed that Lord Eandolph Churchill was a parliamentary 
champion who added to his audacity much tactical skill 
and shrewdness. He continued to play a conspicuous part 
throughout the Parliament of 1880—85, dealing his blows’ 
with almost equal vigour at Mr Gladstone and at the 
Conservative front bench, some of whose members, and 
particularly Sir Eichard Cross and Mr W. H. Smith, he 
assailed with extreme virulence. From the heginning of 
the Egyptian imbroglio Lord Eandolph was emphatically 
opposed to almost every step taken by the Government. 
He declared that the suppression of Arabi Pasha’s rebellion 
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■vvas an error, .and tlie restoration of the Khedive’s authority 
a crime. He called hir Gladstone the “Moloch of Mid- 
lothian,” for -whom torrents of blood had been shed in 
Airica. He was equally severe on the domestic policy ot 
the administration, and was particularly bitter m his 
criticism of the Kilinainham Treaty and the rapprochement 
between the Gladstonians and the Parnellites. It is trae 
that for some time before the fall of the Liberals in Ibbo, 
he had considerably modified his attitude towards the 
Irish cmestion, and was himself cultivating friendly re- 
lations with the Home Eule members, and even obtained 
from them the assistance of the Irish vote in the English 
constituencies in the general election. By this time he 
had definitely formulated the policy of progressive Gm- 
servatism which was knoivn as “Tory democracy. He 
declared that the Conservatives ought to adopt, rather 
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(^From a photograph ty Blliot & Fry, London.) 

than oppose, reforms of a popular character, and to chal- 
lenge the claims of the Liberals to pose as the champions 
of the masses. His views were to a large extent accepted 
by the official Conservative leaders in the treatment of 
the Gladstonian Franchise Bill of 1884. Lord Eandolph 
insisted that the principle of the Bill should be accepted 
by the Opposition, and that resistance should be 
focussed upon the refusal of the Government to combine 
with it a scheme of redistribution. The prominent, and 
on the whole judicious and successful, part he played in 
the debates on these questions, still further increased his 
influence with the rank and file of the Conservatives in the 
constituencies. At the same time he was actively spread- 
ing the gospel of democratic Toryism in a series of platform 
campaigns. In 1883 and 1884 he invaded the Badical 
stronghold of Birmingham itself, and in the latter year 
took part in a Conservative garden party at Aston Manor, 
at which his opponents paid him the compliment of raising 
a serious riot. He gave constant attention to the party 
organization, which had fallen into considerable disorder 
after 1880, and was an active promoter of the Primrose 


League, which owed its origin to the happy inspiration 
of one of his own “fourth party colleagues. In 1884 
the struggle between stationary and progressive Toiyisin 
came to a head, and terminated in favour of the latter. 

At the conference of the Central Union of Conservative 
Associations, Lord Bandolph was nominated chairman, not- 
withstanding the strenuous opposition of the parliamentary 
leaders of the party. The split was averted by Lord 
Bandolph’s voluntary resignation ; but the episode had con- 
firmed his title to a leadiog place in the Tory ranks. It 
was further strengthened by the prominent part he played 
in the events immediately preceding the fall of the Liljeral 
Government in 1885; and when Mr Cliildcrsts budget 
resolutions were defeated by the Conservatives, aided by 
about half the Parnellites, Lord Bandolph Cliurchiirs 
admirers were justified in him to have been 

the “organizer of victory.^’ .1 ■ i' -■-■■■■• ' were, at any rate, 

far too important to be refused recognition ; and in Lord 
Salisbury’s Cabinet of 1885 he was appointed to no less an 
office than that of secretary of state for India. During the 
few months of his tenure of this great post the young free- 
lance of Tory democracy surprised the permanent oflicials 
and his own friends by the assiduity with which he 
attended to his departmental duties and the rapidity with 
which he mastered the complicated questions of Indian 
administration. In the autumn election of 1885 he 
contested Central Birmingham against l^lr Alright, and 
though defeated here, was at the same time returned by 
a very large majority for South Paddington. In the 
contest which arose over Mr Gladstone’s Homo Bulo 
scheme, both in and out of Parliament, Lord Baiidolpli 
again bore a conspicuous part, and in the eloctionccriiig 
campaign his activity w'as only second to that of some 
of the Liberal Unionists, the marquis of Ilartingion, 
Mr Goschen, and Mr Chamberlain. Ho was now tlu'. 
recognized Conservative champion in the Lower Chamber, 
and when the second Salisbury administration was formed 
after the general election of 1880 ho became chancellor of 
the exchequer and leader of the House of Commons, llis 
management of the 'House was on the ■wiiole succicssful, 
and was marked by tact, discretion, and temper. But 
he had never really reconciled himself with some of his 
colleagues, and there was a good deal of friction in his 
relations with them, which ended with his sudden resigna- 
tion on 20th December 1886. Various motives in fhuaictal 
him in taking this surprising step ; but the only ostensible 
cause was that put forward in his letter to Lord Salis- 
bury, which was read in the House of Commons on 27th 
January. In this document he stated that his resignation 
was due to his inability, as chancellor of the exchequer, 
to concur in the demands made on the treasury by the 
ministers at the head of the naval and military establish- 
ments. It was commonly supposed that ho expected his 
resignation to be followed by the unconditional surrender 
of the Cabinet, and his restoration to office on his own 
terms. The sequel, however, was entirely diflerent. The 
Cabinet was reconstructed with Mr Goschen as chancellor 
of the exchequer, and Lord Bandolph’s own career as 
a Conservative chief was practically closed. Ho con- 
tinued, for some years longer, to take a considerable 
share in the proceedings of Parliament, giving a general, 
though decidedly independent, support to the Unionist 
administration. On the Irish question ho was a very, 
candid critic of Mr Balfour’s measures, and one of his 
later speeches, which recalled the acrimonious violence 
of his earlier period, was that which he delivered in 1890 
on the report of the Parnell Commission. He also fulfilled 
the promise made on his resignation by occasionally 
advocating the principles of economy and retrenchment- 
in the debates on the naval and military estimates. 
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In April 1889, on the death of Mr Bright, he was asked 
to come forward as a candidate for the vacant seat in 
Birmingham, and the result was a rather angry contro- 
versy with Mr Chamberlain, terminating in the so-called 
“Birmingham compact” for the division of representa- 
tion of the Midland capital between Liberal Unionists and 
Conservatives. But his health was already precarious, 
and this, combined with the anomaly of his position, in- 
duced him to relax his devotion to Parliament during the 
later years of the Salisbury administration. He bestowed 
much attention on society, travel, and sport. He was an 
ardent supporter of the turf, and in 1889 he won the 
Oaks with a mare named the Abbesse de Jouarre. In 
1891 he went to South Africa, in search both of health 
and relaxation. He travelled for some months through Cape 
Colony, the Transvaal, and Ehodesia, making notes on the 
politics and economics of the countries, shooting lions, and 
recording his impressions in letters to a London newspaper, 
which were afterwards republished under the title of Men, 
Mines^ and Animals in South Africa. He returned with 
renewed energy, and in the general election of 1892 once 
more hung himself, with his old vigour, into the strLe 
of parties. His seat at South Paddington was uncon- 
tested j but he was active on the platform, and when 
Parliament met he returned to the Opposition front bench, 
and again took a leading part in debate, attacking 
Mr Gladstone's second Home Eule Bill with especial 
energy. But it was soon apparent that his powers 
were undermined by the inroads of disease. As the 
session of 1893 wore on his speeches lost their old 
effectiveness, and in 1894 he was listened to not so much 
with interest as with pity. His last speech in the House 
was delivered in the debate on Uganda in June 1894, 
and was a painful failure. He was, in fact, dying of 
general paralysis. A journey round the world was under- I 
taken as a forlorn hope. Lord Randolph started in 
the autumn of 1894, accompanied by his wife, but the 
malady made so much progress that he was brought back 
in haste from Cairo. He reached England shortly before 
Christmas, and died at 50 Grosvenor Square on 24th 
January 1895. 

Lord Randolph Churchill married, in January 1874, 
Jennie, daughter of Mr Leonard Jerome of Hew York, 
U.S.A., who survived him. He left two sons, Winston 
and John, the former of whom, after serving for some 
time in the 4th Hussars and acting as a special corre- 
spondent in the South African war, was elected member 
of Parliament for Oldham in October 1900. 

The earlier speeches of Lord Randolph Churchill liaye been 
edited, with an introduction and notes, by Louis J ennings ; two 
vols., London, 1889. See also T. H. S. Escott, Mandol^ph 
Spencer GhurcJiill, 1895 ; and H. W. Lucy, Diary of Two 
Parliaments^ 1892. (s. J. L.) 

Chust, a town of Russian Turkestan, province of 
Eergana, district of Hamangan, 110 miles north-east of 
Xokan, on Harym river. Population, 13,686. 

Cialdini, Enrico (1811-1892), Italian soldier 
and politician, was born at Castelvetro, in Modena, Italy, 
10th August 1811. In 1831 he took part in the insurrection 
at Modena, fleeing afterwards to Baris, whence he proceeded 
to Spain to fight against the Carlists. Returning to Italy 
in -1848, he commanded a regiment at the battle of Novara. 
In 1859 he organized the Alpine Brigade, fought at Palestro 
at the head of the 4th Division, and in the following year 
invaded the Marches, won the battle of Castelfidardo, took 
Ancona, and subsequently directed the siege of Gaeta. 
Box these services he was created duke of Gaeta by the 
king, and was assigned a pension of 10,000 lire by Parlia- 
ment. In 1861 his intervention envenomed the Cavour- 


Garibaldi dispute, royal mediation alone preventinr a duel 
between him and Garibaldi. Placed in command of the 
troops sent to oppiose the Gaiibaldian expiedition of 1862, 
he defeated Garibaldi at Aspromonte. Between 1SG2 and 
1866 he held the position of Lieutenant-Eoyal at Naples, 
and in 1864 was created Senator. On the outbreak of the 
war of 1866 he resumed command of an army corps, but 
dissensions between him and Lamarmora prejudiced the 
issue of the campaign and contributed to the defeat of 
Custoza. After the war he refused the command of the 
General Staff, which he wished to render independent of 
the War Office. In 1867 he attempted unsuccessfully to 
form a Cabinet sufficiently strong to preA'ent the threatened 
Garibaldian incm’sion into the Papal States, and two 3 'ears 
later failed in a similar attemp)t, through disagreement 
with Lanza concerning the army estimates. On 3rd August 
1870 he pleaded in favour of Italian intervention in aid of 
France, a circumstance which enhanced his influence when 
in July 1876 he replaced Nigra as ambassador to the 
French Republic. This position he held until 18S2, wffien 
he resigned on account of the publication by Mancini of a 
despatch in which he had complained of arrogant treat- 
ment by M. AYaddington. He died at Leghorn, Sth Sep- 
tember 1892. (h. "w. s.) 

Cicl©f» — ^The recent development of the cider-making 
industry, coupled with certain changes in the mode of 
manufacture, render it necessary to supplement the two 
articles on Cider and Perry in the ninth edition of the 
Encyclopceclia Britannica with additional information. 

Cider and perry are liquors containing from as little as 
2 per cent, of alcohol to 7 or 8 per cent., seldom more, and 
rarely as much, produced by the vinous fermentation of 
the expressed juice of apples and pears ; but cider and 
perry of prime equality can only be obtained from vintage 
fruit, that is, apples and pears grown for the purpose and 
unsuited for the most part for table use. A few table 
apples make good cider, but the best perry is only to be 
procured from pears too harsh and astringent for con- 
sumption in any other form. The making of perry is in 
England confined, in the main, to the counties of Hereford, 
Worcester, and Gloucester. These three counties, together 
with Somerset and Devon, constitute, too, the principal 
cider-making district of the country ; but the industry, 
which was once more widely spread, still survives in 
Norfolk, and has lately been revived in Rent, though, in 
both these counties, much of the fruit used in cider-making 
is imported from the west country and some from the 
Continent. Speaking generally, the cider of Herefordshire 
is distinguished for its lightness and briskness, that of 
Somerset for its strength, and that of Devonshire for its 
lusciousness. 

Inasmuch as English orchards are crowded with in- 
numerable varieties of cider apples, many of them w^orth- 
less, a committee composed of members of the Hereford- 
shire Fruit-Growers’ Association and of the Fruit and 
Chrysanthemum Society was appointed in 1899 to make a 
selection of vintage apples and pears best suited to Here- 
fordshire and the districts adjoining. The followiag is the 
Est drawn up by the committee : — 

Apples . — Old Foxwhelp, Cherry Pearmain, Cowarne 
Red, Dymock Red, Eggleton Styre, Kingston Black or 
Black Taunton, Skyrme’s Kernel, Spreading Redstreak, 
Carrion apple, Cherry Norman, Gummy Norman, Royal 
Wilding, Handsome Norman, Strawberry Norman, Wlute 
Bache or Norman, Broad-leaved Norman, Argile Grise, 
Bramtbt, De Boutville, Fr^quin Audievre, Medaille d’Or, 
the last five being French sorts introduced from Normandy 
about twenty years ago, and now established in the 
orchards of ferefordshire. 
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PefT/-.?.— Tavnton Squash, Barland, Oldfield, Moorcroft 
or ilalTem Hill, Eed-pear, Thurston’s Eed, Longland, 

Pine pear. 

Xo equally autkoritatiYe selection Pas been made for tne 
Somerset and Devon districts, but the following varieties 
of cider apples are held in good repute in those parts : 
Imn^ston Black, Jersey Cliisel, Hangdowms, Fair Maid of 
Devon, Woodbine, Duck^s Bill, Slack-my-Girdle, Bottle 
Stopper, Golden BaU, Sugar-loaf, Bed Cluster, ^Boyal 
Somerset, and Cadbury (believed to be identical with the 
Boyal Wilding of Herefordshire). As a rule the best cider 
apples are of small size. 'Tetites ponimes, gros cidre,’' say 
the French. 

Cider and perry not being taxable liquors in England, 
it is impossible to estimate with even an approach to 
accuracy the amount of the annual production of them. 
In 1896 Mr Sampson, the then secretary of the National 
Association of English Cider-makers, in his evidence before 
the Boyal Commission on Agriculture, put it at 55^*- million 
gallons. Since that date the increased demand for these 
native wines has given such an impetus to the industry 
that this figure might with safety be doubled. In France 
official statistics are available, and these show not only 
that that country is the largest producer of cider (includ- 
ing peri'y) in the wmiid, but that the output is yearly 
increasing. In the ten years ending 1888 the annual 
average production amounted to 14 million hectolitres. 
This average was, however, largely exceeded in 1899 and 
1900, the production in 1899 reaching 21 million, and in 
1900 nearly 30 million hectolitres, or within 5 million 
hectolitres of the output of wine in the last-mentioned 
year. Although some cider is made in sixty-five depart- 
ments, by far the largest amount comes from the provinces 
of Xormandy and Brittany. In Germany cider-making is 
a considerable and growing industry. Manufactories on 
a small scale exist in North Germany, as at Guben and 
Griinberg, but the centre of the industry is at Frank- 
fort- on- Slain, Sachsenhausen, and the neighbourhood, 
W’here there are five large and twenty-five small factories 
employing up)wards of 1000 hands. Of late years the 
production of cider in Wurtemberg has greatly increased, 
and large quantities of fruit are imported from foreign 
countries, especially from Switzerland, where there are 
. numerous orchards of cider apples. Stuttgart is the prin- 
cipal depot for foreign fruit. Out of 2857 truckloads 
brought in by rail in 1898, 1973 came from Switzerland 
and 561 from Austria. In Baden, Hesse, Wurtemberg, 
and the Palatinate the highways have within the last 
tw^enty-five years been extensively planted with cider fruit. 
The trees belong to the respective states, which derive an 
increasing revenue from the sale of the fruit. Speaking 
generally, however, the native-grown fruit used in Germany 
for cider-making consists of inferior and undersized table 
apples not worth marketing. The cider thus made is of 
poor quality, but, as it is chiefly used for “ bowle ” — a kind 
of cider cup flavoured with “Mai-kraut'^ (the common wood- 
ruff) — the quality is not of consequence. The bottled cider 
for export is treated much like champagne and is usually 
fortified and flavoured until, in the words of an acknowledged 
French authority, M. Truelle, it becomes a hybrid between 
cider and white wine rather than pure cider. 

The practice which formerly prevailed in England of 
making cider on the farm from the produce of the home 
orchards has within the last few years been to a large 
extent given up, and, as in Germany and many parts of 
France, farmers now sell their fruit to owners of factories 
where the making of cider and perry is carried on as a 
business of itself. In these hand or horse power is super- 
seded hy steam and sometimes by electricity, as in the 
factory of E. Seigel in Griinberg, and the old-fashioned 


appliances of the farm by modern mills and presses capable 
of turning out large quantities of liquor. The clearing of 
the juice, too, which used to be effected by running it 
through bags, is in the factories accomplished more quickly 
hy forcing it through layers of compressed cotton in a 
machine of German origin known as Liimley’s filter. The 
actual process of cider and perry making is a simple one, 
and is as described in the ninth edition of this work, but, 
owing in the main to the investigations of German 
scientists, it is now possible to trace the causes of those 
changes, familiar to all practical cider-makers, which occur 
in both cider and perry during fermentation, and thereby 
to impart to the manufacture of these liquors a degree of 
exactitude unattainable hitherto. Cider made from a 
judicious mixture of several varieties of apples is to be 
preferred to cider made from one variety only, inasmuch 
as it is less difficult to find the requisite degrees of richness, 
astringency, and flavour in several varieties than in one ; 
but the contrary is the case with pears, of which the most 
noted sorts, such as the Barland, the Tayntoii Squash, and 
the Oldfield, produce the best perry when unmixed with 
other varieties. It is not now considered advisable to 
crush the seeds or pips in making cider from the best 
fruit, as their aromatic taste w^oiild mask or destroy the 
delicate flavour of the juice ; but where the latter is of poor 
quality the crushing of the pips is admissible in order to 
supplement its deficiency in flavour. 

Some fining of an albuminous nature is generally 
requisite in order to clear the juice and facilitate its 
passage through the filtei', but the less used the bolter. 
The simplest and cleanest is skim milk whipped to a 
froth and blended gradually with the cider as it is 
pumped into the mixing vat. Many nostrums arc sold 
for the clearing of cider, but none are necessary and most 
are harmful. 

Of late years the practice has largely obtained of using 
preservatives for the purpose of checking fermentation. 
The principal preservatives employed arc salicylic and 
boracic acid and formalin. The two former are ineffective 
except in quantities likely to prove hurtful to health, while 
formalin, in itself a powerful and deleterious drug, though 
it stops fermentation, renders the liquor cloudy and un- 
drinkable, Other foreign ingredients, such as saccharin 
and porcherine, both coal-tar derivatives — tlie latter a 
recent discovery of a French chemist, after whom it is 
named — are used by many makers, chiefly for the purpose 
of rendering bad and therefore unwholesome cider palatable 
and saleable. Provided that cider and perry be properly 
filtered and attention paid to perfect cleanliness of vessels 
and appliances, there is no need of preservatives or 
sweeteners, and their use ought to be forbidden by law in 
England, as it is in most continental states in the case of 
liquors to be consumed within their borders, though not, it 
is significant to note, in the case of liquors intended for 
exportation. 

Within the last few years the wholesome properties of 
cider and perry when pure and unadulterated have been 
recognized by medical men, who recommend them as 
pleasant and efficacious r.emedies in affections of a gouty or 
rheumatic nature, maladies which, strange to say, these 
very liquors were once supposed to foster, if not actually to 
originate. Tinder a similar false impression the notion is 
general that hard rough cider is apt to cause diarrhoea, 
colic, and kindred complaints, whereas, as a fact, disorders 
of this kind are conspicuous by their absence in those parts 
of the country where rough cider and perry constitute the 
staple drinks of the working-classes. This is especially the 
case in Herefordshire, which is said also to be the only 
county in England whence no instance of the occurrence of 
Asiatic cholera has ever been reported. 
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Now that the increasing demand for cider and perry has 
drawn attention to its importance to agriculturists, the 
cider-making industry has received a certain amount of 
assistance and encouragement from public or ciuasi-jiublic 
sources. Many agricultural societies, including the Koyal 
and the Bath and AYest, offer prizes for cider and perry 
in cask and bottle, and the latter society gives a grant of 
c£100 a year towards the cost of some interesting experi- 
ments at Butleigh in Somersetshire. The county councils 
in the cider-producing districts have included cider-making 
among the subjects in which they give gratuitous instruc- 
tion, though as yet these bodies are hampered by the 
difficulty of procuring competent teachers. The Hereford- 
shire county council has, through the co-operation of certain 
landowners, obtained the use of six x:)omological stations in 
different parts of the county, consisting of small fruit 
plantations, where demonstrations are given in various 
branches of fruit culture. In addition to these the council 
has established a central pomological and experimental 
garden close to Hereford, where, as one of the principal 
aims of the council is to promote the cider industry, a 
branch of agriculture of special importance to Hereford- 
shire, a large number of cider aj^ples and perry pears 
have been planted. Included among these is a nice collec- 
tion of approved French sorts obtained from Normandy ; 
and as the varieties introduced thence, as already mentioned, 
about 1880, have turned out to be valuable additions to 
the orchards of the county, it is probable that some of 
these still newer importations will prove to be well suited 
to English soil and climate. 

Fruit-growers who look to cider-making “ as a means of 
utilizing Avindfalls and small and inferior apples of cook- 
ing and dessert varieties not worth sending to market ” 
(to quote from a paper lately read by a fruit-grower before 
a learned society) should be warned that it is as important 
to the cider industry that good cider only should be on 
sale as it is to the fruit-growing industry that good fruit 
only should be sent to market. Bad cider of English 
make brings discredit on the beverage and lets in the 
foreigner, just as inferior fruit does. The juice of the 
apple is naturally affected by the condition of the fruit 
itself, and if this be unripe, unsound, or worm-eaten the 
cider made from it will be . inferior to that made from 
full-grown, ripe, and sound fruit. If such fruit be not 
good enough to send to market, neither will the cider 
made from it be good enough to place before the 
public. Nevertheless, it may furnish a sufficiently palat- 
able drink for home consumption, and may therefore be 
so utilized. But when, as happens from, time to time in 
fruit-growing districts, there is a glut, and even the best 
table fruit is not saleable at a profit, then, indeed, 
cider -making is a means of storing in a liquid form what 
would otherwise be left to rot on the ground; whilst 
if a proportion of vintage fruit were mixed therewith, 
a drink would be produced which would not discredit 
the cider trade, and would bring a fair return to the 
maker. (c. w. e. c.) 

Ciecha-nOWp a district town of Eussian Poland, 
government Block, on the Prussian frontier, 105 miles 
north-west of Warsaw. Population, 10,670. 

Oieri'flieg’OSj one of the principal cities of Cuba, 
near the central portion of the south coast. It lies on a 
land-locked harbour known as the bay of Jagua, which 
Columbus visited on his second voyage, and which 
Father Las Casas described as the most magnificent 
port in the world. It was settled in 1819 by refugees 
from Santo Domingo. Since 1880 its trade has in- 
creased enormously. A circular railway leads to the 
wharves and large warehouses, thereby facilitating the 
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loading and unloading of vessels. }^IiLiiy local steaiiiers 
connect the town with Batabano, Trinidad, Santiago, and 
the Isle of Pine.s. The streets are regularly kid out ; the 
houses are well built, and there are beautiful shade trees 
and plazas, one of which is the largest in Cu]»a. There is 
a handsome main avenue, at the end of wliicli are statues. 
It is lighted by gas and electricity, ha.s abundant wmter- 
snpply, excellent clubs, and a theatre. It has also an 
imposing governor's house, military and governiiieiit 
hos^Ditals, market-lilac e, and railway station. Some of tlie 
largest and finest sugar estates in the Avorld are situated 
in the vicinity, including the Soledad and others. Pro]> 
ably no place on the island offers greater advantages 
for seeing sugar -making in its most favourable aspects. 
Population (1899), 30,038. 

Ci©zay a town of Mui’cia, Spain, on the railway and 
high road from Madrid to Cartagena, and on the river 
Sigura. Population (1897), 11,717. Its environs are 
very fertile, and produce cereals, raisins, oranges, olive, 
spart grass. In the tovui itself are Hour and paper mills, 
sawunills, distilleries. The streets are broad, and have 
fine private residences, a modern town hall on the 
principal square, a large renaissance parish church, and a 
promenade styled La Glorieta. 

the Eoman Province, extended along the 
south coast of Asia Minor from the Alara which 
separated it from Pamphylia, to the Giaoiiy' Dagh^ M. 
Amanus, which parted it from Syria. Its northern limit 
was the crest of M. Taurus ; its southern the sea. It was 
naturally divided into Cilicia Trachea, w’est of the Lamas 
Suj and Cilicia Pedias, east of that river. Cilicia Trachea 
is a rugged mountain district formed by the spurs of 
Taurus, which run southwards to the sea, and often ter- 
minate in rocky headlands with small sheltered harbours, 
— a feature which, in classical times, made the coast a 
favourite resort of pirates, and, in the Middle Ages, led 
to its occupation by Genoese and Venetian traders. The 
district is watered by the Geuh Sio (Calycadnus and its 
tributaries), and is covered to a large extent by forests 
which still, as of old, supply timber to Egypt and Syria, 
There -were several towns but no large trade centres. In 
the interior were Koropissus {La Lasd?^), Olhdu {Uzunjahtirj), 
and, in the valley of the Calycadnus, Claudiopolis (MiU), 
and Germanicopolis {Ermeneh), On, or near the coast 
were Coracesium {Alaya), Selinus-Trajanopolis (Selinti), 
Anemeurium, Keleiideris (Kilmdria), Seleucia (SelefJce), 
Korykus {KoTgkoz)^ and Elseusa-Sebaste {Ay ash). Hoads 
connected Laranda, north of the Taurus, with Eelenderis 
and Seleuceia, 

Cilicia Pedias included the rugged spurs of Taurus and a large 
plain which consists, in great part, of a rich stoneless loam. Its 
eastern half is studded with, isolated rocky crags, which are 
crowned with the ruins of ancient strongholds, and broken by 
the low hills that border the plain of Issus. The plain is watered 
by the Cydnus (Tersus Chm)^ the Sams {SihUn), and the Pyramiis 
(Jihtln), each of which brings down much silt. The Sams now 
enters the sea almost due south of Tarsus, but there are clear 
indications that at one period it joined the Pyramus, and that 
the united rivers ran to the sea west of Kara-tash. Such appears 
to have been the case when Alexander’s army crossed Oilicia. 
The plain is extremely productive, though now little cultivated 
(see Adana). Through it ran the great highway, between the 
east and the west, on which stood Tarsus on the Cydnus, Adana 
on the Sarus, and Mopsuestia {Missis)., on the Pyramus. Forth of 
the road between the two last places were Sision-Flaviopolis {Sis), 
Anazarbus {Anazarba), and Hieropolis-Kastabala {Budr^m ) ; and 
on the coast were Soli-Pompeiopolis, Mallus (Mara -task), ..ffigse 
(Ayash), Issus, Baise (Piyas), and Alexandria ad IssmniAlexand- 
retta). The great highway from the west, on its long rough descent 
from the Anatolian plateau to Tarsus, ran through a narrow pass 
between walls of rock called the Cilician Gate, GhuleJs Boghaz. 
After crossing the lowhiUs east of the Pyramus it passed through 
a masonry (Cilician) gate, Lemir Kapu^ and entered the plain of 
Issus. From that plain one road ran southward through a 
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masonry (Syrian) gate to Alexandretta and thence crossed IVL 
Amanus by the Sman Gate, Beilan Pass, to Antioch and Syria j 
and another ran nortlnvards through a masoni'y (Amanian) gate, 
south of Toprah Kaleh, and crossed M. Amanus by the Amanian 
Gate, Bagliche Pass, to North Syria and the Euphrates. By the 
last pass, which -was apparently unknown to Alexander, Darius 
crossed the mountains prior to the battle of Issus. Both passes 
are short and easy, and connect Cilicia Pedias geographically and 
politically with Syria rather than wdth Asia Minor. Another 
important road connected Sision with Kokusos and Melitene. 
In Koman times Cilicia exported the goats’-hair cloth, Cihcium, 
of which tents were made. 

Cilicia has been identified by some authorities wdth the Kuah 
and Helak of the emended texts of 1 Kings x. 28, and Ezek. 
xxvii. 11, and by Maspero with the Keti of the Egyptian 
inscriptions. The Cilicians appear to have belonged to that 
great family of non-Aryan tribes w^hich included the Syro- 
Cappadocians, or Hittites, and the Proto-Armenians. Under the 
Persian Empire, Cilicia was apparently governed by tributary 
native kings wdio bore the name Syennesis. After Alexander’s 
death it was loosely held by the Seleucid kings, and Cilicia 
Trachea became the haunt of pirates who were subdued by 
Pompey. Cilicia Pedias became Eoman territory in 103 B.o., and 
the whole was organized by Pompey, 64 b.o., into a province 
which extended to and included ]'art of Phrygia. It was 
reorganized by Caesar, 47 B.C., and about 27 B.o. became part of 
the province Syria-Cilicia-Plioenice. At first the western district 
W’as left independent under native kings or priest-dynasts, and a 
small kingdom, under Tarkondimotus, ,was left m the east ; but 
these were finally united to the province by Yesiiasian, a.b. 74. 
Under Diocletian, circ, 297, Cilicia, with the Syrian and Egyptian 
provinces, formed the Diocesis Orientis. In the 7th century it 
w^as invaded by the Arabs, who held the country until it was re- 
occupied by Nicephorus II. in 965. 

The Seljuk invasion of Armenia was followed by an exodus of 
Armenians southwards, and in 1080 Ehupen, a relative of the last 
king pf Ani, founded in the heart of the Cilician Taurus a small 
principality which gradually expanded into the kingdom of 
Lesser Armenia. This Christian kingdom — situated in the 
midst of Moslem states, hostile to the Byzantines, giving valuable 
support to the leaders of the Crusades, and trading with the 
great commercial cities of Italy— had a stormy existence of about 
300_ years. Gosdantin I. (1095-1100) assisted the Crusaders on 
their march to Antioch, and was created knight and marquis. 
Thoros I. (1100-1123), in alliance with the Christian princes of 
Syria, waged successful war against Byzantines and Seliilks 
Levond II., ^‘the Great (1185-1219), extended the kingdom 
beyond Mount Taurus and established the capital at Sis. He 
assisted the Crusaders, and was crowned king by the archbishop 
^ Mayence, and married one of the Lusignans of Cyprus. 
Haithon I. (1224-69) made an alliance with the Mongols, who' 
before their adoption of Islam, protected his kingdom from the 
Memluks of Egypt. When Levond Y. died (1342), John of 
Lnsignan was crowned king as Gosdantin lY. ; but he and his 
successors alienated the Armenians by attempting to make them 
conform to the Roman Church, and by giving all posts of honour 
to Latins, and at last the kingdom, a prey to internal dissensions, 
^cci^bed (1375) to the attacks ot the Egyptians. Cilicia 
^achea was occupied by the Osmanlis in the 15th century, but 

in 1515, Erom 1833 to 
1840 Cihcia formed part of the dominion of Mahommed Ali who 
was compelled to evacuate it by the Allied Powers. ’ 

mstoTical Geography of Asia Minor, 1890.— Bent 
and Hicks in Journal of Hellenic Studies, 1890.— Steebett in 
Jourrml Archcelog. Inst of Avienca, 1884-85.— Maeotjabdt 
Mbmische Staatsmrwaltung, , ^ ^ ^ * 

Cllli {Slovene, Celje), an old and picturesque town 
special charter and seat of a district administration in 
fetyna _(Austria)._ It is situated on the left bank of the 
barm river, and is a station on the Southern Eailwav from 
Vienna to Trieste. Apart from the parish church, dating 
from the 14th century, Cilli furnishes some interesting 
specimens of mediaeiml arcHtecture, such as the beautiful 
Gothic chapel and the so-called German church in the 
Romanesque style. Remains of the old waUs and towers 
witJi which the town was once surrounded are yet visible 
and memorials , of a still earlier period of its history-f 
Roman anfaqmties-are to be seen in the municipal 
museum. CiUi owes a good deal of its recent prosperity 
tothe gromng popularity of its river baths, which have 
converted it into a favourite summer resort. During the 
bathing season the water has a temperature of 75“ to 85“ 


Fahr. It has also a considerable trade in timber, iron, 
leather, corn, and coal, while its industries include zinc 
smelting and metal works, and the manufacture of 
chemicals, explosives, veneers, leather, brick and tiles, 
flour and beer. The town has latterly taken a somewhat 
prominent part in the nationality struggle ; it was an 
educational concession to the Slovene element of the 
population which brought about the fall of the German, 
Clerical, and Polish coalition in June 1895. Poimlation 
(1890), 6264; (1900), 6743 (about 75 per cent. German, 
and 25 per cent. Slovene ; 99 per cent. Eoman Catholic’ 
and 1 per cent. Protestant). 

Cilli, which is mentioned by the Elder Pliny, and whose orifin 
was attributed to the Celts, was taken possession of by the 
Romans (15 b.o.) under the Emperor Claudius and received the 
name of Clandia Celeja. It was incorporated with Aquilcia 
under Constantine ; and towards the end of the 6th century was 
destroyed by the invading Slavs. It had a period of exceptional 
prosperity from the middle of the 14th to the latter half of the 
15th century under the Counts of Cilli, on the extinction of 
which family it fell to Austria. In the 16th century it siifl'ercd 
greatly both from revolts of the peasantry and from the Counter- 
Reformation, Protestantism having made many converts in the 
district, particularly among the nobles. ^ 

Ol ilOllt the capitcil of Hamilton county, Ohio 

IJ.S.A., situated on the north bank of the Ohio river’ 
N. lat. 39“ 6', W. long. 84“ 26', the tenth city in popula^ 
tion in the Union. The population in 1890 was 296 908 
71,408 being foreign-born, chiefly German, Irish, Dritisli’ 
and Russian; in 1900 it was 326,902, of whom 57 9G1 
were foreign-born and 14,482 were negroes. These figures 
f A a“a°a suburbs, ivith an estimated i)o]julation of 

60,000; nor the cities of Covington and Newport and 
adjoining towns on the south bank of the Ohio witli a 
population of 71,329. Five bridges connect Ciiicinuali 
with these cities, over three of which trolley cars run 
There are forty-four linos of street cars extending many 
mues in all directions from a common central i)oint in the 
city. These have pushed the area of residence and manu- 
facture far beyond the simrounding hills on which arc t\io. 
ongmal suburbs. The hill-tops are also reached by four 
inclined-plane cable railways. The climate is salubrious ■ 
^^“Pe'-'^^ture in summer is 75-5“ P., in winter 
38 1 , and for the year 55-9°. The mean relative humidity 
IS 71 per cent. According to the U.S. census, the dcath- 
rate of Cincinnati in 1890 was 21-0; in 1900 it was 
19-2, Showing a considerable decrease. There are 376 
miles of improved streets largely paved with granite, 
asph^t, and brick. The adjoining parts of Ohio, Indiana, 
and Kentucky are thickly settled, and Cincinnati is the 
commercial centre of a rich, fertile, and populous region 
comprising parts of ten states. Sixteen lines of rail- 
way enter it from all directions, one of which— that to 
Chattenooga, 334 miles long— was built and is owned 
by the city. It cost $18,000,000, and is run by a 
lessee, at an annual rental of $1,000,000. Steam river 
navigation has declined as railways have increased, there 
eing, m 1899, ninety vessels registered with a ton- 
National Government has improved 
and lighted the channel, and large quantities of coal, 
ore, iron, lumber, and salt float down in flatboats. 
Cmcmnati is a growing scat of education. Besides the 
umversity of Cincinnati, with law, medical, and other 

STi r ’ colleges and 

Mhools for general and special instruction, a college of 

mmi^ an art school, a technical school, a mechanics’ in- 
of pharmacy, and a Hebrew union coUege 
for the education of rabbis, which is the only one of the 
tte Gmted States. Scientific, social, historical, 

buiifW« T*!! °r societies are numerous, many having 
buildings and hbraries. There are 246 churches of 25 
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sects. TJiere are i city, 1 U nited States, 4 private and 
1 1 ciiarity hospitals. A f resli-air home and farm for poor 
children has been established by private subscriptions. 
The art museum in Eden Park with galleries, Ac. (cost of 
building, §350,000 ; endowment, 8580,000), and separate 
buildings for art school and library, are the gift of citi- 
zens ; as are also the music hall, with a seating capacity 
of 5000, ^vhere musical festivals occur biennially ; and the 
library and two other buildings of the university in Burnet 
Woods Park. A large, well-appointed zoological garden 
is privately maintained, but not for profit. Among other 
new buildings are the United States building, which cost 
§5,000,000; the city hall, which cost §1,500,000; the 
court house, which replaces that burned by a mob in 
1884; Chamber of Commerce, Armoury, Turner’s hall, 
Odd Bellows’ temple. Young Men’s Christian Association, 
Union Trust Co., 17 storeys high; Queen City, Phoenix, 
and Cincinnati clubs. In the parks are statues of Pre- 
sidents W. H. Harrison, Garfield, and Lincoln, and of 
Captain Desmond, killed in defending the court house. 
There are 11 daily newspapers and 214 other regular 
publications. The central situation of the city and its 
accessibility make it a common meeting-place for general 
bodies. The government is by a mayor, a board of legis- 
lation, and a general administrative board of public service 
of five members, all elective. The rate of taxation is 2*574 


results, which when passed in rapid and inturmitterit 
succession before the eye gives the appearance cf a photo- 
graph in motion. The origiiiftl apparatm sia avh J the him 
to a single observer, but in its };erfected foim it tlirow^ tiie 
successive images on a screen by means or a iantern >0 tiiav 
an enthe audience can see them. In one ap[iaratus for 
making the cxi»osures a cam jerks the rilrn aero.'.s il;e heid 
once for each picture, the slack being gathered in on a 
drum at a constant rate. In another four ieiise< are 
rotated so as to give four images fur each rotaticjn, the 
film travelling so as to present a new })ortion in the field 
as each lens comes in place. Twenty-rive to fifty pictures 
may be taken per second. At the slower rate it is 
found in practice that during the operation the riliii 
should be stationary about y-lrths of the time. The 
films are developed on large drums, within wliidi a ruby 
electric light may be fixed to enable the process to be 
watched. In the magic lantern an electric lamp or lime- 
light of high power projects, through an objective lens, the 
successive images of the film upon a distant screen. Such 
subjects as an army on the march, or an express train at 
full speed, are presented with marvellous distinctness and 
completeness of detail. To regulate the feed in the lantern 
a hole is punched in the film for each picture. These 
holes must be extremely accurate in position. As they 
wear the feed becomes irregular, and the picture dances 


per cent; the public debt §25,546,456.43 (including the 
cost of the railway to Chattanooga) ; the city’s credit is 
high, 3 per cent, bonds commanding a premium. The 
greatest recent growth of Cincinnati has been industrial. 
There are over 200 industries. 


Year. 

Establish- 

Cash Capital and 

Hands 

Products. 

ments. 

Property occupied. 

employed. 

1880 

5493 

$108,635,220 

74,798 

96,689 

1 $148,957,280 

1890 

7832 

136,419,558 

196,063,983 

1898 

8667 

171,581,264 

115,944 

236,162,060 


Cincinnati ranks first in the United States in the manu- 
facture of vehicles, harness, leather, hardwood lumber, 
wood -working machinery, machine tools, printing ink, 
soap, pig-iron, tobacco, and whisky, second in that of 
shoes, and fourth in that of clothing, cooperage, and pianos. 
The statistics for 1899 were : — 


Clothing .... 

. $25,457,000 

Cooperage .... 

3,288,500 

Harness .... 

5,250,000 

Hardwood lumber 

. 24,000,000 

Leather .... 

4,664,000 

Machine tools 

3,340,000 

Pianos .... 

2,500,000 

Pig-iron .... 

. 38,375,000 

Printing ink 

1,000,000 

Shoes .... 

9,619,838 

Soap ..... 

9,826,500 

Tobacco .... 

9,256,414 

Yehicles .... 

9,750,000 

Whisky .... 

. 38,603,000 

Wood- working machinery . 

1,550,000 


There are 19 banks — other than Savings and Building 
and Loan Associations, which are numerous — with a 


capital of $8,415,000, and total clearings in 1899 of 
$748,490,350. (j. ha.) 


CinerifiatOg't^SiphH — The cinematograph is an 
application of photography to the zoetrope. This apj)ara- 
tus shows in rapid sequence a series of views, representing 
closely successive phases of a moving object, and persist- 
ence of vision creates the illusion that the object is in 
motion. The cinematograph, invented by Edison in 1894, 
is the result of the introduction of the flexible film into 


photography in place of glass. A long sensitized film is 
moved across the focal plane of a camera and exposed 
intermittently to moving objects. A series of images 


or vibrates in an unpleasant manner. For an hour's 
exhibition 50,000 to 165,000 pictures are needed, and 
they are fed at the rate of 26 miles an hour. A 
very simple system of exhibiting the views consists 
in attaching them by their lower edge transversely to 
a band which moves over two rollers. A detent at 
the top holds hack the top edges so that they fiy 
across, as the band rotates, like the leaves of a book. 
By looking at them at this point the effect of motion 
is produced. This method has been so simplified that 
little books of cinetoscopic views are sold, from which 
the moving effect is obtained by simply letting the 
leaves escape rapidly from the thumb as the book is bent 
backwards. (t. o’c. s.) 

Cintra, a picturesque town of Portugal, district 
Lisbon, 16 miles north-west from Lisbon, in great repute 
as a summer resort owing to its salubrious climate. Many 
new villas have recently been built. Population, 4928. 

Ciotat, La, a coast town and railway station, 
France, department of Bouches-du-Ehone, arroiidissement 
of Marseilles, 20 miles south-east of that town. The piort, 
easily accessible for vessels drawing 19 feet, is well sheltered, 
and clef ended by a battery. Large shipbuilding yards and 
repairing docks give employment to about 3000 workmen. 
Other important industries are the fisheries and the coral 
fishery. Coasting trade is actively carried on ; the town 
is frequented for sea-bathing. Population (1881), 8045 ; 
(1901), 11,311. 

Circleville^ capital of Pickaway county, Ohio, 
U.S.A., on the east bank of Scioto river, which here is 
not navigable. It is on the Cincinnati arid Muskingum 
Yalley, and the Horfolk and Western Eailways, at an 
altitude of 707 feet. Its manufactures consist in largo 
j)art of furniture and agricultural implements. It occupies 
the site of ancient earthworks of the mound-builders, from 
one of which, a circle, it derives its name. Population 
(1880), 6046; (1900), 6991. 

Circulation of the blood. See under 
Physiology ( Vascular System) and Pathology {Circula- 
tion), 

Cittadella, a town of Italy, Yenetia, province of 
Padua, 23 miles north by west from Padua. It is still 
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surrounded mediaeval walls and towers, and possessed Civil List« — The civil list is the account in which are 
of a fine parish church, theatre, and botanical garden. It contained all the expenses immediately applicable to tlie 


was founded in 1220 as a border defence of the people 
of Padua against Treviso. It has a technical school. 
Population, about 9500. 

CittB-flOVaj a town of Calabria, Italy, province of 
Pieggio, 31 miles north-east from P^eggio. It was built up 
out of the ruins of the former Casalnuovo (destroyed by an 
earthquake in 1783), and took its present name in 1852, 
It has olive-oil presses. Population, about 11,400. 

Ciild3.cl B©livO,r 3 capital of the state of Bolivar 
in Venezuela, on the right bank of the Orinoco river, about 
240 miles from the mouth, at an elevation of 187 feet 
above the sea. Up to 1846 it was known as Angostura. 
Its population nuiiibers over 15,000, It is a great com- 
mercial centre for the whole Guiana region; the port 
through w^hich all the gold is exported ; maintains steam- 
ship communication with Trinidad; and is the starting- 
point for the steamers furnishing the mail, passenger, and 
freight service to aU points on the upper Orinoco and 
between Apure and Uiitrias. The market, cathedral, 
masonic temple, custom-house, university, and theatre are 
the most important buildings. The customs receipts for 
the year ending 30th June 1896 were 3,285,371 bolivars. 
The returns of shipping for 1898 were — entered 70 ships 
of 22,326 tons, cleared 59 ships of 21,762 tons. The 
value of the exports in 1897 was £339,197, and in 1898 
it was £354,008. In 1897 the imports were valued at 
£243,845, and in 1898 at £233,800. 

Ciuda-d Rea.!, a province of South Central Spain 
divided into 10 administrative districts and 96 parishes, 
with an area of 7840 square miles. The population was 
292,291 in 1887 and 305,002 in 1897. Only about 
SOOO acres are properly irrigated, 670,000 acres are 
covered with forests, and about 1200 square miles are 
covered with sparse vegetation and meagre brushwood. 
It is the grazing ground of large flocks, but the locust 
plague often destroys vast extents of pasture. Some of the 
rivers of Ciudad Real, like the Yavalonand Azuel, curiously 
rise from chalky soil, and from their very sources give 
abundant supplies of water to many mills. Almost the 
whole province is in the upper basin of the Guadiana, 
except the southernmost part, where several tributaries 
of the Guadalquivir water some districts. The means of 
communication, except the railways, are in a very bad 
condition. In 189 /, out of 53,944 boys and girls between 
the ages of 4 and 14, there were 32,338 on the school 
registers, but only 22,601 ready attended classes. The 
province has 280 miles of raihvays, and one will connect 
the important coal-mines of Puertollano with Cordova 
One quicksilver, one zinc, 6 coal, and 18 lead mines 
were worked in 1898. The province produced 19 945 
tons of quicksilver ore, 201,097 of coal, 4261 of lead, ’and 
23,514 of argentiferous lead. The net increase of coal 
was ^ 0,550 tons in 1898, being 54 per cent, over the 
flgmes of 1897. The mines employed in all 5257 men 
679 lads, 1/7 women. The live stock includes 12 001 
horses, 36,051 mules, 33,380 asses, 21,680 cattle, 337 892 
sheep, 196,501 goats, and 57,790 pigs. 288,437 acres 
are devoted to wheat crops, 136,037 to barley, 15 042 
to rye, /607 to oats, 3688 to pod fruit, 150,744 to 
vmes, 80,045 to olives. 

Ciild^d Roalj the capital of the above province 
had a population of 14,700 in 1887, and 14,647 in 1897 
It has fine modern schools, an institute, a training school 
tor teachers, and some good public buildings, town hall 
barracks, casinos, prison. The chief commerce of the 
toxv-n is ia agricultural products and live stock at the 
weekly fairs. 


support of the British sovereign's household and the honour 
and dignity of the crown. An annual sum is settled by 
Parliament at the beginning of the reign on the sovereign, 
and is charged on the Consolidated Fund. But it is only 
from the reign of T\'illiam lY. that the sum thus 
has been restricted solely to the persoiial exjienses of tlic 
crown. Before his accession many charges ])ro})erly be- 
longing to the ordinary expenses of Governinejit had lieen 
placed on the civil list. The history of the cU'il list dates 
from the reign of William and Mary. Before the Revolu- 
tion no distinction had been made between tlio 
expenses of Government in time of ])cacc and 
the expenses relating to the personal dignity and snp])ort 
of the sovereign. The ordinary revenues deriNUHl from 
the hereditary revenues of the crown, and from certain 
taxes voted for life to the king at the lieginning of oacli 
reign, were supposed to provide for the siip])ort oF tlu' 
sovereign's dignity and the civil Government., as well as 
for the public defence in time of peace. Any saving made 
by the king in the expenditure touching the go\x‘rnment 
of the country or its defence would go to swell Ins pri\’y 
purse. But with the Revolution a stop ff)iavard was 
made towards the establishment of the principle that, the 
expenses relating to the support of the crown should l)e 
separated from the ordinary cx])enses of the ^Sta^-e. 41 
evils of the old system under which no ap])ro])riation A\as 
made of the ■ ordinary revenue granted to tlio crown For 
life had been made manifest in the reign oF Cliarles 1 1. 
and James 11, ; it was their control of tlu^^su large nu'iaiiK's 
that made them so indei)cnclcnt of Parliament. M()r^M)^‘l‘r, 
while the civil Government and the defences sulhovd, the 
king could use these revenues as he liked. Tlie Parlia- 
ment of William and Mary fixed the revenue of tlio c-rown 
in time of peace at £1,200,000 annum; of this sum 
about £700,000 was appropriated towards the “ civil list.” 
But from this the sovereign was to defray the cxpens(‘s of 
the civil service and the ])aymcnt of pensions, a,s well jis 
the cost of the support of the royal household and his own 
personal expenses. It was from this that the term “ t;i%11 
list” arose, to distinguish it from the statenumt of military 
and naval charges. The revenue voted to meet the civil 
list consisted of the hereditary revenues of tlie crown and 
a part of the excise duties. Certain changes and additions 
were made in the sources of revenue thus appropriafisl 
between the reign of William and Mary and the accession 
of George III., when a different system was a(lo])t(ML 
Generally speaking, however, the sources of revenue re- 
mained as settled at the Revolution. 

Anne had the same civil list, estimated to produce an 
annual income of £700,000, During her reign a debt of 
£1,200,000 was incurred. This debt was paid 
by Parliament and charged on the civil list George l, 
itself. George I. enjoyed the same revenue by 
parliamentary grant, in addition to an annual 

Fund. A debt of 
£1,000,000 was incurred, and discharged by Parliament in 
the same manner as Anne’s debt had been. To Geortro IL 
a civil list of £800,000 as a minimum was grantesd, Parlia- 
ment undertaking to make up any deficiency if tlie sources 
of income appropriated to its service fell short of that suim 
Thus in 1746 a debt of £456,000 was ].>aid l)y Parliament 
on the civil list. On the accession of George HI. a change 
was made in the system of the civil list. Hitherto the 
sources of revenue appropriated to the service 
of the civil list had been settled on the crown. 
f these revenues exceeded the sum they were computed 
to produce annually, the surplus went to the king. George 
ill., however, surrendered the life-interest in the hereditary 
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revenues and the excise duties Mtherto voted to defray 
the civil list expenditure, and any claim to a surplus for 
a fixed amount. The king still retained other large 
sources of revenue which were not included in the civil 
list, and were free from the control of Parliament. The 
revenues from 'which the civil list had been defrayed w^ere 
henceforward to be carried into, and made part of, the 
Aggregate Fund. In their place a fixed civil list was 
granted — at first of X723,000 per annum, to be increased 
to £800,000 on the falling in of certain annuities to 
members of the royal family. From this £800,000 the 
king’s household and the honour and dignity of the cro'wn 
were to be supported, as well as the Civil Service offices, 
pensions, and other charges still laid on the list. 

During the reign of George III. the civil list played an 
important part in the history of the struggle on the part 
of the king to establish the royal ascendancy. From the 
revenue appropriated to its service came a large portion of 
the money employed by the Idng in creating places and 
pensions for his supporters in Parliament, and, under the 
colour of the royal bounty, bribery was practised on a 
large scale. ISTo limit was set to the amount applicable 
to the pensions charged on the civil list, so long as the 
sum granted could meet the demand ; and there was no 
principle on which the grant was regulated. Secret 
pensions at the king’s pleasure were paid out of it, and in 
every way the independence of Parliament was menaced ; 
and though the more legitimate expenses of the royal 
household were diminished by the king’s penurious style 
of living, and though many charges not directly connected 
with the king’s personal expenditure were removed, the 
amount was constantly exceeded, and applications were 
made from time to time to Parliament to pay off debts 
incurred; and thus opportunity was given for criticism. 
In 1769 a debt of £^513,511 was paid off in arrears; and 
in spite of the demand for accounts and for an inquiry 
into the cause of the debt, the ministry suc- 
indebted- ceeded in securing this vote 'without granting 
civil list, s^ch information. All attempts to investigate 
the civil list were successfully resisted, though 
Lord Chatham went so far as to declare himself con'sdnced 
that the funds were expended in corrupting members of 
Parliament. Again, in 1777, an apiffication was made to 
Parliament to pay off £618,340 of debts; and in view of 
the growing discontent Lord North no longer dared to 
withhold accounts. Yet, in spite of strong opposition and 
free criticism, not only was the amount voted, but also a 
further £ 100,000 per annum, thus raising the cml list to 
an annual sum of £900,000. 

In 1779, at a time when the expenditure of the country 
and the national debt had been enormously increased by 
the American war, the general dissatisfaction found voice 
in Parliament, and the abuses of the civil list were specially 
singled out for attack. Many petitions were presented 
to the House of Commons praying for its reduction, and 
a motion was made in the House of Lords in the same 
sense, though it was rejected. In 1780 Burke brought 
forward his scheme of economic reform, but his name was 
already associated 'with the growing desire to remedy the 
evils of the civil list by the publication in 1769 of his 
pamphlet on “ The Causes of the Present Discontent.” 
In this scheme Burke freely animadverts on the profusion 
and abuse of the civil list, criticizing the useless and 
obsolete offices and the offices performed by deputy. In 
every department he discovers jobbery, waste, and pecula- 
tion. His proposal was that the many offices should be 
reduced and consolidated, that the pension list should be 
brought down to a fixed sum of £60,000 per annum, and 
that pensions should be conferred only to reward merit or 
fulfil real public charity. All pensions were to be paid at 
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the Exchequer. He proposed also that the civil list should 
be divided into classes, an arrangement which later ivus 
carried into effect. In 1780 Burke succeeded in biinging 
in his Estabhshment Bill ; but though at first it met with 
considerable support, and was even read a second time. 
Lord North’s Government defeated it in coniinittee. The 
next year the Bill was again introduced into the Ho'use c-f 
Commons, and Pitt made his first speech in its favour. 
The Bill 'was, however, lost on the second reading. 

In 1782 the Ptockingham l\Iinistry, pledged to economic 
reform, came into power; and the Civil List Act, 1782, 
'was introduced and carried with the express 
object of limiting the patronage and infiuence 
of ministers, or, in other 'words, the ascendancy 
of the crovm over Parliament. Not only did the Act 
effect the abolition of a number of useless offices, but it 
also imposed restraints on the issue of secret service money, 
and made provision for a more effectual supervision of the 
royal expenditure. As to the pension list, the annual 
amount was to be limited to £95,000 ; no pension to any 
one person was to exceed £ 1200 , and all pensions were to 
be paid at the Exchequer, thus putting a stop to the secret 
pensions payable during pleasure. Moreover, pensions 
were only to be bestowed in the way of royal bounty for 
persons in distress or as a reward for merit. Another 
very important change was made by this Act : the civil 
list was divided into classes, and a fixed amount was to 
be appropriated to each class. The following were the 
classes : — 

1. Pensions and allowances of tlie royal family. 

2. Payment of salaries of Lord Chancellor, Speaker, and judges, 

3. Salaries of ministers to foreign courts resident at the same. 

4. Approved bills of tradesmen, artificers, and labourers for any 

article supplied and work done for His klajesty’s service. 

5. Menial servants of the household. 

6. Pension list. 

7. Salaries of all other places payable out of the civil list 

revenues. 

8. Salaries and pensions of treasurer or commissioners of the 

treasury and of the Chancellor of the Exchequer. 

Yet debt was still the condition of the civil list dovm 
to the end of the reign, in spite of the reforms established 
by the Bockingham Ministry, and notwithstanding the 
removal from the list of many charges unconnected with 
the king’s personal expenses. The debts discharged by 
Parliament between 1782, the date of the passing of the 
Civil List Act, and the end of George III.’s reign, amounted 
to £2,300,000. In all, during his reign £3,398,061 of 
debt owing by the civil list was paid off. 

With the regency the civil list was increased by 
£70,000 per annum, and a special grant of £ 100,000 was 
settled on the Prince Eegent. In 1816 the annual 
amount was settled at £1,083,727, including the establish- 
ment of the king, now insane ; though the civil list was 
relieved from some annuities payable to the royal family. 
Nevertheless, the fund still continued charged with such 
civil expenses as the salaries of judges, ambassadors, and 
officers of state, and with pensions granted for public 
services. Other reforms were made as regards the defini- 
tion of the several classes of expenditure, while the ex- 
penses of the royal household were henceforth to be 
audited by a Treasury official — ^the auditor of the civil 
list. On the accession of George IV. the civil list, freed 
from the expenses of the late king, was settled at £845,727. 
On William lY. coming to the throne a sum of £510,000 
per annum was fixed for the service of the civil list. 
The king at the same time surrendered all the sources of 
revenue enjoyed by his predecessors, apart from the civil 
list, represented by the hereditary revenues of Scotland — 
the Irish civil list, the droits of the crown and admiralty, 
the 44 per cent, duties, the West India duties, and other 

S. IIL — 13 
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casual revenues liitlierto vested in tlie crown, and inde- 
pendent of Parliament. The revenues of the duchy of 
Lancaster were still retained by the crown. In return for 
this surrender and the diminished sum voted, the civil list 
was relieved from all the charges relating rather to the 
ciw-l Government than to the support of the dignity of the 
crown and the royal household. The future expendi- 
ture was divided into five classes, and a fixed annual sum 
w'as appropriated to each class. The pension list was 
reduced to X75,000. The king resisted an attempt on 
the part of the select committee to reduce the salaries of 
the oflncers of state on the grounds that this touched 
his prerogative, and the ministry of Earl Grey yielded to 
his remonstrance. 

The civil list of Queen Yictoria was settled on the 
same principles as that of William lY. A considerable 
reduction was made in the aggregate annual 
Queen ^ sum voted, from .^510,000 to <£385,000, and 
clviUist^ the pension list was separated from the ordinary 
ciwl list. The civil list proper was divided 
into the following five classes, with a fixed sum appropriated 
to each : — 


Privy purse ..... £60,000 

Salaries of household . . . 131,260 

Expenses of household . . . 172,500 

Loyal bounty, &o. .... 13,200 

Unappropriated .... 8,040 


In addition the Queen might, on the advice of her 
ministers, grant pensions up to £1200 per annum, in 
accordance with a resolution of the House of Commons of 
18th February 1834, “to such persons as have just claims 
on the royal beneficence, or who, by their personal services 
to the crown, by the performance of duties to the public, or 
by their useful discoveries in science and attainments in 
literature and art, have merited the gracious consideration 
of the sovereign and the gratitude of their country.” The 
service of these pensions increased the annual sum devoted 
to support the dignity of the crown and the expenses of 
the household to about £409,000. The list of pensions 
must be laid before Parliament within thirty days of 20th 
June. Thus the civil list was reduced in amount, and 
relieved from the very charges which gave it its name 
as distinct from the statement of military and naval 
charges. It now really only dealt with the support of the 
dignity and honour of the crown and the royal household. 
The arrangement was most successful, and during the 
last three reigns there was no application to Parliament 
for the discharge of debts incurred on the civil list. 

The death of Queen Yictoria rendered it necessary that 
a renewed provision should be made for the civil list ; and 
Civil List Edward YII., following former precedents, 

aS,190L placed unreservedly at the disposal of Parlia- 
ment his hereditary revenues. A select com- 
mittee of the House of Commons was appointed to 
consider the provisions of the civil list for the crown, 
and to report also on the question of grants for the 
honourable support and maintenance of Her Majesty the 
Queen and the members of the royal family. The 
committee in their conclusions were guided to a consider- 
able extent by the actual civil list expenditure during the 
last ten years of the last reign, and made certain recom- 
mendations which, without undue interference with the 
sovereign’s personal arrangements, tended towards in- 
creased efficiency and economy in the support of the 
sovereign’s household and the honour and dignity of the 
crown. On their report was based the Civil List Act, 
1901, which established the new civil list. The system 
that the hereditary revenues should as before he paid into 
the exchequer and he part of the consolidated fund was 
maintained. The amount payable for the civil list was 
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increased from £385,000 to £470,000. In the application 
of this sum the number of classes of expenditure to which 
separate amounts are to be appropriated is increased from 
five to six. The following is the new arrangement of 
classes; — 1st class. Their Majesties’ privy purse, £110,000; 
2nd class, salaries of His Majesty’s household and retired 
allowances, £125,800 ; 3rd class, expenses of His Majesty’s 
household, £193,000; 4th class, works (the interior 
repair and decoration of Buckingham Palace and Windsor 
Castle), £20,000; 5th class, royal bounty, alms, and 
special services, £13,200; 6th class, unapimopriated, 
£8000. The system relating to civil list pensions, 
established by the Civil List Act, 1837, continues to 
apply, but the pensions are not to be regarded as charge- 
able on the sum paid for the civil list. The committee 
also advised that the mastership of the Buckhounds should 
not he continued ; and His Majesty, on the advice of his 
ministers, agreed to accept their recommendation. The 
maintenance of the royal hunt thus ceases to be a charge 
on the civil list. The annuities of £20,000 to the prince 
of Wales, of £10,000 to the princess of Wales, and of 
£18,000 to His Majesty’s three daughters, arc not 
included in the civil list, though they arc conferred by 
the same Act. Other grants made by special Acts of 
Parliament to members of the royal family are also 
excluded from it. (n. s. s.) 

Civi I Service. — British — The civil 

service is the generic name given to all public servants. 
It is the machinery by which the executive, through the 
various administrations, carries on the central government 
of the country. The cost of the civil services has increased 
of late years. The net total of the estimates for the civil 
services for 1901-2 was £23,630,120, as opposed to 
£22,838,808 for 1900-1. The increase (after the adjust- 
ment of certain items) was £783,812, as opposed to the 
increase of £659,143 in 1900-1. 

The appointments to the civil service until the year 
1855 were made by nomination, with an examination not 
sufibcient to form an intellectual or even a physical test. 
It was only after much consideration and almost years of 
discussion that the nomination system was abandoned. 
Yarious commissions reported on the civil service, and 
Orders in Council wore issued. Finally in 1855 a qualifying 
examination of a stringent character was instituted, and in 
1870 the principle of open competition was adopted as a 
general rule. On the report of the Playfair Commission 
(1876), an Order in Council was issued dividing the civil 
service into an upper and lower division. The Order in 
Council directed that a lower division should be consti- 
tuted, and men and boy clerks holding permanent posi- 
tions replaced the temporary assistants and writers. The 
“ temporary ” assistant was not found to he advantageous 
to the service. In December 1886 a new class of assistant 
clerks was formed to replace the men copyists. In 1887 
the Eidley Commission reported on the civil service 
establishment. In 1890 two Orders in Council were issued 
based on the reports of the Ridley Commission, which sat 
from 1886 to 1890. The first Order constituted what is 
now known as the second division of the civil service. 
The second Order in Council concerns the officers of the 1st 
class, and provision was made for the possible promotion 
of the second division clerks to the first division after 
eight years’ service. 

The whole system is under the administration of the 
Civil Service Commissioners, and power is given to them, 
with the approval of the Treasury, to prescribe the subjects 
of examination, limits of age, (fee. The age is fixed for 
compulsory retirement at sixty-five. In exceptional cases a 
1 prolongation of five years is within the powers of the Civil 
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Service Commissioners. The examination for 1st class 
clerkships is held concurrently with that of the civil 
service of India and Eastern cadetships in the colonial 
service. Candidates can compete for all three or for two. | 
In addition to the intellectual test the candidate must | 
fulfil the conditions of age (22 to 24), must jiresent 
recommendations as to character, pjass a medical examina- 
tion, and must also pay a fee of £6. The sulijects include 
the language and literature of England, Erance, Germany, 
ancient Greece and Home, Sanscrit and Arabic, mathe- 
matics (pure and apjilied), natural science, history (English, 
Greek, Eoman, and general modern), political economy 
and economic history, mental and moral philosophy, 
E-oman and English law and political science. The 
candidate is obliged to reach a certain standard of know- 
ledge in each subject before any marks at all are aEowed 
him. This rule was made to prevent success by mere 
cramming, and to ensure competent knowledge on the 
basis of real study. Clerks of Class I. are employed in the 
following departments and offices : — 

Admiralty, Head Office and Inland Eevenne. 

Outposts. Local Government Board, Eng- 

Agriculture, Board of. land and Ireland. 

Chief Secretary’s Office, Ireland- Lunacy Commission. 


Civil Service Commission. 
Colonial Office. 


Patent Office. 
Post Office. 


Constabulary, Ireland (Inspector- Privy Council Office. 

General’s Office). Record Offices, England and 

Customs. Ireland. 

Exchequer and Audit Depart- Science and Art Department. 

ments. Scottish Office. 

Home Office. Supreme Court Pay Office, Eng- 

India Office (Correspondence, land. 

Political, Accountant - Gene- Trade, Board of. 

ral’s Store and Audit Depart- Treasury. 

ments). War Office. 

The maximum scale of the salaries of clerks of Class I. 
is as follows : — 3rd class, £200 a year, increasing by £20 
a year to £500 ; 2nd class, £600, increasing by £25 a 
year to £800 ; 1st class, £850, increasing by £50 a year 
to £1000. Their pensions are fixed by the Superannuation 
Act 1859, 22 Viet, c, 26 : — 

‘‘To any person who shall have served ten years and upwards, 
and under eleven years, an annual allowance of ten-sixtieths of 
the annual salary and emoluments of his office : 

“ Eor eleven years and under twelve years, an annual allowance 
of eleven- sixtieths of such salary and emoluments : 

“And in like manner a further addition to the annual allow- 
ance of one -sixtieth in respect of each additional year of such 
service, until the completion of a period of service of forty years, 
when the annual allowance of forty-sixtieths may he granted ; and 
no additions shall be made in respect of any service beyond forty 
years.” 

The “ordinary annual holidays allowed to officers” (1st class) 
■“ shall not exceed thirty-six week-days during each of their first 
ten years of service and forty-eight week-days thereafter.” Order 
in Council, 15th August 1890. 

“Within that maximum heads of departments have now, as 
they have hitherto had, an absolute discretion in fixing the annual 
leave.” 

Sick leave can be granted on full salary for not more 
than six months, on hah salary for another six months. 

The scale of salary for 2nd division clerks begins at £70 
;a year, increasing by £5 to £100; then £100 a year, 
increasing by £7, 10s. to £190; and then £190 a year, 
increasing by £10 to £250. The highest is £300 to £500, 
Advancement in the 2nd division to the higher ranks 
depends on merit, not seniority. The ordinary annual 
holiday of the 2nd division clerks is 14 working days for 
the first five years, and 21 working days afterwards. They 
can be allowed sick leave for six months on fuE pay and six 
months on half pay. The subjects of their examination 
are : — (1) handwriting and orthography, including copying 
MS. ; (2) arithmetic ; (3) English composition ; (4) precis, 
including indexing and digest of returns; (5) book- 
Jkeeping and shorthand writing ; (6) geography and 


Eiighm history; C) Latin or rreiicli cr G« 
elementary matheuiatics : |0) inorganic cLe: 

elements of phy.sics. Xot more than four of : 
(1) to (9), are to be taken. The Candida 
betAveen the ages of 17 and 20. The fee 
certain number of the places in the 2nd d: 
reserved for the candidates from the hoy cleih 
under the old system. The severity of the co 
sliowm by the fact that in Eebruary 1900 the 
candidates for 120 places. Candidates an 
choice of dep^artments subject to the exiger 
services. The departments are as follotvs ; — 


Agriculture, Board of. Pay Office of ilie Supreme Court. 

Admiralty. Post Office (London;. 

British Museum. Post Ofiice 'R"' — '' "-y \ 

Chancery Department (Edin- Post Office ,h’- ' - . 

burgh). Prisons Board (Duhlind 

Charity Commission. Prisons Department (Edin- 

Chelsea Hospital. burgh). 

Chief Secretary’s Office (Dublin). Privy Council Office. 

Chief Secretary’s Office, Veteri- Public Works Loan Office. 

nary Department. Public Works Office (Dublin). 

Civil Service Commission. Pi,eforniatories Office. 

Colonial Office. Registrar - General’s Office 

Constabulary (Ireland), In- (London). 

spector-General’s Office. Ptegistrar-General’s Office (Edin- 

Customs (London, Liverpool, burgh). 

and Outposts). Registrar-General’s Office (Dub- 

Deeds, Eegistry of (Dublin). lin). 

Dublin Metropiolitan Police Science and Art Department 
Office. (London). 

Edneation Department. Science and Art Department 

Exchequer and Audit Office. (Dublin). 

Exchequer Office (Scotland). Scotland, Office of Secretary for. 

Eisheries Office (Dublin). Scottish Edneation Department. 

Fishery Board (Scotland). Stationery Office. 

Foreign Office. Supreme Court of Judicature 

Friendly Societies Registry. (Ireland) Accounting Office. 

Home Office. Teachers’ Pension Ofiice (Dublin). 

Inland Revenue — Trade, Board of. 

Offices in London. Trade, Board of ; Bankrujitcy 

Offices in Edinburgh. Department. 

Offices in Dublin. Trade, Board of ; Commercial, 

Local Government Board Labour, and Statistical Depart- 

(London). ment. 

Local Government Board (Edin- Trade, Board of; Patents Office. 

burgh). Seamen’s Registry Ofiice. 

Local Government Board Treasury. 

(Dublin). Treasury, Remembrancer’s Office 

Lunacy Commission. (Dublin). 

Mint. Valuation Office (Dublin). 

National Debt Office. War Office. 

National Education Office (Dub- War Ofiice, Royal Army Clothing 
lin). Depot. 

Paymaster - General’s Office Works, Office of. 

(London and Dublin). 

The total number of 2nd division clerks employed is 2945. 

A new class of assistant clerks or abstractors was formed in 
1886. The appointments are made from the ranks of the men 
copyists. The maximum salary is about £150. Now only 93 
men copyists remain, so this source for candidates is practically 
exhausted, but open competition has not yet been instituted for 
the assistant clerkships. The subjects of the examination that 
is held are — handwriting, orthography, arithmetic, English 
composition, digesting returns into summaries, and geography. 
A competent amount of general proficiency is insisted upon. 
This new class has been introduced into the following offices : — 
Admiralty, Board of Agriculture, Census Ofiice, Charity Com- 
mission, Customs, Education Department, General Registrar 
Office, Home Office, Irish Land Commission, Inland Revenue, 
Local Government Board (England and Ireland), General Post 
Office (Savings Bank Department, London and tlnblin), Prisons 
Commission (England and Scotland), Public Works Loan Board, 
General Prisons Board (Ireland), Registrar -General’s Office 
(Dublin), Science and Art Department, Seamen’s Registry Office, 
Board of Trade, Treasury, War Office, and Office of Woods (Quit 
Rent Office, Dublin). 

A new class of boy copyists has also been established. ^ They 
are almost eiithely employed in London, a few in Dublin and 
Edinburgh, and, very seldom, in some provincial tovuis. The 
subjects of their examination are : handwriting and 

orthography, arithmetic, and English composition. Optional — 
(any two of the following) : (1) copying MS. ; (2) geography ; (3) 
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EiL<'^lisli history ; (4) translation from one of the following 

languages— Latin, French, or German ; (5) Euclid, bk. i. and ii., 
anfal °ebra, up to and including simple equations ; (6) rudiments 
of chemistry and physics. Candidates must be between the ages 
of fifteen and eighteen. They have no claims to superannuation 
or compensation allowance. Loy copyists will not be retained 
after the age of twenty. 

Candidates for the Civil Service of India take the same 
esamination as for 1st class clerkships. Candidates suc- 
cessful in the examination must subsequently spend one 
year in England. They receive for that year .£100 if 
they elect to live at one of the universities or colleges 
approved by the Secretary of State for India, At the 
close of this year they will be submitted to a final 
examination in the following subjects — Indian Penal Code 
and the Code of Criminal Procedure, the principal 
vernacular language of the province to which they are 
assigned, the Indian Evidence Act (these three subjects 
are compulsory), the Code of Civil Procedure and the 
Indian Contract Act, Hindu and Mahommedan Law, 
Sanscrit, Arabic, Persian, the history of British India, 
Chinese (for Burma only). Of these seven two are to be 
selected, but a candidate may not take Ai’abic or Sanscrit 
both in the first examination and in the final. They must 
also pass a thorough examination in riding, which is con- 
ducted at the Pioyal Artillery Pdding School at Woolwich, 
On reaching India their salary begins at 400 rupees a 
month. In 1899 the value of the rupee was permanently 
fixed by Government at Is. 4d. They may take, as 
leave, one-fourth of the tune on active service in periods 
strictly limited by regulation. After twenty-five years’ 
service (of which twenty-one must be active service) they 
can retire on a pension of £1000 a year. The unit of 
administration is the district. At the head of the district 
is an executive officer called either collector-magistrate or 
deputy-commissioner. In most provinces he is responsible 
to the commissioner, who corresponds directly with the 
provincial government. The Indian civilian after four 
years’ probation in both branches of the service is called 
upon to elect whether he will enter the revenue or judicial 
department, and this choice as a rule is held to be final 
for his future work. 

Candidates for the Indian Forest Service have to pass a com- 
petitive examination, one of the compnlsory subjects being 
German. They have also to pass a severe medical examination, 
especially in their powers of vision and hearing. They must be 
between the ages of seventeen and twenty. Successful candidates 
are r6quire<l to pass a three years’ course, with a final examina- 
tion, seven terms of the course at Cooper’s Hill, the rest 
of the time receiving practical instruction in Continental forests. 
The obligatory expenses at Cooper’s Hill are £61 a term, and 
£150 is charged for the time abroad. On reaching India they 
start as assistant conservators at 250 rupees a month. The 
highest salary, that of inspector-general of forests, in the India 
Forest Service is 2000 rupees a month. 

The Indian Police Service is entered by a competitive examina- 
tion of very much the same kind as for the Forests, except that 
special subjects such as German and botany are not included. 
The candidates are limited in age to nineteen and twenty-one. 
They must pass a riding examination. A free passage out is 
given them. They are allotted as probationers, their wishes 
being consulted as far as possible as to their province, A 
probationer receives 250 rupees a month. A district superin- 
tendent can rise to 1000 rupees a month, while there are a few 
posts with a salary of 2500 rupees a month in the Police Service. 
The leave and pension in both these departments follow the 
general rules for Indian services. 

Tke Civil Service also includes student interpreterships 
for China, Japan, and Siam, and for the Ottoman 
dominions, Persia, Greece, and Morocco. Both these 
classes of student interpreters are selected by open com- 
petition. Their object is to supply the consular service in 
the above-named countries with persons having a thorough 
knowledge of the language of the country in which they 
serve. 
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In the first case, China, Japan, &c., they learn their language in 
the country itself, receiving £200 as probationers. Then they 
become assistants in a consulate. The highest post is that of 
consul-general. In the case of ctudent interpreters for the 
Ottoman dominions, Persia, Greece, and kloroceo, the suceessful 
candidates learn their languages at Oxford. Turkish is taught 
gratuitously, but they pay the usual foes for other la; p’" ' rr At 
Oxford they receive £200 a year for two years. On .■ i ^ i.*xford 
they become assistants under the embassy at Coiistantiiioplo, the 
legations at Teheran, Athens, or Morocco, or at one of H.B.M. 
consulates. As assistants they receive £300 a year. The consuls, 
the highest post to which they can reach, receive in the Levant 
from £500 to £1600 a year. The civil services of Ceylon, Hong- 
Kong, the Straits Settlements, and the Malay Peninsula are 
supplied by the Eastern cadetships. The limits of ago for the 
examination are twenty-one and twenty-four. The cadets are 
required to learn the native language of the colony or dependeney 
to which they are assigned. In the case of the Straits Settlements 
and Malay cadets they may have to learn Chinese or Tamil, as. 
well as the native language. The salaries are : passed cadets, 3500 
rupees per annum, gradually increasing until first -class officers 
receive from 12, 000 to 18,000 rupees per aniimu. They arc allowed 
three months’ vacation on full pay in two years, and leave of 
absence on half pay after six years’ service, or before that if 
urgently needed. They can retire for ill-hoalili after ten years, 
with fifteen-sixtieths of their annual salary. Otherwise they can 
add one-sixtieth of their annual salary to their pension for every 
additional year’s service up to thirty-live years’ service. 

In spite of the general rule of open comiictition, there 
are still a few departments where the system of nominaiion 
obtains, accompanied by a severe test of knowledge. In 
the following offices it is so for some of the appointments. 

Foreign Office (all the following posts): — 8 ambassadors, 16 
ministers plenipotentiary, 10 ministers resident, 2 agents and 
consuls-genoral, 8 secretaries of embassy, 15 socrctaries of legation, 
6 commercial attaches, 34 2iid secretaries, 23 3rd secretaries* 
(attaches): ?Irtr.'.’'o‘'-t'-n ■^.ohcc courts; niines ; naval service, 
assistant ch h- ; p<;-: o.l ■ ■ secretary’s ollico, supidcmentary, 
office of the controller of stores ; British Museum ; clerks of the 
two Houses of Parliament; P-y.il Iw-h Ooiistabulary ; Board of 
Education ; Education Office n... ; Inspectors of Factories. 

The employment of women in the Civil Service has. 
not yet been much developed except in the Post Olliec. 
Women are employed in the Post Office as female clerks, 
counter clerks, telegraphists, returners, sorters, and post- 
mistresses all over the United Kingdom. In 1881 the 
Postmaster-General took a decided step in favour of 
female employment, and with the consent of the Treasury 
instituted female clerkships. Eemale clei'ks do not come 
in contact with the public. Their duties are purely 
clerical, and entirely in the accountant-gcnoral’s depart- 
ment at the Savings Bank. 

Their Icam is one month jier annum, thoir pension is on the 
ordinary Civil Service scale. The examination is competitive, the 
subjects are handwriting and s})olling, arithmotic, English eoiuposi- 
tion, geography, English history, French or Gorman. Garididatos 
must be between the ages of 18-20. Whethor unmarried or widows 
they must resign on marriage. The class of girl clerks take the 
same subjects in a competitive examination. They must bo 
between the ages of 16-18 ; they serve only in the Savings Bank 
department. If competent they can pass on later to female 
clerkships. The salaries of the female clerkships range from £200 
to £500 in the higher grade, £55 to £190 in the 2nd class, whilst 
girl clerks are paid from £35 to £40, with the chance of advance- 
ment to higher posts. _ The total of women employed by the Post 
Office and telegraphs is not to bo found in official returns, but 
women are now so largely employed not only in the higher grades, 
but as sorters, counter clerks, telegraphists in London and through- 
out the country that the aggregate number is very considerable. 
For instance, there are 778 sorters, counter clerks, and tclegraifiiists 
in the Metropolitan district alone. 

In other departments there is a notable increase in female 
employment. The Board of Agriculture, the Customs, and the 
India Office employ women. The Department of Agriculture, 
Technical Education, the Board of Education generally, the Local 
Government Board, all to a certain extent employ women, whilst 
in the Home Office thex’e are seven women inspectors of Workshops, 
and Factories. (jj^O g^) 

United States . — Civil Service Beform, like other great, 
administrative reforms, began in America in the latter half 
of the 1 9th century. P ersonal and partisan government, with - 
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all the entailed evils of the patronage system, culminated 
in Great Britain during the reign of George IIL, and was 
one of the efficient causes of the American revolution. 
Trevelyan characterizes the use of patronage to influence 
legislation, and the giving of colonial positions as sinecures 
to the privileged classes and personal favourites of the 
administration, by saying, “It was a system which, as 
its one achievement of the first order, brought about the 
American wmr, and made England sick, once and for all, 
of the very name of personal Government.’’ It was 
natural that the founders of the new Government in 
America, after breaking away from the mother-country, 
should strive to avoid the evils which had in a measure 
brought about the revolution. Their intention that the 
administrative officers of the Government should hold 
office during good behaviour is manifest, and was given 
thorough and practical effect by every administration 
during the first forty years of the life of the Government. 
The constitution fixed no term of office in the executive 
branch of the Government except those of president and 
vice-president ; and Madison, the expounder of the con- 
stitution, held that the wanton removal of a meritorious 
officer was an impeachable offence. Not until nine years 
after the passage of the Four Years’ Tenure of Office Act 
in 1820 was there any material departure from this 
traditional policy of the Government. This Act (sug- 
gested by an appointing officer who wished to use the 
power it gave in order to secure his own nomination for 
the presidency, and passed without debate and apparently 
without any adequate conception of its full effect) opened 
the doors of the service to all the evils of the “spoils 
system.” The foremost statesmen of the time were not 
slow to perceive the baleful possibilities of this legislation, 
Jefferson,^ Webster, Clay, Calhoun, Benton, and many 
others being recorded as condemning and deploring it in the 
strongest terms. The transition to the “spoils system” 
was not, however, immediate, and for the next nine years 
the practice of reappointing all meritorious officers was 
practically universal; but in 1829 this practice ceased 
and the Act of 1820 lent the sanction of law to the 
system of proscriptions which followed, which was a 
practical application of the theory that “ to the 
^‘spoils** victor belong the spoils of the enemy.” In 1836 
system. the provisions of this law, which had at first 
been confined mainly to officers connected with 
the collection of revenue, were extended to include also 
all postmasters receiving a compensation of $1000 per 
annum or more. It rapidly became the practice to regard all 
these four years’ tenure offices as agencies not so much for 
the transaction of the ^mblic business as for the advance- 
ment of political ends. The revenue service from being 
used for political purposes merely came to be used for 
corrupt purposes as well, wuth the result that in one ad- 
ministration frauds were practised upon the Government 
to the extent of $75,000,000. The corrupting influences 
permeated the whole body politic. Political retainers 
were selected for appointment not on account of their 
ability to do certain work but because they were followers 
of certain politicians; these “public servants” acknow- 
ledged no obligation except to those politicians, and their 
public duties, if not entirely disregarded, were negligently 
and inefficiently performed. Thus grew a saturnalia of 
spoils and corruption which culminated in the assassina- 
tion of a president. 

Acute conditions, not theories, give rise to reforms. In 
the congressional election of November 1882, following 
the assassination of President Garfield as an incident in 

^ See letter to Monroe, 29tli November 1820, Jeffersoffs Writinffs^ 
vii. p. 190. A quotation from tlu; letter is given at p. 454 of the 
Fifteenth Rejport of the U.S. CivU Service ConiTriission. 
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the operation of the spjoils system, tie voice of the people 
commanding reform was iinniLtaffidt >le. ConoTess assembled 
in December 1SS2, and during ihe same morith a bill 
looking to the improvement of the civil >ervice, wliicli had 
been pending in the Senate for ULarly two years, was 
finally taken up and considered by that body. In tlie 
debate upon this bill its advocates declared that it would 
“vastly improve the whole civil service of the 
country,” which they characterized as being at 
that time “ inefficient, expensive, and extravagant, 
and in many instances corrupt.” ^ This bill passed the 
Senate on 27th December 1882, and the on 4tli 

January 1883, and was signed by the president on 16tli 
January 1883, coming into full operation on IGtli July 
1883. It is now the national civil service law. The 
fundamental principles of this law are : — (1) selection by 
competitive examination for all appointments to the 
“classified service,” with a period of probationary service 
before absolute appointment; (2) apportionment among 
the states and territories, according to population, of all 
appointments in the departmental service at Washington ; 
(3) freedom of all the employees of the Government from 
any necessity to contribute to political campaign funds or 
to render political services. For putting these principles 
into effect the Civil Service Commission was created, and 
penalties were imposed for the solicitation or collection 
from government employees of contributions for political 
purposes, and for the use of official positions in coercing 
political action. The commission, in addition to its 
regular duties of aiding in the preparation of civil service 
rules, of regulating and holding examinations, and certify- 
ing the results thereof for use in making appointments, 
and of keeping records of all changes in the service, was 
given authority to investigate and report upon any 
violations of the Act or rules. The “classified” service 
to which the Act applies has grown, by the action of 
successive presidents in progressively including various 
branches of the service within it, from 13,924 positions in 
1883 to some 80,000 (in round numbers) in 1900, con- 
stituting now about 40 per cent, of the entire civil service 
of the Government and including practically all positions 
above the grade of mere labourer or workman to which 
appointment is not made directly by the president with 
the consent of the Senate-^ A very large class to wffiich 
the Act is expressly applicable, and which has not been 
brought within its provisions by executive action, is that 
of fourth- class postmasters, of whom there are between 
70,000 and 80,000. 

In order to provide registers of eligibles for the various 
grades of positions in the classified service, the United 
States Civil Service Commission now holds annually 
throughout the country about 300 different kinds of 
examinations. In the work of preparing these examina- 
tions and of marking the pa^Ders of competitors in them, 
the commission is authorized by law to avail itself, in 
addition to its own corps of trained men, of the services of 
the scientific and other experts in the various executive 
departments. In the work of holding the examinations it 
is aided by about 1300 local boards of examiners, which are 
its local representatives throughout the country and are 
located at the principal post offices, custom houses, and 
other government offices, being composed of three or more 
Federal employees in those offices. About 50,000 persons 

^ See Senate Rejport No. S76, 47th Congress, 1st session; also 
U.S. Oiml Service Commission's Third Report, p. 16 et seg[., Tenth 
Report, pp. 136, 137, and Fifteenth Report, pp. 483, 484. 

® The progressive classification of tie exeentive civil service, show- 
ing the growth of the merit system, is discussed, with statistics, in the 
U.S. Civil Service Commission's Sixteenth Report, pp. 129-37. A 
revision of this discussion, with important additions, appears in the 
Seventeenth Report. 
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annually compete in tKese examinations, and about 10,000 
of those Tvbo are successful receive appointments through 
regular certification. Persons thus appointed, however, 
must serve six months “on probation” before their ap- 
pointment can be made absolute. At the end of this 
probpotion, if his service has not been satisfactory, the 
appointee is simply dropped ; and the fact that less than 
1 per cent, of those appointed prove thus deficient on 
trial is high testimony to the practical nature of the 
examinations held by the commission, and to their aptness 
for securing persons qualified for all classes of positions. 

The efi'ects of the Civil Service Act within the scope 
of its actual operation have amply justified the hopes and 
promises of its advocates. After its passage, absentee 
holders of lucrative appointments were required to report 
for duty or to sever their connexion with the service. 
Improved methods were adopted in the departments, and 
superfluous and useless work was no longer devised in 
order to provide a show of employment and a loms standi 
for the parasites upon the public service. Individual 
clerks were recjuired, and by reason of the new conditions 
■were enabled, to do more and better work; and this, 
coupled with the increase in efficiency in the service on 
account of new blood coming in through the examinations, 
made possible an actual decrease in the force required in 
many offices, notwithstanding the natural growth in the 
amount of work to be done,^ Experience proves that the 
desire to create new and unnecessary positions was in 
direct proportion to the power to control them, for where 
the Act has taken away this power of control the desire 
had disappeared naturally. There is no longer any desire 
on the part of heads of departments to increase the number 
or salaries of classified positions which would fall by law 
within the Civil Service rules and be subject to competitive 
examinations. Thus the promises of improvement and 
economy in the service have been fulfilled. 

The chief drawback to the full success of the Act ■within 
its intended scope of operation has been the ■withholding of 
certain positions in the service from the application of the 
vital principle of competition. The Cml Service Act con- 
templated no exceptions, within the limits to which it was 
made applicable, to the general principle of competition 
upon merit for entrance to the service. In framing the first 
Civil Service rules, however, in 1883, the president, yielding 
to the pressure of the heads of some of the departments, 
and against the urgent protest of the Civil Service Com- 
mission, excepted from the requirement of examination 
large numbers of positions in the higher grades of the 
service, ^ chiefly fiduciary and administrative positions such 
as cashiers, chief clerks, and chiefs of division. These 
positions being thus continued under the absolute control 


of the appointing officer, the effect of their exception fron 
examination was to retain just that much of the old o: 
“ spoils ” system within the nominal jurisdiction of the ne'v 
or “ merit ” system. Even more : under the old system 
while appointments from the outside had been mad( 
regardless of fitness, still those appointments had beei 
made in the lower grades, the higher positions being fillec 
, by promotion within the service, usually of the most com 
petent, but under the new system with its exceptions 
while appointments to the lower grades were filled on th( 
basis of merit, the pressure for spoils at each change o: 
administration forced inexperienced, political, or persona 
favourites in at the top. This blocked promotions anc 
demoralized the service. Thus, while the general effect o 
the Act was to limit very greatly the number of vicioui 
appomtments, at the same time the effect of these exceptioni 
was to confine them to the upper grades, wh ere the de 

] Dor details justifying these statements, see V.S. QivU Service Com 
mtssioTis Fourteenth Report, pp. 12-14. 


moralizing effect of each upon the service ^vould bo a 
maximum. By constant efforts the Civil Service Commis- 
sion succeeded in having position after position withdrawn 
from this excepted class, until by the action of the president, 
on 6th May 1896, it was finally reduced almost to a mini- 
mum. By subsequent presidential action, however, on 29th 
May 1899, the excepted class was again greatly extended. - 

A further obstacle to the complete success of the merit 
system, and one which prevents the carrying forward of 
the reform to the extent to which it has been carried in 
Great Britain, is inherent in the Civil Service Act itself. 
All postmasters who receive compensation of $1000 or 
more per annum, and all collectors of customs and collec- 
tors of internal revenue, are aj^pointed by the president 
and confirmed by the Senate, and are therefore, by express 
provision of the Act, not “ required to be classified.” The 
universal practice of treating these offices as political 
agencies, instead of as administrative business offices, is 
therefore not limited by the Act. Such officers are active 
in political work throughout the country, and tlieir official 
position adds greatly to their po^ver to afiect the political 
prospects of the leaders in their districts. Accordingly 
the Senate, from being, as originally intended, merely a 
confirming body as to these officers, has become in a lai'ge 
measure, actually if not formally, a nominating body, and 
holds with tenacity to the ])Ower thus acquired by the 
individual senators. Thorough Civil Service reform re- 
quires that these positions also, as well as those of fourth- 
class postmasters (which are already classifiable under the 
Act), be made subject to the merit system, for in them is 
the real remaining stronghold of the spoils systcin. Even 
though all their subordinates be appointed through ex- 
amination, it will be impossible to carry the reform to 
ultimate and comjficte success so long as the officers in 
charge are appointed mainly for political reavSons and are 
changed with every change of administration. 

The purpose of the Act to protect the individual em- 
ployees in the service from the rapacity of tlie “political 
barons ” has been measurably, if not completely, successful. 
The power given the Civil Service Commission, to investi- 
gate and report upon violations of the law, has been used 
to bring to light such abuses as the levying of })C)litical 
contributions, and to set the machinery of the law in 
motion against them. While comparatively few actual 
prosecutions have been brought about, and although the 
penalties imposed by the Act for this ofibnee have been but 
seldom inflicted, ^ still the publicity given to all such cases 
by the commissions investigations has had a wholesome 
deterrent effect. Before the passage of the Act, positions 
were as a general rule held upon a well-understood lease- 
tenure, the political contributions for them being as securely 
and as certainly collected as any rent. ITow, however, it 
can he said that these forced contributions have almost 
entirely disappeared. The efforts which are still made to 
collect political funds from government employees in 
evasion of the law are limited in the main to persuasion to 
make “ voluntary ” contributions, and it has been possible 
so to limit and obstruct these efforts that their practical 
effect upon the character of the service is now very small. 

The same evils that the Federal Civil Service Act was 
designed to remedy exist to a large degree in many of the 
state governments, and are especially aggravated 
in the administration of the local governments state 
of some of the larger cities. The chief, if not 
the only, test of fi.tness for office in many cases 
has been party loyalty, honesty and capacity being seldom 

exceptions, see Civil Service Rule YL, at 
p. 57 ot the d.S. Civil Service Commission’s Fifteenth and Sixteenth 
,^ort$. A statement of the nnmher of positions actually affected by 
this action of the president appears in the Seventeeoith 2le:porL 
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more than secondary considerations. The result has been 
the fostering of dishonesty and extravagance, i\*hich have 
brought weakness and gross corruption into the adminis- 
tration of the local governments. In consequence of this 
there has been a constantly growing tendency, among the 
more intelligent class of citizens, to demand that honest 
business methods be applied to local public service, and 
that appointments be made on the basis of intelligence and 
capacity, rather than of party allegiance. The movement 
for the reform of the civil service of cities is going hand in 
hand with the movement for general municipal reform, 
those reformers regarding the merit system of appoint- 
ments as not merely the necessary and only safe bulwark 
to preserve the results of their labours, but also as the 
most efficient means for bringing about other reforms. 
Hence Civil Service Heforni has been given a leading 
position in all programmes for the reform of state and 
municipal governments in recent years. This has un- 
doubtedly been due, in the first instance, at least, to the 
success which attended the application of the merit system 
to the Tederal service, municipal and state legislation 
following in the wake of the national civil service law. 
In Hew York an Act similar to the Federal Civil Service 
Act was passed on 4th May 1883, and in 1894 the prin- 
ciples of the merit system were introduced by an amend- 
ment into the State Constitution, and made applicable to 
cities and villages as well. In Massachusetts an Act was 
passed on 3rd June 1884, which in its general features was 
based upon the Federal Act and the Hew York Act. 
Similar laws were passed in Illinois and Wisconsin in 
1895, applying both to the state governments and to the 
city governments of Chicago, Milwaukee, and several other 
cities. In Hew Orleans, La., and in Seattle, Wash., the 
merit system was introduced by an amendment to the city 
charter in 1896. The same result was accomplished by 
Hew Haven, Conn., in 1897, and by San Francisco, Cal., 
in 1899. In still other cities the principles of the merit 
system have been enacted into law, in some cases applying 
to the entire service and in others to only a part of it. 

The application of the merit system to state and muni- 
cipal governments has proved successful wherever it has 
been given a fair trial.^ As experience has fostered public 
confidence in the system, and at the same time shown 
those features of the law which are most vulnerable, and 
the best means for fortifying them, numerous and im- 
portant improvements upon the pioneer Act applying to 
the Federal service have been introduced in the more 
recent legislation. This is particularly true of the Acts 
now in force in Hew York (passed in 1899) and in 
Chicago. The power of the commission to enforce these 
Acts is materially greater than the power possessed by the 
Federal Commission. In making investigations they are 
not confined to taking the testimony of voluntary witnesses, 
but may administer oaths, and compel testimony and the 
jproduction of books and papers where necessary ; and in 
taking action they are not confined to the making of a 
report of the findings in their investigations, but may 
themselves, in many cases, take final judicial action. 
Further than this, the payment of salaries is made de- 
pendent upon the certificate of the commission that the 
appointments of the recipients were made in accordance 
with the civil service law and rules. Thus these commis- 
sions have absolute power to prevent irregular or illegal 
appointments by refractory appointing officers. Their 
powers being so much greater than those of the national 
commission, their action can be much more drastic in most 
cases, and they can go more directly to the heart of an 

^ In the U.S. Oivil Service Commission^ s 'Fifteenth Report, pp. 489— 
502, the “growth of the civil service reform in states and cities” is 
historically treated, briefly, but with some thoroughness. 
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existing abuse, and ap^fiy more rpiickly and eSectuaily the 

needed remedy. 

L^pon the termination of the SpaniAi-Ann'ideari war, the 
necessity for the extension of the princijles rjf the merit 
system to the new territories, the respondbiiity for Avlio^e 
government the results of this tvai had thrown iiijon the 
United States, was realized/-^ By the acts proviriing for 
civil government in Porto Pdco (12th Apiil 190'jj and 
Hawaii (30th April 1900), the provisions of the Ch il Service 
Act and Enles were apj)lied to those islands. Under this 
legislation the classihcation applies to all positions which 
are analogous to positions in the Federal seiwice, those 
which correspond to positions in the municipal and state 
governments being considered as local in character, and 
not included in the classification. 

On 19th September 1900 the United States Philippine 
Commission passed an Act “for the establishment and 
maintenance of an efficient and honest civil service in the 
Philippine Islands.” This Act, in its general features, is 
based upon the national civil service law', but includes also 
a number of the stronger points to be found in the state 
and municipal law’s mentioned above. Among these are 
the power given the Civil Service Board to administer 
oaths, summon witnesses, and require the production of 
official records ; and the power to stoj) payment of salaries 
to persons illegally appointed. Promotions are to he de- 
termined by competitive examinations, and are to be made 
throughout the service, as there are no excepted positions. 
A just right of preference in local appointments is given 
to natives. The president of the Philippine Commission 
in introducing this bill said : “ The purpose of the United 
States Government ... in these islands is to secure for 
the Filijpino people as honest and as efficient a government 
as may be possible. ... It is the hope of the commis- 
sion to make it possible for one entering the low^est ranks 
to reach the highest, under a tenure based solely upon 
merit.” It is too early as yet to give positive testimony 
as to its actual operation, but judging by past experience 
it is believed that this law is well adapted to accomplish 
the purpose above stated. 

For fuller information upon the details of the present 
workings of the merit system in the Federal service, 
recourse should be had to the publications of the U.S. 
Civil Service Commission, which are to be found in the 
public libraries in all the principal cities in the United 
States, or which may be had free of charge upon applica- 
tion to the commission. The Manual of Examinations, 
published semi-annually, gives full information as to the 
character of the examinations held hy the commission, 
together with the schedule of dates and places for the 
holding of those examinations. The Annual Reports of 
the commission contain full statistics of the results of its 
work, together with comprehensive statements as to the 
difficulties encountered in enforcing the law, and the 
means used to overcome them. In the Fifteenth Report, 
pp. 443-485, will be found a very valuable historical com- 
pilation from original sources, upon the “ practice of the 
presidents in appointments and removals in the Executive 
Civil Service, from 1789 to 1883.” In the same report, 
pp. 511-517, is a somewhat comprehensive bibliography of 
“civil service ” in periodical literature in the 19th century, 
brought dowm to the end of 1898. (j. K. p.) 

Civita. Oa.Stella.na, a town and episcopal see of 
Italy, province of Borne, 49 miles north from Eome by rail. 
In 1887 remains of an Etruscan temple, and also the 
remains of a temple attributed to Juno Quiritis, were 

^ See TI.S. Civil Service Gommissiovi s Fifteenth Report, P* 37 and 
pp. 521-559, in which the application of civil service reform principles 
to colonial governments was discussed in connexion with a review of 
the experience of Great Britain and Holland in this regard. 



OIVITAYECCHIA — CLANYOWE 


104 

discovered Iiere. Six miles to the south-east is the Mount 
Soracte of Horace i. 9) and Virgil {^n. xi. 785). 

Population, about 4500. 

Civitav^CChi^i a seaport town and episcopal see 
of Italy, province of Home, on the west coast, 50 miles 
north-west from Home by rail. It is the port of Home ; 
the harbour has been deepened, though only in part, to 2 1 
feet j the northern entrance was deepened to 26^ feet in 
1899-1900. A new quay \vas completed in 1895, a new 
breakwater begun in 1900, "and other improvements have 
been effected since 1887. There are shipbuilding yards, 
blast furnaces, cement and patent fuel factories, and an 
arsenal, a cathedral, a theatre, and on the south mole a citadel 
built to the plans of Michel Angelo. The port is cleared 
by some 1610 vessels of 410,550 tons annually (1233 
of 455,000 tons in 1899). Alum is extensively mined. 
This town supplies Home with a large portion of its hsh. 
Population, about 14,000. 

Clackmannanshire, the smallest county in 
Scotland, bounded on the H. by Perthshire, on the E. by 
Perth and Fife sliires, on the S.W. by the Forth, and on 
the Vh by Stirling and Perth shires. 

Area and Population. — In 1891 the Stirling part of the parish of 
Alva v’as transferred to Clackmannan, and the Clackmannan part 
of the parishes of Stirling and Logie to Stirling. The area of the 
county (exclusive of foreshore) as officially estimated is 35,160 
acres, or about 55 square miles. The population was in 1881, 
25,677 ,* in 1891, 28,432 ; in 1891, on the above area, 33,140, of 
whom 15,834 were males and 17,306 females; in 1901 it was 
32,019. On the old area, taking land only (30,477 acres, or 47*6 
square miles), the number of persons to the square mile in 1891 
was 605, and the number of acres to the person 1*1. In the 
registration county the population increased between 1881 and 1891 
by 9*8 per cent. Between 1881 and 1891 the excess of births 
over deaths was 3495, and the increase of the resident population 
was 2975. The following table gives particulars of births, deaths, 
and marriages in 1880, 1890, and 1899 : — 


Year. 

Beaths. 

Marriages. 

Births. 

Percentage of 
Illegitimate. 

18S0 

417 

138 

820 

8*1 

1890 

456 ' 

154 

784 

5*10 

1899 

560 

178 

786 

3*6 


The birth-rate, death-rate, and marriage-rate are all below the 
rates for Scotland. The followdng table gives the birth-rate, death- 
rate, and marriage-rate per thousand of the population for a series 
of years 



ISSO. 

lSSl-90. 

1890. 

1S91-9S. 

1899. 

Birth-rate . 

34-32 

30*90 

29*57 

26*40 

22*02 

Death-rate . 

17-45 

17*12 

17*20 

15*17 

15*69 

Marriage-rate 

6-77 

5*65 

5*80 

5*63 

4*98 


In 1891 there were 215 Gaelic- speaking persons in the connty, 
and 89 foreigners. Yaluation in 1889-90, £137,084 ; 1899-190o’ 
£165,706. 

AdmA%istration,-^ThQ county unites with Kinross-shire to return 
a member to parliament. Clackmannan is the county town, but 
Alloa (11,417), Alva (4624), and Tillicoultry (3337), which are 
police burghs, take precedence in population and trade. There are 
5 parishes, all but one of which belong to the Stirling Com- 
bination. In September 1899 the number of paupers and depend- 
ants was 556. Clackmannan forms a sheriffdom with Stirling and 
Dumbarton shires, and a sheriff-substitute sits at Alloa. 

Education . — Six school boards manage 16 schools, which had 
an average attendance of 5334 in 1898-99, while 3 voluntary 
phools (one Episcopal and one Homan Catholic) had 437. There 
is a famous endowed secondary school, the Institution, at Dollar, 
and three other schools in the coiintv earned grants in 1898 for 
giving higher education. A large part of the “residue” grant is 
spent in subsidizing Dollar Institution and science and art classes 
in the burghs. 

Agri4Mltnre . — The Oohil hills in the north afford excellent pas- 
turage. Farming is high, and is mixed pastoral and arable. In 
1898, 44*5 per cent, of the area was under cultivation, the county 
ranking thirteenth in this regard in Scotland. In 1895 the average 
size of the 197 holdings in the county was 80 acres. The percentage 
under 5 acres was 21*32; between 5 and 50 acres, 34*52* and 


above 50 acres, 44*16. There -v^ero 22 between 50 and 100, 56 
between 100 and 300, and 9 between 300 and 500 acres. In 1895, 
3026 acres were under -wood. Oats are the principal corn crop, and 
wheat and barley cover about equal acreages. The following 
table gives the principal acreages at intervals of five years from 
1880 


Year. 

Area tinder 
Crops. 

Corn 

Crops. 

Green 

Crops. 

Clover. 

Pci ma- 
ll on t 
Pastuic. 

Fallow 

1880 

15,691 

5772 

1479 

3171 

4926 

343 

1885 

15,858 

5278 

1358 

3530 

5392 

300 

1890 

15,857 

4829 

1219 

4459 

5102 

234 

1895 

15,687 

4703 

1244 

3345 

6149 

236 

1899 

i 

16,567 

4265 

1146 

3474 

6569 

189 


The following table gives particulars of the live stock during the 
same years ; — 


Year 

Total 

Horses. 

Total 

Cattle. 

Cows or 
Heifers m 
Milk or Calf 

Sheep. 

Pigs. 

1880 

694 

3383 

1349 

10,399 

M73 

1885 

690 

3902 

1499 

9,749 

1980 

1890 

644 

3930 

1503 

10,650 

1772 

1895 

687 

4042 

1630 

12,692 

2985 

1899 

699 

3686 

1522 

14,446 1 

1729 


Industries and yVcvcZcJ.— Pnpor-makiug has been added to the in- 
dustries, of which coal-miniiig i- iJic most im]iortant. 402,733 
tons of coal, valued at £140,956, Avere raised in 1890 ; 366, 697 tons, 
valued at £137,511, in 1899. 7097 tons of sandstone were obtained 
in 1895, and 15,605 tons, valued at £5416, in 1899. Alloa is the 
only fishing port in the county. 

AtTTHOEiTiEs. — J ames 'VYallace. The Sheriffdom of Claclc- 
mannan: A Sketch of its History. Edinburgh, 1890. — D. Bevfji- 
IDQB. Between the Ochils and the Forth. Edinburgh, 1888 . — John 
Ceawtord. Memorials of Alloa. 1885. — James Lothian. Alloa 
and its Environs. 1871. (^_ Wa.) 

ClactOO-on-Sea, a seaside toVn and flourishing 
watering-place of Essex, England, 16 miles south-east of 
Colchester by rail, in the Harwich parliamentary division. 
A Franciscan convent, a higher middle-class day school in 
connexion with it, a board school, two convalescent homes, 
a “holiday” home, and a town-hall (£20,000) have been 
recently erected ; and modern improvements include a pier 
(1873) 1150 feet long, a sea-wall (1880), a jaomcnadc 
1-^ mile long, and a marine parade (1896). A drainage 
system was effected in 1894. Area of urban district, 
4074 acres; population (1891), 3584; (1901), 7453. 

Clanvowe, Sir Thomas (14tli and 15th cen- 
turies), is a name which was first mentioned in the history 
of English literature by William Morris in 1895, when, in 
editing the text of The Cuckoo and the Nightingale for 
the Kelmacott Press, he stated that Professor Skeat had 
discovered that at the end of the best of the MSS. the 
author was called Clanvowe. In 1897 this information 
was confirmed and expanded by Professor Skeat himself in 
the supplementary volume of his Oxford Chaucer (1894- 
1897). The beautiful romance of The Cuckoo and the 
Nightingale was published by Thynne in 1532, and wavS 
attributed by him, and by successive editors down to tbo 
days of Henry Bradshaw, to Chaucer. It was due to this 
error that for three centuries Chaucer was supposed to bo 
identified with the manor of Woodstock, and even painted, 
in fanciful pictures, as lying 

Under a maple that is fair and green, 

Before the chamber-window of the Queen 
At Wodestock, upon the greene lea. 

But this queen could only be Joan of Navarre, 
who arrived in 1403, three years after Chaucer’s death, 
and it is to the spring of that year that Professor Skeat 
attributes the composition of the poem. Sir Thomas 
Clanvowe was of a Herefordshire family, settled neai* 
Wigmore. He was a prominent figure in the courts of 
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Pdcharcl II. and Henry lY., and was one of those who ; 
“had begun to mell of Lollardy, and drink the gall of 
heresy.’^ The date of his birth is unknown, and his 
name is last mentioned in 1104. The historic and 
literary importance of The Ciichoo and the Nightin- 
gale is great. It is the work of a poet who had 
studied the prosody of Chaucer with more intelligent 
care than either Occleve or Lydgate, and who there- 
fore forms an important link between the 14th 
and 15th centuries in English poetry. Clan vo we 

writes with a surprising delicacy and sweetness, 
a fiye-line measure almost j^eculiar to himself. 


croT'. 

ill 


".’’ll viovv anl clover, in I tlic .ii 

and 1500 . The iCnn. A 


ne^v aduilni:5trative countv . — 



Wheat 

Oats- 

Barh Vj 
By**: 

Potatoes. 

j ! r,- T 

. .‘.V 

a .i T.:,.: 

f J . ' r 


: C.j'.'T 

lG/215 

2301 

! 25,' M 

1 

-5 ^4 " .-""r 

1 LSVI 

1 2025 

13,100 

1052 

1 20,0. -,5 

i Tij I 




12 705 

1n33 

1 20 5-17 


0^ j. 1 J a: '7 ■- 

j lUOO 

1253 

11,103 

1541 

1^ 504 


14-. 


in 

Professor 

Skeat points out a unic[ue characteristic of Clanvowe’s 
versification, namely, the unprecedented freedom with 
which he employs the suffix of the final -e, and rather 
avoids than seeks elision. The CucJcoo and the Night- 
ingale was imitated by Milton in his sonnet to the 
nightingale, and was rewritten in modern English by 
Wordsworth. It is a poem of so much individual beauty, 
that we must regret the apparent loss of everything else 
written by a poet of such unusual talent. (e. a.) 

Clcirep a maritime county of Ireland, province of 
Munster. 

Po23ulatio %. — The area of the administrative county in 1900 was 
784,956 acres, of which 145,959 were tillage, 478,411 pasture, 
243 fallow, 7840 plantation, 28,312 turf-hog, 8098 marsh, 79,432 
barren mountain, and 36,661 water, roads, fences, &c. The new 
administrative count}^ under the Local Government (Ireland) Act, 
1898, includes 3 electoral divisions, formerly situated in Gahvay. 
The population in 1881 was 141,457, and in 1891, 124,483, of 
whom 63,138 were males and 61,345 females, divided as follows 
among the different religions ; — Roman Catholics, 122,047 ; Pro- 
testant Episcopalians, 2246 ; Presbyterians, 106 ; Methodists, 53 ; 
and other denominations, 31. The decrease of population between 
1881 and 1891 was 12 '00 per cent. The average number of 
persons to an acre was ‘15, Of the total population, 114,928 
inhabited the rural districts, being an average of 123 persons to 
each square mile of crops and pasture. The population in 1901 
was 112,129 (Roman Catholics, 109,899 ; Protestant Episcopalians, 
2007 ; Presbyterians, 151 ; Methodists, 45 ; others, 27), being a 
decrease of 11 ‘2 per cent. The following table gives the degree of 
education in 1891 : — 


For 1899 the total value of the cereal and othur eiuv- vm- 
mated by the Regis Li-aT-General at £968,331. The imnlbei r. - 
under pasture in ISSl was 475,316 ; in 1891, 463,061 , ami in 
1900, 478,411. 



Males. 

Females. 

Total. 

Percentage. 

R C. 

Pr. Epis. 

Presb. 

Read and write 

42,052 

38,820 

80,872 

71 -S 

93-9 

92-2 

Read only , . 

4,578 

4,977 

9,555 

8 7 

2-7 

3-3 

Illiterate . . . 

10,083 

11,391 

21,474 

19 5 

3-4 

4-5 


In 1881 the percentage of illiterates among Roman Catholics 
was 27 '8. In 1891 there were 4 superior schools vdth 253 pupils 
(all Romau Catholics), and 250 primary schools with 20,549 pupils 
(Roman Catholics 20,228, and Protestants 321). The number of 
pupils ou the rolls of the national schools on 30th September 1899 
was 22,967, of whom 22,693 were Roman Catholics and 274 Pro- 
testants. The following table gives the number of births, deaths, 
and marriages in various years : — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

2981 

1899 

370 

1891 

2566 

1851 

453 

1899 

1 2333 

1694 

378 


' In 1899 the birth-rate per 1000 was 18 ‘5, and the death-rate 
was 13 '4 ; the rate of illegitimacy was 1 ’6 per cent, of the total 
births. The total number of emigrants who left the county 
between 1st May 1851 and 31st December 1899 was 149,084, of 
whom 72,984 were males and 76,100 females. The following are 
the chief towns in the county, with their populations in 1891 : 
Ennis, 5460 ; Kilrush, 4095 ; Kilkee, 1556. 

Administration . — The county is divided into tw‘o parliamentary 
divisions, East and West, the number of registered electors in 
1900 being respectively 12,028, and 10,683. The rateable value 
iu 1900 was £323, 99^ By the Local Government (Ireland) 
Act, 1898, the fiscal and administrative duties of the grand jury 
and (to a less extent) of other bodies were transferred to a county 
council, urban and rural district councils were established, and 
under that Act the county now comprises 2 urban and 9 rural 
sanitary districts. 

Agriculture . — The following tables show the acreage under 



Horses 

and 

Mules. 

Asses 

Cattle. 

Sheep. 

Pl-S. 

Goat's. 

Poultry , 

ISSl 

15,000 

9,500 

15t3,irj3 

108,121 

41,847 

14,004 

423.072 

1S91 

! 10,070 

10,040 1 

173,282 

141,300 

1 38,2*00 

17.3^2 

400, O' 'S 1 

ISO 5 

! 20,015 

11,312 ; 

17L2SS 

118, 0o5 

i 41,431 

I 17.721 

4a'' 274 1 

1900 

18,057 

12,002 1 

1 

17.5,750 

^ 117,804 

j 43,430 

18,038 

j 4 d 5 j 


The number of milch cows in 1S91 was 45,224, and in 1900, 
55,351. It IS estimated that the total value of cattle, sheep, and 
pigs lu 1899 was £‘2,390,014. Iu 1900 tlie nuniher of lioldin^i^s 
not exceeding 1 acre was 1584 ; between 1 and 5, 1347 ; between 
5 and 15, 32.^6 ; between 15 and 30, 4753 ; between 30 and 50, 
3676 ; between 50 and 100, 2799 ; between 100 and 200, 939 ; 
between 200 and 500, 353 ; and above 500, 55 — total, 18,792. 
The number of loans issued (the number of loans being the same 
as the number of tenants) under the Land Pimdiase Acts, 1885, 
1891, and 1896, up to 31st March 1900, was 463, amounting to 
£127,912. The number of loans sanctioned for agricultural 
improvements under sect. 31 of the Land Act, 1881, between 1882 
and 1900, was 778, and the amount issued was £54,034. The 
total amount issued on loan for all classes of works under the 
Land Improvement Acts, from the commencement of operations in 
1847 to 31st March 1900, was £177,819. (w. H. Po ) 

Glaremontj a town of Sullivan county, New 
HampsHre, U.S.A, It is situated in the western part of 
the state, bordering on Connecticut river, and contains 
several villages, the principal among them being Claremont^ 
Claremont Junction, and West Claremont. It is traversed 
by the Boston and Maine Eailway. Population (1880), 
4704; (1900), 6498. 

Clark, Sir Andrew, 1st Bart. (1826-1893), 
British physician, was born at Aberdeen on 28th October 
1826. His father, who also was a medical man, died when 
he was only a few years old. After attending school in 
Aberdeen, he was sent by his guardians to Dundee and 
apprenticed to a druggist ; then returning to Aberdeen he 
began his medical studies in the university of that city. 
Soon, however, he went to Edinburgh, where in the extra- 
academical school he had a student’s career of the most 
brilliant description, ultimately becoming assistant to Dr 
Hughes Bennett in the Pathological Department of the 
Royal Infirmary, and assistant demonstrator of anatomy to 
Dr Robert Knox. But symptoms of pulmonary phthisis 
brought his academic life to a close, and in the hope that the 
sea might benefit his health he joined the medical depart- 
ment of the navy in 1848. N ext year he became pathologist 
to the Haslar Hospital, where Huxley was one of his 
colleagues, and in 1853 he was the successful candidate 
for the newly-instituted post of curator to the museum of 
the London Hospital. Here he intended to devote all his 
energies to pathology, but circumstances brought Mm into 
active medical practice. In 1854, the year in which he 
took his doctor’s degree at Aberdeen, the post of assistant 
physician to the Hospital became vacant and he was 
prevailed upon to apply for it. He was fond of telling 
how his phthisical tendencies gained him the appoint- 
ment. “He is only a poor Scotch doctor,” it was said, 
“with hut a few months to live; let Mm have it.” He 
had it, and two years before Ms death publicly declared 

S. III. — 14 
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that of those who were on the staff of the Hospital at the 
time of his selection he was the only one remaining alive. 
In 1854 he became a member of the College of Physicians, 
and in 1858 a fellow, and then went in succession through 
all the offices of honour the College has to offer, ending 
in 1888 with the presidency, which he continued to hold 
till his death. From the time of his selection as assistant 
physician to the London Hospital, his fame rapidly grew 
until he became a fashionable doctor with one of the 
largest practices in London, counting among his patients 
some of the most distinguished men of the day. The 
great number of persons who passed through his consulting- 
room every morning rendered it inevitable that to a large 
extent his advice should become stereotyped and his pre- 
scriptions often reduced to mere stock formulae, but in 
really serious cases he was not to be sm’passed in the skill 
and carefulness of his diagnosis and in his attention to 
detail. In spite of the claims of his practice he found 
time to produce a good many books, all written in the 
precise and polished style on which he used to pride 
himself. Doubtless owing largely to personal reasons, 
lung diseases and especially fibroid phthisis formed his 
favourite theme, but he also discussed other subjects, such 
as renal inadequacy, anaemia, constipation, (kc. He died 
in London on 6th November 1893, after a paralytic stroke 
which was probably the result of persistent overwork. 

Clarke, Sir Andrew (1824-1902), British 
soldier and administrator, son of Colonel Andrew Clarke, 
of County Donegal, governor of West Australia, was 
born at Southsea, England, on 2Tth July 1824, and 
educated at King’s School, Canterbury. He entered the 
R.M.A., Woolwich, and obtained his commission in the 
army in 1844 as second lieutenant in the Royal Engineers. 
He was appointed to his father’s staff in West Australia, 
but was transferred to be A.D.C. and military secretary to 
the Governor of Tasmania,* and in 1847 he went to New 
Zealand to take part in the Maori war, and for some years 
served on Sir George Grey’s staff. He was then made 
Surveyor-General in Victoria, took a prominent part in 
framing its new Constitution, and held the office of Minister 
of Pubhc Lands during the first administration (1855-57). 
He returned to England in 1857, and in 1863 was sent on 
a special mission to the West Coast of Africa. In 1864 
he was appointed Director of Works for the Navy, and 
held this post for nine years, being responsible for great 
improvements in the naval arsenals at Chatham, Ports- 
mouth, and Plymouth, and for fortifications at Malta, Cork, 
Bermuda, and elsewhere. In 1873 he was made KC.M.G., 
and became Governor of the Straits Settlements, where he 
did most valuable work in consolidating British rule and 
ameliorating the condition of the people. From 1875 to 
1880 he was Minister of Public Works in India; and on 
return to England in 1881, holding then the rank of 
lieutenant-colonel in the army, he was first appointed 
commandant at Chatham and then Inspector-General of 
Fortifications (1882-86). Having attained the rank of 
lieutenant-general and been created G.C.M.G., he retired 
from official life, and in 1886 and 1893 unsuccessfully 
stood for Parliament as a supporter of Mr Gladstone. 
Dunng his last years he was Agent-General for Victoria. 
He di^ 29th March 1902. Both as a technical and 
strategical engineer, and as an Imperial administrator, Sir 
Andrew Clarke was one of the ablest and most useful 
public^ servants of his time ; and his contributions to 
periodical literature, as well as his official memoranda, con- 
fined valuable suggestions on the subjects of Imperial 
defence and Imperial consohdation, which received too 
little consideration at a period when the Home Govern- 
ments were not properly ahve to their importance. He is 
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entitled to remembrance as one of those who ilrst incul- 
cated, from a wide practical experience, the views of 
Imperial administration and its responsibilities which in 
his last years he saw accej^ted by the buUc of his country- 
men. (ii. cii ) 

Clarke^ James Freeman (1810-1888), Amer- 
ican preacher and author, was born in Hanover, N.H., 
on 4th April 1810. He was of a family which runs 
back, as he supposed, to the captain of the Mayflower, 
He was prepared for college at the Public Latin School of 
Boston, and after four years in Harvard College took his 
first degree in 1829. In his class were S. F. Smith, the 
author of the American National Hymn, and Oliver 
Wendell Holmes. After three years more of study at 
Cambridge Clarke was ordained as minister of a Unitarian 
congregation at Louisville, Kentucky, wdiich was then a 
slave state. From the beginuing, therefore, Clarke 
watched the institution of slavery, and he threw himself 
heart and soul into the national movement for its 
abolition. At the end of seven years ho returned to 
Boston, where he and his friends established the “ Church 
of the Disciples.” It brought together a body of men and 
women active and eager in applying the Christian religion to 
the social problems of the day ; and he would have said 
that the feature which distinguished it from any other 
church was that they also wore ministers of the highest 
religious life. Ordination could make no distinction between 
him and them. For fifty years from the bog’pniiiu of his 
active life until his death he wrote freel\ I'-r ili-’ press. 
With Eliot of St Louis, and James Perkins of Cincinnati, 
he established and carried on a magazine called the IFestern 
Messenger. Its business was to carry to readers in the 
Mississippi valley simple statements of “ liberal religion,” 
involving what were then the most radical appeals as to 
national duty, especially the abolition of slavery. The 
magazine is now of value to collectors because it contains 
the earliest printed poems of Ralph Waldo Emerson, who 
was Clarke’s personal friend. Most of Clarke’s earlier 
published writings were addressed to the immediate need 
of establishing a larger theory of religion than that espoused 
by people who were still trying to be Calvinists, people 
who maintained what a good American phrase calls ‘‘hard- 
shelled churches.” But it would be wrong to call his work 
controversial. He was always declaring that the business 
of the Church is Eirenic and not Polemic. Such books as 
the Truth and Errors of Orthodoxy have been read more 
largely by members of orthodox churches than by Uni- 
tarians. In the great moral questions of the time Clarke 
was a fearless and practical advocate of the broadest state- 
ment of human rights. Without caring much what com- 
pany he served in, he could always bo seen and heard, a 
leader of unflinching courage in the front rank of the 
battle. He published but few verses, but at bottom he 
was a poet. He was a diligent and accurate scholar, and 
among the books by which he is best known in America is 
one called The Ten Great Religions of the World. Few 
men in the United States haxe done more than Clarke to 
give breadth to the published discussion of the subjects of 
literature, ethics, and religious philosophy. He died at. 
Jamaica Plain, Mass., on 8tli June 1888. His Life — 
compiled mainly from his autobiography, letters, and 
diaries — ^was published in Boston in 1892. (b. b. h.) 

Clarksville, capital of Montgomery county, 
Tennessee, U.S.A., situated in the northern part of the 
state, at an altitude of 394 feet, on Cumberland river, at 
the mouth of Red river, and on the Louisville and Nash- 
ville Railway. The Cumberland is navigable at this point, 
Clarksville is one of the greatest tobacco markets, being in 
a region largely devoted to the culture of the plant. It 
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is the seat of the South-’West Presbyterian University, j 
Population (1880), 3880; (1890), 7924; (1900), 943l/ 

Clausius^ Rudolf Julius Emmanije! 

(1822-1888), German physicist, was born on 2nd January 
1822 at Koslin, in Pomerania. After attending the Gym- 
nasium at Stettin, he studied at Berlin University from 
1840 to 1844. In 1848 he took his degree at Halle, and 
in 1850 was appointed professor of physics in the Eoyal 
Artillery and Engineering School at Berlin. Late in the 
same year he delivered his inaugural lecture as privat 
docent in the University. In 1855 he became an ordinary 
professor at Zurich Polytechnic, accepting at the same 
time a professorship in the University of Zurich. In 1867 
he moved to Wurzburg as professor of physics, and two 
years later was appointed to the same chair at Bonn, 
where he died on 24th August 1888. During the Franco- 
German war he was at the head of an ambulance corps 
composed of Bonn students, and received the Iron Cross 
for the services he rendered at Vionville and Gravelotte. 
The work of Clausius, who was a mathematical rather 
than an experimental physicist, was concerned vrith. many 
of the most abstruse problems of molecular physics. By 
his restatement of Carnot’s principle he put the theory of 
heat on a truer and sounder basis, and he deserves the 
credit of having made thermo-dynamics a science; he 
enunciated the second law, in a paper contributed to the 
Berlin Academy in 1850, in the well-known form, ‘^Heat 
cannot of itself pass from a colder to a hotter body.” His 
results he applied to an exhaustive development of the 
theory of the steam-engine, laying stress in particular on 
the concej)tion of entropy. The kinetic theory of gases 
o\ves much to his labours, Clerk Maxwell calling him its 
principal founder. It was he who raised it, on the basis 
of the dynamical theory of heat, to the level of a theory, 
and he carried out many numerical determinations in con- 
nexion with it, e.g.f of the mean free path of a molecule. 
To Clausius also was due an important advance in the 
theory of electrolysis, for he put forward the idea that 
molecules in electrolytes are continually interchanging 
atoms, the electric force not causing, but merely directing, 
the interchange. This view found little favour until 1887, 
when it was taken up by Arrhenius, who adduced addi- 
tional arguments in its support, and formed from it 
the hypothesis of electrolytic dissociation now widely 
accepted. 

Clay, Charles (1801-1893), English surgeon, was 
born at Bredbury, near Stockport, on 27th December 
1801. He began his medical education as a pupil of Mr 
Kinder Wood in Manchester (where he used to attend 
Dalton’s lectures on chemistry), and in 1821 went to 
Edinburgh to continue his studies there. Qualifying in 
1823, he began a general practice in Ashton-under-Lyne, 
but in 1839 removed to Manchester to practise as an 
operative and consulting surgeon. It was there that, in 
1842, he first performed the operation of ovariotomy with 
which his name is associated. On this occasion it was 
perfectly successful, and when fifteen years afterwards he 
published an analysis of his cases he was able to show a 
mortality only slightly above 25 per cent. Although his 
merits in this matter have sometimes been denied, his 
claim to the title “ Father of Ovariotomy ” is now gener- 
ally conceded, and it is admitted that he deserves the 
credit not only of having shown how that operation could 
be made a success, but also of having played an important 
part in the advance of abdominal surgery for which last 
century was conspicuous. In spite of the claims of a 
heavy practice, Clay found time for the pursuit of geology 
and archaeology. Among the books of which he was the 
author were a volume of Geological Shetches of Manchester 
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and a JUstory of the Currency of the Itde oi ZI or ^ and Lis 
collections included over a thou^aiitl editif-'-ri- of tie Obi 
and Kew Testaments, and a remarkabiy coHipOte series of 
the silver and copper coins of the United states of 
America. He died at Poidton-le-Fylde, near Preston, on 
19th September 1893. 

©lay Cross, a town in the Chesterfiedd division of 
Derbyshire, England, 5 miles south from Clic.-teitdekl, with 
a station on the Midland Baihvay. Since 1894 it l:a- been 
governed by an urban district council. The Clay Creos 
Colliery and Ironivorks Company employ a great mtiiiLer 
of hands. Population (1891), 7727 ; (1901), 8348. 

Clay, Frederic (1840-1889), English musical 
composer, was born in Paris in 1840. He studied music 
under Molicjue in Paris, and Hauptmann at Leipzig. With 
the exception of a fevr songs and two cantatas, The KnighU 
of the Cross (1866) and Lalla Roolch (1877), his composi- 
tions were all written for the stage ; but he will be best 
remembered as the composer of “ I’ll sing thee songs 
of Araby.” Clay’s first public appearance was made with 
an opera entitled Court and Cottage, the libretto of wUich 
was written by Tom Taylor. This was produced at Covent 
Garden in 1862, and was followed by Constance (1865), 
Ages Ago (1869), and Frincess Toto (1875), to name only 
three of many works which have long since been forgotten. 
The last two, which were written to libretti by W. S. Gilbert, 
are among Clay’s most tuneful and most attractive works. 
He wrote part of the music for Bahil and Bijou (1872), 
and The Blade Crooh (1873), both of which were produced 
at the Alhambra. He also furnished incidental music 
for a revival of Twelfth Night, and for the production of 
James Albery’s Oriana. His last works. The 2Ieiy'y 
Duchess (1883), and The Golden Ring (1883), the latter 
written for the reopening of the Alhambra, which had 
been burned to the ground the year before, showed an 
advance upon his previous work, and rendered all the 
more regrettable the stroke of paralysis which crippled his 
physical and mental energies during the last few years of 
his life. He died at Great Marlow in 1889. (r. a. s.) 

ClaySj, Paul Jean (1819-1900), Belgian artist, 
was born at Bruges in 1819, and died at Brussels in 1900. 
He was one of the most esteemed marine painters of his time, 
and early in his career he substituted a sincere study of nature 
for the extravagant and artificial conventionality of most of 
his predecessors. When he began to paint, the sea was 
considered by Continental artists as worth representing only 
under its most tempestuous aspects. Axtists cared only 
for the stirring drama of storm and wreck, and they clung 
still to the old-world tradition of the romantic school. 
Clays was the first to appreciate the beauty of calm waters 
reflecting the slow procession of clouds, the glories of 
sunset illuminating the sails of ships or gilding the tarred 
sides of heavy fishing-boats. He painted the peaceful life 
of rivers, the poetry of wide estuaries, the regulated stir 
of roadsteads and ports. And while he thus broke away 
from old traditions he also threw off the trammels imposed 
on him by his master, the marine painter Gudin. En- 
deavouring only to give truthful expression to the nature 
that delighted his eyes, he sought to render the limpid 
salt atmosphere, the weight of waters, the transpar- 
ence of moist horizons, the gem -like sparkle of the 
sky. A Fleming in his feeling for colour, he set his 
palette with clean strong hues, and their powerful 
harmonies were in striking contrast with the rusty, smoky 
tones then in favour. If he was not a luminist ” in the 
modern use of the word, he deserves at any rate to be 
classed with the founders of the modern naturalistic school. 
This conscientious and healthy interpretation, to which 
the artist remained faithful, without any important change, 
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to tlie end of an unusually long and laborious career, 
attracted those minds which aspired to be bold, and won 
over those which Avere moderate. Clays soon took his 
place among the most famous Belgian painters of his 
generation, and his pictures, sold at high prices, are to be 
seen in most public and private galleries. We may 
mention, among others, “The Beach at Ault,’^ “Boats in 
a Dutch Port,'’’ and “Dutch Boats in the Flushing Eoacls,” 
the last-named in the National Gallery of London. In the 
Brussels Gallery are “The Port of Antwerp,” “Coast near 
Ostend,” and a “Calm on the Scheldt”; in the Antwerp 
Museum, “ The Meuse at Dordrecht”; in the Pinakothek at 
Munich, “The Open North Sea”; in the New York Gallery, 
^'The FestNal of the Freedom of the Scheldt at Antwerp 
in 1863 ” ; in the palace of the king of the Belgians, 
“Arrival of Queen Victoria at Ostend in 1857”; in the 
Bruges Academy, “Port of Feirugiido, Portugal.” P, J. 
Clays Avas a 'member of several Academies, Belgian and 
foreign, and of the Order of Leopold, the Legion of 
Honour, dsc. 

See Ci-iiiLLB LEAiouniEn. Sistoirc des Bccmx Arts. Brussels. 
1887. (o. mA) 

Clayt0n®l6*Wl00rSj a toAAmship and parish of 
Lancashire, England, 2 miles north-north-west of Accring- 
ton by rail, in the Accrington parliamentary division. In 
1894 the parish was placed under an urban district council 
of tAA^elve members. Besides the church of All Saints, restored 
in 1882, the parish has a Eoman Catholic church (1819), 
a Primitive Methodist (1858), a Wesleyan (1862), and a 
Baptist (1882) chapel; there are also five schools, one of 
them Eoman Catholic. Other buildings are the district 
council offices, a mechanics’ institute, and a fire-station. 
The industries comprise cotton mills, calico printing, 
engineering, soap, brick, and tile works. Area of urban 
district, 1059 acres; population (1881), 6695; (1901), 
8153. 

Cloarfield, capital of Clearfield county, Penn- 
sylvania, IJ.S.A,, on the western branch of the Susquehanna 
river, and on the Pennsylvania, the Beech Creek, and the 
Buffalo, Eochester, and Pittsburg Bailways. Population 
(1890), 2248; (1900), 5081. 

elector MoOi", a town in the Egremont parlia- 
mentary division of Cumberland, England, 2^ miles north 
of Egremont by rail. There are public offices, a market hall, 
and a free hbrary. The staple industry is the working of 
coal mines and of iron-ore mines, in connexion vfith which 
there are four blast furnaces. Area of urban district, 2947 
acres; population (1881), 10,420; (1901), 8121. 

Ctebum©, capital town of Johnson county, Texas, 
U.S.A., 25 miles south of Fort Worth, at the intersection 
of two branches of the Gulf, Colorado, and Santa F6 Bail- 
way. Population (1890), 3278; (1900), 7493. 

Cleckheaton, a toAvnship and parish in the Spen 
Valley parliamentary division of the West Biding of York- 
shire, England, 12 miles by raff south-west of Leeds. 
There are a toAvn hall, a hospital for infectious diseases, 
a mechanics’ institute, and a technical school. A chamber 
of co^erce has held meetings here since 1878. The in- 
dustries comprise the manufacture of woollens, blankets, 
flannel, wire-card, and machinery. Area of urban district, 
1755 acres; population (1881), 10,653; (1901), 12,523. 

Cl^menceaii, Georges (1841 \ French 

politician, was born at MouiUeron-en-Pareds, La Vendee, 
28th September 1841. Having adopted medicine as his 
profession, for which he had been educated at Nantes and 
Paris, he settled in 1869 in Montmartre; and after the 


revolution of 1870 he had become sufficiently well knoAAm 
to be nominated mayor of the 18th arrondissement of Paris 
(Montmartre) — an unruly district over Avhicli it Avas a diffi- 
cult task to preside. In February 1871 he Avas elected 
as a Eadical to the National Assembly for the department 
of the Seine, and voted against the peace preliminaries. 
The execution, or rather murder, of Generals Lecomte 
and Clement Thomas by the communists on 18th March, 
Avhich he vainly tried to prevent, brought him into collision 
Avith the Central Committee sitting at the Hotel do Ville, 
and they ordered his arrest, but he escaped ; lie Avas 
accused, hoAvever, by various witnesses, at the subsc(pient 
trial of the murderers (29th November), of not having inter- 
vened when he might have done, and though ho Avas cleared 
of this charge it led to a duel, for his share in Avliich lie 
was prosecuted and sentenced to a fine and a fortnight’s 
imprisonment. MeaiiAvliilc, on 20tli J\ larch 1871, he had 
introduced in the National Assembly at Versailles, on 
behalf of his Eadical colleagues, tbe bill establishing a I’aris 
Municipal Council of eighty meml.)ers ; but be aaais not 
returned himself at the elections of 26tli htarch. Ho tried 
with the other Paris mayors to mediate betAveen Versailles 
and the Plotel de Ville, but failed, and accordingly resigned 
his mayoralty and his scat in the Assembly, and temporarily 
gave lip politics ; but he Avas elected to the Paris ]\runicipal 
Council on 23rd July 1871 for the Clignaucourt 
and retained his seat till 1876, ])assing tlirougb the offices 
of secretary and vice-president, and becoming ])rcsi(lent in 
1875. In 1876 he stood again for the Ohamher of 
Deputies, and Avas elected for the 18th arrondLssement. 
He joined the Extreme Left, and his energy and mordant 
eloquence speedily made him the leader of the Ptadical 
section. In 1877, after the Ilal (see France, 

History), he was one of the republican majority avIio 
denounced the Broglie ministry, and he took a leading 
part in resisting the anti-republican policy of Avhicb the 
Seize Mai incident Avas a symptom, his demand in 1879 
for the indictment of the Broglie ministry bringing liim 
into particular prominence. lu 1880 he started his news- 
paper, La Jxistiee, which became the principal organ of 
Parisian Eadicalism ; and from this time ouAvards through- 
out M. Grevy’s presidency his reputation as a ])olitical 
critic, and as a destroyer of ministries Avho yet would not 
take office himself, rapidly groAV. Ho was an active 
opponent of M. Jules Ferry’s colonial policy anti of the 
Oijportunist party, and in 1885 it Avas his use of the 
Toughing disaster Avhich principally determined the fall of 
the Ferry Cabinet. At the elections of 1885 he advocated 
a strong Eadical programme, and was returned both for 
his old seat in Paris and for the Var, selecting the latter. 
Eef using to form or enter a ministry, he supported the 
Eight in keeping M. Freycinet in power in 1886, and was 
responsible for the inclusion of General Boulanger in the 
Freycinet Cabinet as war minister. Boulanger, dei)ending 
on the Eadicals, and supported by them, inaugurated his 
career by measures congenial to them, but when ho began 
to assert himself and to take advantage of Gravy’s unpopu- 
larity to pose as a Pretender, with the help of some of the 
Extreme Left and of the Eoyalists, C16menceau withdrew 
his own support and became a vigorous combatant against 
the Boulangist movement, though the Eadical press and a 
section of the party continued to patronize the general By 
his exposure of the Wilson scandal, and by his personal 
plain-speaking, M. CHmenceau contributed largely to M, 
Gr^A^’s resignation of the presidency in 1887, having him- 
self declined Gravy’s request to form a Cabinet on the down- 
fall of that of M. Eouvier ; and he was primarily responsible, 
by advising his followers to vote neither for Floquet, Ferry, 
nor Freycinet, for the election of an “ outsider ” as presi- 
dent in M. Carnot. He had arrived, however, at the height 
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of liis influence, and several factors now contributed 
to Ins decline. The split in the Ptadical party over 
Boulangism weakened his hands, and its collapse made his 
help unnecessary to the moderate republicans. A further 
misfortune occurred in the Panama affair, Clemenceau's 
relations with Cornelius Herz leading to his being involved 
in the general suspicion ; and, though he remained the 
leading spokesman of French Radicalism, his hostility to 
the Russian alliance so increased his unpopularity that in 
the election for 1893 he was defeated for the Chamber, 
after having sat in it continuously since 1876. After his 
defeat for the Chamber, M. Clemen ceau confined his poli- 
tical activities to journalism, his career being further over- 
clouded — so far as any possibility of regaining his old 
ascendancy was concerned — by the long-drawn-out Dreyfus 
case, in which he took an active and honourable part as a 
supporter of M. Zola and an opponent of the anti-Semitic 
and Nationalist campaign. He was the founder of the 
newspaper VAurore^ in which M. Zola published his 
famous open letter “ J^accuse,’’ and thus prepared the way 
for the revision of the first Dreyfus trial 

Clemens Romanos (see Bncy. Brit, ninth 
ed., vol. ii. p. 195). Further knowledge requires a re- 
statement of the facts concerning the Epistle of Clement 
of Rome to the Corinthians. This epistle was occasioned 
by a dispute in the Church of Corinth, which had led to 
the ejection of several presbyters from their office. It does 
not contain Clement's name, but is addressed by “the 
Church of God which sojourneth in Rome to the Church 
of God which sojourneth in Corinth.” But there is no 
reason for doubting the universal tradition which ascribes 
it to Clement, or the generally accepted date, c. a.d. 96. 
No claim is made by the Roman Church to interfere on 
any ground of superior rank ; yet it is noteworthy that in 
the earliest document outside the canon which we can 
securely date, the Church in the imperial city comes for- 
ward as a peacemaker to compose the troubles of a Church 
in Greece. Nothing is known of the cause of the discon- 
tent ; no moral offence is charged against the presbyters, 
and their dismissal is regarded by Clement as high-handed 
and unjustifiable, and as a revolt of the younger members 
of the community against the elder. After a laudatory 
account of the past conduct of the Corinthian Church, he 
enters upon a denunciation of vices and a praise of virtues, 
and illustrates his various topics by copious citations from 
the Old Testament scriptures. Thus he paves the way 
for his tardy rebuke of present disorders, which he re- 
serves until two -thirds of his epistle is completed. 
Clement is exceedingly discursive, and his letter reaches 
twice the length of the Epistle to the Hebrews. Many 
of his general exhortations are but very indirectly con- 
nected with the practical issue to which the epistle is 
directed. Indeed, his latest editor, Rudolf Knopf, is con- 
vinced that he was dra'wing largely upon the homiletical 
material with which he was accustomed to edify his Roman 
congregation. This view receives some support from the 
long liturgical prayer at the close, which almost certainly 
represents the intercession which he was wont to use in his 
Roman Eucharists. But we must not allow such a theory 
to blind us to the true wisdom with which the writer 
defers his censure, He knows that the roots of the 
quarrel lie in a wrong condition of the Church’s life. His 
general exhortations, courteously expressed in the first 
person plural, are directed towards a wide reformation of 
manners. If the wrong spirit can be exorcised, there is 
hope that the quarrel will end in a general desire for re- 
conciliation. The most permanent interest of the epistle 
Res in the conception of the grounds on which the Chris- 
tian ministry rests according to the view of a prominent 
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teacher before the first century has ckised. The orderli- 
ness of Nature is appealed to as expressin^^ the mind of its 
Creator. The orderliness of Old Te-taineiit wor.-hip beers 
a like witness ; everything is duly fixtd by God : hiiih 
priests, jiriests and Levites, and the periple in the people's 
place. Similarly in the Christian dispensation all in 
order due. “ The apostles preached the gosjiel to us from 
the Lord Jesus Christ ; Jesus Chrmt was sent from God. 
Christ then is from God, and the apostles from Christ. 

. . . They appointed their first-fruits, having tested them 
by the Spirit, as bishops and deacons of those wffio should 
believe. . . . Our apostles knew through our Lord Jesus 
Christ that there would be strife about the name of the 
bishop’s office. For this cause, therefore, having received 
perfect foreknowledge, they appointed the aforesaid, and 
afterwards gave a further injunction (iTru'opp' has now’ the 
further evidence of the Latin le[/e?7i) that, if these should 
fall asleep, other approved men should succeed to their 
ministry. ... It will be no small sin in ns if we eject 
from the bishop’s office those w’ho have offered the gifts 
blamelessly and holily ” (cc. xlii. xliv.). 

The epistle was published in 1G33 by Patrick Young from Cod. 
Alexandrinus, in which a leaf near the end was missing, so that 
the great prayer (cc. Iv.-lxiv.) remained unknown. In 1875 (six 
years after Lightfoot’s first edition) Bryennhis published a com- 
plete text from the MS. in Constantinople (dated 1055), from 
which m 1883 he gave ns the DidacM. In 1876 Bensly found a 
complete Syriac text in a MS. recently obtained by the University 
Library at Camhridge. Lightfoot made use of these new materials 
in an Appendix (1877) ; Ins second edition, on which he bad been 
at work at the time of his death, came out in 1890. This must 
remain the standard edition, notwithstanding Dom Morin’s most 
interesting discovery of a Latin version (1894), which was prob- 
ably made in the 3rd century, and is a valuable addition to the 
authorities for the text. Its evidence is used in a small edition 
of the epistle by E. Knopf, Leipzig, 1899 (j. a. E.) 

CiemenSj, Samuel Larig’hornej better 

known as Mark Twain (1835 ), the most widely 

popular of American humorists, and a writer of striking 
vigour and directness, was born 30th November 1835, at 
Florida, Missouri. His father was a country merchant 
from Tennessee, who moved soon after his son’s birth 
to Hannibal, Missouri, a little town on the Mississippi. 
When the boy was only tw’elve his father died, and there- 
after he had to get his education as best he could. Of 
actual schooling he had little. He learned how to set 
type, and as a journeyman printer he wandered widely, 
going even as far east as New York. At seventeen 
he went back to the Mississippi, determined to become 
a pilot on a river steamboat. In his Life on the 
Mississippi he has recorded graphically his experiences 
while “learning the river.” But in 1861 the war broke 
out, and the pilot’s occupation was gone. After a brief 
period of uncertainty the young man started west with Ms 
brother, who had just been ai^pointed lieutenant-governor 
of Nevada. He went to the mines for a season, and there 
ho began to write in the local newspapers, adopting the 
pen name of “Mark TwAin.” He drifted in time to San 
Francisco, and it was a newspaper of that city which in 
1867 supplied the money for him to join a party going 
on a chartered steamer to the Mediterranean ports. The 
letters which he wrote during this voyage were gathered in 
1869 into a volume. The Innocents Abroad^ and the book 
immediately won a wide and enduring popularity. This 
popularity was of service to him when he appeared on the 
platform with a lecture — or rather with an apparently in- 
formal talk, rich in admirably- delivered anecdote. He 
edited a daily newspaper in Buffalo for a few months, and 
in 1870 he married Miss Olivia L. Langdon, removing a 
year later to Hartford, where he established his home. 
Boughing It was published in 1872, and in the year after he 
cohaborated with Charles Dudley Warner in The OildedAge 
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from Tvkicli lie made a play, acted many hundred times -with 
John T, Piaymond as Colonel Sellers.” In 1875 he pub- 
lished Tom Sawyei\ the setjuel to i^diich, HiicMeherry Finn, 
did not appear until 1SS4. The result of a second visit to 
Eiiro])e ^vas humorously recorded in Trtanp Ahroad, 
published in 188 '2, in which year he also issued a more or 
less historical romance. The Prince and the Pauper ; and 
a year later came Life on the HucUeherry 

Finn, the nest of his books, was published (in 1884) by a 
firm in which the author was chief partner. This firm 
prospered for a while, and issued in 1889 Hark Twain's 
own comic romance, A Connecticut YanJcee at King 
Arflinrs Court, and in 1892 a less successful novel. The 
Aintrkan Clairnfint. But after a severe struggle the 
publishing house failed, leaving the author charged with 
its very lieavv debts. Since this disaster he has issued 


iQo i — X -uua n/ieaa- yyioson, in 

1894, and in 1896 another historical romance, Joaoi of Arc, 
•wherein the maid is treated with the utmost sympathy and 
reverence. He -went on a tour ronnd the world, partly 
to make money by lecturing and partly to get material for 
another book of travels, published in 1897, and called in 
^enca Following the Eguator, and in England More 
Tramps Abroad. From time to time he had collected into 
volumes his scattered sketches; of these the first The 
Jmijdng Frog, appeared in 1867, and the latest, Thl Man 
that Gomipted HaMetjhurg, in 1900. To be recorded also 
IS a volume of essays and literary criticisms, Ho^o to Tell a 
Story, printed in 1897. A complete edition of his works 
v-as published in twenty-two volumes in 1899-1900 by the 
American Publishing Company of Hartford. And in this 
last year, having paid off all his debts, he returned to 
America to be most cordially welcomed by his fellow- 
countrymen. 

Mark Twain m commonly considered as a humorist 
and no doubt he is a himorist of a remarkable comic force 
and of a refreshing fertility. But the hooks in which his 
humour is broadly displayed, the travels and the sketches, 
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are not really so significant of his power as the three novels 
of the Mississippi, Tom Sawyer, PIucMeherry Finn, and 
FudTnhead Wilson, wherein we have preserved a vanished 
civilization, peopled wuth typical figures, and 2^resented 
with inexorable veracity. There is no lack of humour in 
them, and there is never a hint of affectation in the 
writing ; indeed, the author, doing spontaneously the work 
nearest to his band, was very likely unconscious that he 
was making a contribution to history. But such lluclde- 
herry Finn is, beyond all question ; it is a story of very 
varied interest, now comic, now almost tragic, frequently 
poetic, unfailingly truthful, although not always sustained 
at its highest level. And in these three works of fiction 
there are not only humour and pathos, character and truth, 
there is also the largeness of outlook on life such as we find 
only in the works of the masters. Beneath his fun-making 
we can discern a man who is fundamentally serious, and 
whose ethical standards are ever lofty. Like Cervantes at 
times, Mark Twain reveals a depth of melancholy beneath 
his playful humour, and like Moliere always, he has a deep 
scorn and a burning detestation of all sorts of sham and 
pretence, a scorching hatred of humbug and liypocrisy. 
Like Cervantes and like Moliere, he is always sincere and 
direct. (b. m.) 

ClermOBlt- Ferrandj, chief town of depart- 
ment Puy-de-Dume, 261 miles south of Paris by rail. It 
is the headquarters of the 13th army corps, and there are 
a commercial museum and a meteorological observatory. 
Amongst the principal manufactures are india-rubber goods 
and alimentary pastes ; textile industries are no longer 
important. It has mineral waters in repute locally. 
Population (1881), 32,256 j (1896), 38,913, (comm.) 
43,688 ; (1901), 52,933. ^ ^ 

Clermont-Ganneay, Charles Simorfi 

(1846 ), Prench orientalist, the son of a sculptor of 

some repute, was born in^ Paris, 19th Pebruary 1846. 
After an education at the Ecole des Langues Orientales, 
he entered the diplomatic service as dragoman to the 
consulate at Jerusalem, and afterwards at Constantinople. 
He laid the foundation of his reputation by his discovery 
(in 1870) of the stele” of Mesha, which bears the oldest 
Semitic inscription known. In 1874 he was employed by 
the British Government to take charge of an archieological 
expedition to Palestine, and was subsequently entrusted 
by his own Government with similar missions to Syria 
and the Bed Sea. He was made Chevalier of the Legion 
of Honour in 1875. After serving as vice-consul at Jaffa 
from 1880 to 1882, he returned to Paris as “Secr6taire- 
Interprbte” for oriental languages, and in 1886 was 
appointed consul of the first class. ^ He subsequently 
accepted the post of director of the Ecole des Langues 
Orientales and professor at the College de France. In 
1889_ he was elected a member of the Academic des 
Inscriptions et Belles Lettres, of which he had been a 
correspondent since 1880. His chief publications, besides 
a number of contributions to journals, '.—Palestine 
Inconnue (1886), Ktudes T ArcMologie Orientale (1880, 
&c.), Les ^ Fraudes Archeologiques (1885), Eecueil 
dArcheologie Orientale (1885, (kc.), Album dAntiquites 
Orientales (1897, (be.). He was principally instrumental 
in exposing the famous Shapira forgeries of Hebrew 
texts. 

Cleveland, the seventh largest city in the United 
States, and the largest of the state of Ohio, situated at the 
mouth of the Cuyahoga river, on the southern shore of 
Lake Erie, in lat. 41° 30' H. and long. 81° 47' W. 
l^vided unequa-lly by^ the river, it stretches along the 
shore for 10 miles, ■with a maximum depth of 6 miles. 
It is connected by steamship lines with aU the lake ports 













d‘ii 



Samuel Clemens. 

(From a photo ly Elliott and Fry, London.') 

thlTfl MlSSIHOm-ni Wolla-rr -tn TD- ...J-T?- f. _ 7 TTT’T 


CLEVELAND 


from Duluth to Bulialo, Toronto, Ogdensburgh, and with 
those along the St Lawrence. It lies on or near all the 
trunk lines from hlew York to Chicago. The Lake Shore 
and Michigan Southern, the Yew York, Chicago, and St 
Louis (Yickel Plate) Kail ways pass through ; the Erie, 
Pennsylvania, Baltimore, and Ohio have terminal facilities ; 
while the Cleveland, Columbus, Cincinnati, and St Louis 
(Big Four), and several Ohio lines start from the cit}". 
The Ohio Canal, which gave Cleveland its original pro- 
sperity, is little used, and in 1 ST 9 its terminal facilities were 
granted to the Yalley, now the Baltimore and Ohio Railway. 
Seven suburban electric railways, from 20 to 40 miles long, 
radiate from the Public Square, and carry package freight 
as well as passengers. There are 160 miles of streets, 
paved chiefly with Medina dressed stone. The improved 
public dock frontage on the river and lake amounts to 
2500 feet, the unimproved to 3000 feet. Since 1879 the 
national Government has been building and improving 
a breakwater to create a harbour of refuge, -which already 
affords a protected shore-line of over 2 miles. The widen- 
ing of the river mouth from a minimum of 165 feet to a 
uniform width of 325 feet, and the widening and straighten- 
ing of the lower course of the river, are also far advanced. 
These improvements were vital to the city, -which is the 
greatest ore market in the world. At its own docks, not 
to mention the harbours within the customs district, the 
business of which is nearly all done in the city, were 
received in 1890, 1,945,432 tons of Lake Superior iron ore, 
and in 1900, 3,823,314 tons. The total tonnage in 1890 
was 4,668,040; in 1900, 7,488,396. As a manufacturing 
town Cleveland owes its greatness to the facility with 
which iron can be brought from the Lake Superior dis- 
trict by water-route, and coal by rail from the Ohio and 
Pennsylvania mines. The capital invested in national 
banks in 1890 was $7,550,000; in 1900, $10,965,000. 
The deposits were for these years $15,037,606 and 
$48,780,227. For the same years capital in savings banks 
was $2,469,460 and $7,725,000 ; the deposits, $36,914,354 
and $96,328,461. Of these deposits $34,632,732 were in 
one institution, the Society for Savings. The population 
in 1890 was 261,353. In 1900 it was 381^768, of whom 
124,631 were foreign-born and 5988 were negroes. The 
death-rate in 1890 was 20-2; in 1900 it was 17*1. 
The water-supply from the old tunnel into the lake became 
unsatisfactory, and a new tunnel 26,000 feet in length was 
projected, of which 16,000 feet were completed in 1900. 
The school system was reorganized in 1892 by a law 
which placed the management of school affairs in the 
hands of a director and an elective council of seven mem- 
bers. The director was given power to appoint a super- 
intendent of instruction, who was to receive authority to 
name the whole teaching force. Besides large private 
schools, among which is the University School for boys, 
with an eight years’ course, emphasizing manual training 
and the supervision of athletic exercises, there are the 
Western Reserve University, with its medical school (opened 
1843), the School of Law (1892), the Dental College 
(1893), the Adelbert College (until 1882 the Western 
Reserve College (1826) at Hudson, Ohio), the College for 
Women (1888); the Case School of Applied Sciences, the 
Cleveland College of Physicians (a part of Ohio Wesleyan 
University, Delaware, Ohio), and the Cleveland Homoeo- 
pathic Medical College. There are 15 hospitals, includ- 
ing the United States Marine Hospital. The Public 
Library, the Case Library, the University Library, and 
the Western Reserve Historical Society possess about 
300,000 volumes. There are over 245 churches, and the 
leading sects are the Roman Catholics with 39 churches, 
the Methodists with 24, the Baptists with 24, and the 
Congregationalists with 24. By the Municipal Reform 
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Bill, 16tli March 1891, a ntw city charter enibodlying the 
federal plan was granted The mayoi appoints as Ins 
cabinet six directors — law, public works, police, tire, 
accounts, and chanties and corrcctioiis. In ordt-r that 
responsibility might be fixed these directors were to 
appoint their subordinates. At first the system wcaked 
well, but in course of time interested ofiicials, to serve 
their owm ends, constructed a dangerous “iiiacliiiie,'" the 
rarmfications of which reached into the council, the courts, 
and the state legislature. At length the indcpendeiit 
voters organized a revolt, and overthrew- the "Gioss’’ in 
the April elections of 1899. The total valuation of qae- 
perty in the city in 1880 wms §73,647,194; in 1S90, 
$99,614,055; in 1900, $142,768,280. The tax-rate for 
all purposes, city, county (Cuyahoga), and state, was in 
1890, $29.30, and in 1900, $30.00. The total indelhed- 
ness in 1890 was $8,330,035, and in 1900, $14,121,530. 
The park system includes 22 parks and drives, w-ith an 
extent of 1326-19 acres. There are 27*94 miles of 
roads. Since much of the land was presented to the 
city the money expended ($3,032,944 from 1st January 
1894 to 1st January 1900) on the system has largely gone 
for improvements. In recent history the most notable 
events were the elaborate celebration of the centennial 
of the city in 1896 and the street railway strike of 1899, 
in which the workers attempted to force a redress of 
grievances and a recognition of their union. Mobs attacked 
the cars, and cars were blown up by dynamite. The 
strikers were beaten, but certain abuses were corrected. 

Chables Whittlesey. Early Hisionj of Cleveland^ 1867. — 
J. H. Kennedy. History of the City of Cleveland^ 1896. 

(h, E. B.) 

Cleveiailds Grover (1837 ), President of 

the United States from 1885 to 1889, and again from 
1893 to 1897, was born in the village of Caldwell, Yew 
Jersey, 18th March 1837. His father was a clerg^unan 
of the Presbyterian Church. The Clevelands were of 
good colonial stock, descendants of Moses Cleveland who 
emigrated from Ipswich, England, in 1635. Grover was 
the fifth in a family of nine children. They removed to 
Fayetteville, and afterwards to Clinton, Yew York. It 
was intended that Grover should be educated at Hamilton 
College, but this was prevented by his father’s death in 
1852. A few years later he drifted westward with 
twenty-five dollars in his pocket. The autumn of 1855 
found him in a law office in the city of Buffalo, where he 
was privileged to use the books in the library and pick 
up knowledge by observing what was going on around 
him. This was the customary way at that time tor a 
young man to equip himself for the legal profession. At 
the end of four years he passed the required examination 
for admission to the bar. During these years he had 
made a place for himself by force of character in the 
office where he had studied. Industry, intellectual 
integrity, and calm courage were then, as in after life, his 
marked traits. It cost him no eftbrt to stand firmly by 
any principle which he deemed right or to defend any 
opinion which he had espoused. In 1863 he -w^as 
appointed assistant district attorney, or public prosecutor, 
of Erie county, of which Buffalo is the chief city. This 
was his first public office, and it came to him, like all 
later preferments, without any solicitation of his own. 
He was a member of the Democratic party, and Erie 
county was usually Republican by a decisive majority. 
In 1869 Mr Cleveland was named by his party for the 
office of sheriff and was elected. In 1881 he was elected 
mayor of Buffalo, and in the following year governor of 
Yew York, receiving a majority of nearly 200,000 votes. 
As governor Mr Cleveland’s course was marked by the 
sterling qualities that he had displayed in his other public 
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proitu"*!!.-. His iqipointees were cliosen for tlieir business 
.eialiti'-'ations. Tlie demands of party leaders were made 
su1:m irdiiiate to public interests. He promoted the passage 
of a good civil service law. All bills passed by the 
legislature were subjected to the governor's laborious 
ii^rscnal scriitinyj and the veto pow'er was used without 
fear or favour. 

The Democratic party had been out of power in 
national atfairs more than twenty years. In the interval 
a great civil w'ar had been fought, slavery had been 
aljolished, and the Union reconstructed. Hew subjects of 
iiatirmal concern had begun to awaken attention. Serious 
abuses had crept into the civil service, and some scandals 
of considerable magnitude had been exposed from time to 
time, pointing to the necessity of radical measures of 
reform. While the public mind was in a sensitive state 
on this subject (ISBIj, the Eepublicau party nominated 
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James Gr. Blaine for president, and the Democrats 
nominated Mr Cleveland. The latter was elected, gaining 
the vote of the state of Hew York by a plurality of 1047 
in a total of 1,1(1,263. He took the oath of office and 
delivered the usual address 4th March 1885. He had 
never been in Washington City in a public capacity 
before. He had been known to the country at large only 
two years. He was a stranger to most of the men who 
stood around him at the ceremony of inauguration. Y"et 
it was noticed that he entered upon his new duties with 
the same equipoise that he had shown in the humbler 
stations he had filled. When his brief inaugural address 
was finished, the older statesmen present felt that no 
apologies were needed for his being there, and that the 
executive branch of the Government was in safe hands. 

Mr Clevelanchs first term of four years was uneventful, 
but WAS marked by firmness, justice, and steady adherence 
on his part to the principles wEich he deemed salutary to 
the nation. He was especially concerned in promoting a 
non-partisan civil service. Congress had passed a law in 


1883 to classify the subordinate places in the service, and 
to make entrance to it, and promotion therein, depend 
upon competitive examination of applicants, instead of 
mere political influence. The first test of the efficiency and 
permanence of this law came with the shifting of political 
power at Washington. The new president stood firmly 
by the new law. It applied only to places of the rank of 
clerkships, but the president was authorized to add others 
to the classified service from time to time. He added 
11,757 during his first term. 

President Cleveland made large use of the veto power 
upon bills passed by Congress. The most important one 
vetoed was the Dependent Pension Bill, a measure of 
extreme profligacy opening the door, by the vagueness of 
its terms, to enormous frauds upon the Treasury. In 
1887 there was a large and growing surplus in the 
Treasury. As this money was drawn from the channels 
of business and locked up in the public vaults, the 
president looked upon the condition as fraught with 
danger to the commercial community, and he addressed 
himself to the task of reducing taxation. About two-thirds 
of the public revenue was derived from duties on imports, 
in the adjustment of which the doctrine of protection to 
native industry had a large place. Mr Cleveland attacked 
the system with great vigour in his annual message of 
1887. He did not propose the adoption of free trade. 
Yet he alarmed and exasperated the protected classes, 
among whom wAre many Democrats, and spurred them to 
extraordinary efforts to prevent his re-election. 

In the following year (1888) the Democrats re- 
nominated Mr Cleveland, and the Pepublicans nominated 
Benjamin Harrison of Indiana. The latter received a 
majority of the electoral votes and accordingly became 
president. Mr Cleveland retired to private life and 
resumed the practice of the legal profession in the city of 
Hew York. He had married, 2nd June 1886, Miss 
Frances Folsom, a daughter of a former law partner in 
Buffalo. 

Congress had passed a law in 1878 requiring the 
Treasury department to purchase a certain amount of 
silver bullion each month and coin it into silver dollars to 
be full legal tender. As no time had been fixed for this 
operation to cease, it amounted to an unlimited increase 
of a kind of currency that circulated at a nominal value 
much above its real value. Both political parties were 
committed to this policy, and strong passions were aroused 
whenever it was called in question. Mr Cleveland had 
written a letter for publication before he became presi- 
dent, saying that a financial crisis of great severity must 
result if this coinage were continued, and expressing the 
hope that Congress would speedily put an end to it. 
In 1890 Congress, which was now controlled by the 
Bepublican party, passed the McKinley Tariff Act, which 
repealed the duties on sugar, from which about 
$60,000,000 of revenue was derived. Simultaneously it 
passed a new Pension Bill that added $50,000,000 to the 
public disbursements. Another measure was enacted 
which nearly doubled the Government’s purchases of 
silver, to be added to the already vitiated currency. 
Steps had thus been taken which would change an annual 
surplus of $100,000,000 into a deficit of $70,000,000 as 
soon as the new laws should take full effect. 

In 1892 Mr Cleveland was nominated for president a 
third time in succession. The only other man in the 
nation’s history thus distinguished was General Jackson. 
Mr Cleveland was nominated against the unanimous vote 
and protest of the delegates in the Democratic Hational 
Convention from his own state, Hew York. This was 
something quite unprecedented. Mr Harrison was the 
opposing candidate. Mr Cleveland received 277 electoral 
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votes and Mr Harrison 145. Mr Cleveland'^s second term 
embraced some notable events. Tlie most important was 
the repeal of the silver legislation, which had been a 
growing menace for fifteen years. Nearly §600,000,000 
of “ fiat money ” (currency circulating on the faith of 
the Government) had been thrust into the channels of 
commerce in addition to §346,000,000 of legal tender 
notes that had been issued during the civil w’ar. A 
reserve of §100,000,000 of gold had been accumulated for 
the redemption of these notes. In April 1893 the reserve 
fell below this sum. A panic ensued. President Cleve- 
land called an extra session of Congress to repeal the 
silver law. The House promptly passed the reiDealing act. 
In the Senate there was a protracted struggle. The 
Democrats now had a majority of that body and they 
were more decidedly pro-silver than the Republicans. 
Tie president had undertaken to coerce his own party to | 
do something against its ivill. This Tvas perhaps his 
greatest public service. The repealing bill passed the 
Senate 30th October. The mischief, however, was not 
ended. The deficit in the Treasury made it inevitable 
that the gold reserve should be used to meet current 
expenses. Holders of the Government’s legal tender notes 
anticipating this fact presented them for redemption. 
Borrowing was resorted to by the Government. Bonds 
were issued and sold to the amount of §162,000,000. 
The business world was in a state of constant agitation. 
Bank failures were numerous and commercial distress 
widespread. The Eepuhlican party, which had laid the 
train for this disaster, escaped unhurt, because the final 
explosion took place during a Democratic administration. 
The underlying causes were too involved and intricate for 
popular understanding. Among the consequences of the 
panic 'was a reduction of wages in many employments, 
accompanied by labour troubles more or less serious. The 
centre of disturbance was at Chicago where one Debs, a 
labour agitator, undertook to compel the Pullman Palace 
Car Company to raise the wages of its workmen, by 
boycotting its cars. Twenty-three railways were disabled 
at one time by the refusal of their employees to operate 
trains containing Pullman cars, or allow others to do so. 
The disorder extended to the Pacific coast, causing riot 
and bloodshed in several places. President Cleveland 
waited a reasonable time, as he conceived, for the 
governor of Illinois to put an end to the disorder in that 
state. On 6th July 1894 he directed the military forces 
of the United States to clear the way for trains carry- 
ing the mails. The rioters in and around Chicago were 
dispersed in a single day, and within a week the boycott 
was everywhere broken. No act of his career gave Mr 
Cleveland more eclat than the supiiression of the Debs riots. 

On 17th December 1895 President Cleveland astounded 
the country and the civilized world by sending a special 
message to Congress virtually recommending war against 
Great Britain unless she should accept his views respecting 
an undetermined boundary line between Venezuela and 
British Guiana. Mr Cleveland’s foreign policy hitherto 
had been marked by prudence, conservatism, and a 
scrupulous regard for the rights of other peoples. He had 
put a strong curb on Cuban filibustering. He had with- 
drawn a treaty negotiated by his predecessor to annex 
Hawaii, because, as he said, its lawful government had 
been overthrown by the diplomatic and naval representa- 
tives of the United States. In short, he had won almost 
unbounded confidence, and now when his voice was for 
war he carried the country with him as no other man could 
have done. Yet a large body of sober-minded people 
throughout the country, who had been Mr Cleveland’s 
firm supporters and his chief reliance in all previous 
emergencies, were now detached from him, more in 
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sorrow than in anger. In the money market the Venezuela 
message came as ‘‘a bolt from the blue.” A panic of 
great severity ensued, a run on the Treasury began, and 
the president was compelled to make a fresh kjaig in time 
of peace, of §100,000,000. On 12th November 189G an 
agreement w^as made for arbitration of the Venezuelan 
controversy, in w'hich the contention of Great Britain was 
safeguarded by a clause that adverse holding during a 
period ofi fifty years should make a good title. It has 
been said that Mr Cleveland was vindicated by the rebult 
but this view overlooks two facts of importance, viz., that 
war was avoided only by the calmness of the British 
ministry and the British public ; and that Mr Cleveland 
gave the greatest spur and impetus to the war spirit 
among his countrymen that the present generation has 
known. On 8th January 1897 hir Cleveland transmitted 
to the Senate a treaty for the arbitration of all future 
differences between the United States and Great Britain, 
earnestly recommending its approval. The Senate did 
not ratify this treaty, but its aims have been partially 
accomplished on a larger scale by the agreements of the 
Hague Conference. 

During his second term Mr Cleveland added 44,004 
places in the civil service to the classified list, bringing 
them within the rules of the merit system. This was a 
greater number than all that had been placed in the list 
before, and brought the whole number up to 86,932. 

Mr Cleveland’s second term expired 4th March 1897, 
and he then retired into private life in the university 
town of Princeton, New Jersey. (h. wh*.) 

Cl©V©Ss in German Kleve^ a town and watering-place 
of Prussia, in the Ehine province, between the Ehine and 
the frontier of Holland, 40 miles by rail north-north-ivest 
from Crefeld. It has a monument to the legendary Knights 
of the Swan (1882); a collection of antiquities, preserved 
in the town hall ; and an agricultural school : also, manu- 
factures of cheese, tobacco, agricultural implements, Ac. 
Population (1885), 10,170; (1895), 10,986; (1900), 14,678. 

Clichy, or Clichy la Garenne, a towm of Prance, 
department of Seine, in the arrondissement of St Denis, 
and immediately north of the outer circle of Paris, of 
which it is a suburb. Its manufactures include oil and 
starch. It was a residence of the Merovingian kings, and 
was then known as Clipindcum, Population (1881), 
24,223; (1891), 30,561; (1901), 39,521. 

Clifford, William Kiogdon (1845-1879), 
English mathematician and philosopher, was horn 4th May 
1845 at Exeter, where his father was a prominent citizen. 
He was educated at a private school in his native town, at 
King’s College, London, and at Trinity College, Cambridge, 
where he was elected fellow in 1868, after being second 
wrangler in 1867 and second Smith’s prizeman. In 1871 
he was appointed professor of mathematics at University 
College, London, and in 1874 became fellow of the Eoyal 
Society. In 1875 he married Lucy, daughter of John 
Lane of Barbados, a lady w^ho has since won distinction 
as a novelist. In 1876 Clifford, a man of high-strung and 
athletic, but not robust, physique, began to fall into ill- 
health, and after two voyages to the South died during the 
third of pulmonary consumption at Madeira, 3rd March 
1879. His works, published wholly or in part since his 
death, are Elements of Dynamic (1879—87), Seeing and 
Thinking^ popular science lectures (1879), Lectures and 
Essays^ with an introduction by Sir P. Pollock (1879), 
Mathematical Eapers, with an introduction by Henry J . S. 
Smith (1882), and The Common Sense of the Exact Sciences^ 
completed by Professor Karl Pearson (1885). Owing to 
his early death, Clifford’s abilities and achievements cannot 
be fairly judged without reference to the opinion formed of 
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him hr his contemporaries. He impressed every one as a 
man of extraordinary acuteness and originality ; and these 
solid gifts were set off to the highest advantage by 
quickness of thought and speech^ a lucid style, wit 
and poetic fancy, and a social warmth which made him 
delightful as a friend and companion. His powers as 
a mathematician were of the highest order. It harmonizes 
with the concrete visuahzing turn of his mind that, to 
quote Professor Henry Smith, “Chffbrd was above aU and 
before all a geometerP In this he was an innovator 
against the excessively analytic tendency of Cambridge 
mathematicians. Among his best papers are those “ On 
the Theory of Distances ” and “ On the Classification of 
Loci.^' In his theory of graphs, or geometrical representa- 
tions of algebraic formnim, there are valuable suggestions 
which have been worked out by others. He was much in- 
terested too in those curious investigations into imaginary 
kinds of space by Gauss, Pdemann, and Lobatschewsky, 
which suggest thoughts upon the ultimate nature and 
source of* mathematical truth. As a philosopher Clifford’s 
name is chiefly associated with two phrases of his coining, 
mind-stuff” and the tribal self.” The former symbolizes 
Ms metaphysical conception, which was suggested to him 
by his reading of Spinoza. “Briefly put,” says Sir P. 
Pollock, “ the conception is that mind is the one ultimate 
reality ; not mind as we know it in the complex forms of 
conscious feeling and thought, but the simpler elements 
out of which thought and feehng are built up. The hypo- 
thetical ultimate element of mind, or atom of mind-stuff, 
precisely corresponds to the hypothetical atom of matter, 
being the ultimate fact of which the material atom is the 
phenomenon. Matter and the sensible universe are the 
relations between particular organisms, that is, mind 
organized into consciousness, and the rest of the world. 
TMs leads to results which would in a loose and popular 
sense be called materialist. But the theory must, as a 
metaphysical theory, be reckoned on the idealist side. To 
speak technically, it is an idealist monism.” The other 
phrase, “^tribal self,” gives the key to Clifford’s ethical 
view, which explains conscience and the moral law by the 
development m each individual of a “self,” which pre- 
scribes the conduct conducive to the welfare of the “ tribe.” 
Much of Clifford’s contemporary prominence was due to 
Ms attitude towards religion. Animated by an intense 
love of truth and devotion to public duty, he waged war 
on such ecclesiastical systems as seemed to Mm to favour 
obscurantism, and to put the claims of sect above those 
of human society. The alarm was greater, as theology was 
still unreconciled with the Darwinian theory ; and Clifford 
was regarded as a dangerous champion of the anti-spiritual 
tendencies then imputed to modem science, (h. st.) 


Clifton. See Bkistol. 

. 0111110111 capital of Clinton county, Iowa, U.S.A 
situated in 41“ 51' N. lat. and 90“ 11' W. long., on th 
•west bank:_ of the Mississippi river, at an altitude of 58* 
^t. It is entered by four great railway systems, tb 
Burlington, Cedar Kapids, and Nortbern, tbe Cbicacc 
Burlington, and Quincy, tbe Chicago and Nortb-Westen 
and the Chicago, Milwaukee, and St Paul Hallways, and i 
IS in the mam a commercial city. Tbe Mississippi is her 
crossed by a fine iron bridge, some 4000 feet in lengtl 
Clinton 13 the site of Wartburg College, a Lutheran inst 
tutiom Population (1880), 9052; (1890), 13,619. B 
tbe addition of tbe city of Lyons in 1895 tbe populatio: 
was increased to 23,377, and in 1900 it was 22,69a 

of Henry county, Missouri, IJ.S.A 
situated in 38“ 23' H. lat. and 93“ 46' W. long., in th 
western part of the state, at an altitude of 800 feet ] 
im three railways, tbe Missouri, Kansas, and Texas, th 


Kansas City, Fort Scott, and Memphis, and the Kansas 
City, Osceola, and Southern. Population (1880), 2868 ; 
(1890), 4737 ; (1900), 5061. 

Ciioton^ a town of Worcester county, Massachusetts, 
IJ.S.A., situated near the centre of the state, on branches of 
the Boston and Maine, and the Hew York, Hew Haven, and 
Hartford Bailways, at an altitude of 308 feet. It is small 
in area, containing but 7 square miles of hilly surface. The 
village of Clinton is on Hashua river, and has extensive 
manufactures of cotton and woollen goods, wire-cloth, and 
iron and steel. Population (1880), 8029; (1900), 13,667. 

Ciith©ro ©5 a municipal borough and market town 
in the Clitheroe parliamentary division (since 1885) of 
Lancashire, England, on the Kibble, 20 miles south-west of 
Burnley by rail and 12 miles by road. A public hall has 
been erected, and in 1895 Clitheroe Castle, formerly extra- 
parochial, became part of Clitheroe borough. Area, 2381 
acres; population (1881), 10,177 ; (1901), 11,414. 

Cion in cl, an inland town, in the imovince of 
Munster, Ireland, on the river Suir, 104 miles south-west 
of Dublin, on the Waterford, Limerick, and Western Kail- 
way. It ceased to be a parliamentary borough in 1885, 
and in 1898 the portion situated in Waterford was added 
to Tipperary. By the Local Government Act, 1898, the 
borough retains its mayor and corporation, which, how- 
ever, has now practically the status of an urban district 
council. It is an agricultural centre, and there are 
frequent fairs. Population (1881), 9325; (1891), 8480; 
(1901), 10,163. The area of the borough was recently 
extended and now comprises 1301 acres. 

Closure. See Parliament. 

Cloveliy, a fishing village of Devonshire, England, 
which climbs up the sides of a rocky cleft of the steej) 
(400 feet) south coast of Barnstaple Bay, 11 miles west 
from Bideford. Its quaintness and the charm of its sur- 
roundings make it a favourite excursion from Ilfracombe. 
Dickens describes tbe place in A Message from the Sea. 
Population (1901), 621. • 

Clyde, The, a river and firth of Scotland. The river 
rises as the Daer water in the parish of Crawford, Lanark- 
shire, 1600 feet above sea-level. Its length from that point 
to Dumbarton, where the firth may be taken to begin, is 
106 miles, and the drainage area is estimated at 1481 square 
miles. At Lanark (61 miles) it is broken by four falls, 
which occur within a distance of 3f miles, the river de- 
scending in that space 230 feet, or about 61 feet in the 
mile. Thence to the sea the fall is about 4 feet and a | inch 
in the mile. The firth measures about 64 miles" from 
Dumbarton to Ailsa Craig, an island lying between Girvan 
on the Ayrshire coast and the Mull of Kintyre in Argyll- 
shire, and its breadth varies from a mile at Dumbarton to 
37 miles on a line drawn through Ailsa Craig. In depth 
it varies from a minimum of 22 feet (in the navigable 
channel) at Dumbarton to 99 fathoms between Ardlamont 
and Kintyre. The tide ascends above Glasgow, to which 
its rise is to be limited by the construction of a weir 
replacing an older one which was destroyed in 1884! 
Head ports are Glasgow, Port- Glasgow, Greenock, 
Ardrossan, Irvine, Troon, Ayr, and Campbeltown. 

Clydebarak, a police burgh of Dumbartonshire, 
Scotland, on the right hank of the Clyde, 6| miles from 
Glasgow by road. There are eight stations. Shipbuilding 
works were planted in 1875 in a purely rural district, and 
were followed by a large sewing-machine factory. In 1886 
the villages of Dalmuir and Yoker and Kilbowie were 
formed into a burgh, and the municipality is one of the 
most enterprising in Scotland. The works and factory each 
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employ about 7000 hands. There are various other works, 
including the building and repairing yards of the Clyde 
Isavigation Trust. Municipal buildings, including baths, 
are being erected at a cost of =£10,000. Population 
(1891), 9998; (1901), 18,654. 

a state of Mexico, bounded on the N. 
by the United States, on the E. by the state of Nuevo 
Leon, on the S. by those of San Luis Potosi and Zacatecas, 
on the W. and S.W. by Durango, and on the N.W. and 
W. by Sonora, has an area of 62,376 square miles. In 
1879 the population was 130,026, and in 1895 it was 
241,026. The flora comprises over sixty varieties of 
trees of the cold and temperate zones, and fifty belonging 
to the hot lands. Agriculture is the principal industry, 
cotton, maize, wheat, beans, sugar-cane, linseed, and about 
thirty species of leguminous plants being the chief pro- 
ducts. Cattle-raising is also extensively followed. The 
mines are being rapidly developed, especially in the Sierra 
Mojada, Sierra del Carmen, and in the valley of Santa 
Bosa. The state, which is divided into five districts and 
thirty-three municipalities, is one of the most prosperous 
commercial regions of the Republic, due principally ‘to 
its excellent railway system. The capital, Saltillo (popu- 
lation, 26,801), is 615 miles from Mexico City by rail. It 
has good public buildings, a State college, public library, 
ifec., and is noted for its manufacture of shawls (sarapes), 
cotton cloth, knit goods, and dour. Amongst other towns 
are Parras (8326), Monclova, Ciudad Porfirio Diaz, Yiesca, 
Matamoros. 

CoSila — During the period that has elapsed since the 
publication of the article contained in the ninth edition 
of this Encyclopaedia, the development in the methods of 
winning and working coal has been very considerable, 
especially in the direction of increasing the output from 
individual centres of production concurrently vdth a 
general diminution in the length of the working day. 
This has been attended, at any rate in the older coal-fields, 
with a rapid increase in the depth of workings and greatly 
increased cost and difficulty in opening new mines, with 
the result that the comparatively rough methods and 
appliances of earlier times have given way to more 
■economical methods of working underground, and 
machinery of more refined construction. The main 
winding engines, especially, are now constructed upon the 
most improved types, in order to save fuel in working. 
iSimilar improvements have been introduced in the 
methods of underground haulage, and horses on under- 
ground lines have been largely replaced by mechanical 
traction, the substitution of electric for steam driven 
motors, and the use of electric locomotives being specially 
noticeable. In the main operation of getting or removing 
the coal, machine-cutting has to some extent taken the place 
'of hand labour, although the progress in this direction has 
been more marked in America than in Europe, and even 
there the proportion of the output obtained with the use of 
■such mechanical aids is only small when compared with that 
due to hand labour. This, however, is rapidly changing, 
■owing to the increased flexibility in working of electric 
motors, which "will in the near future probably take the 
first place in this as in other branches of coalmining. To 
enter, however, into the details of these and other changes 
would involve discussion of mechanical and other technical 
matters beyond the scope of the present work, which is to 
be regarded as supplementary to the article in the ninth 
edition, the additional matter being noticed somewhat 
in the same order as that previously adopted. 

During the past few years the question of the origin 
and mode of formation of coal has received considerable 
attention from geologists, but it cannot be said that any 


authoritative new^ solution of the problem has been 
propounded. Speaking generally, the tendency is towards 
a modification of the ^aew' of which Logan, De 
la Beche, Dawson, and NewUerry may be taken composi« 
as the principal exponents, that coal seams are ^ion of 
essentially the remains of forests upon the sites 
of their original growth, a detrital origin being supposed 
for a part, if not the whole, of the carbonaceous material, 
which may have been derived from adjacent higher- 
lying land by the action of river currents. This view, 
known as the delta hypothesis, has found considerable 
favour in France, especially from study of the coal-field of 
Saint fitienne, where the seams vary very irregularly 
in thickness and character, in a way wfiich seems to be 
incomiDatible with the hypothesis of a tranquil accumu- 
lation in situ. As regards the changes involved in 
the actual transformation of plant structures into lignite 
and coal, one of the most important series of researches is 
due to M. B. Renault (Bulletin de la Socie'te' de V Industrie 
Ilinerale, 3 Ser., vol. xiii. p. 865), who, starting from the 
study of peat, finds that the chief agents in the trans- 
formation of cellulose into peaty substances are sapro- 
phytic fungi and bacterial ferments. As the former are 
only active in the presence of air, wffiile the latter are 
anaerobic, the greater or less activity of either agent is 
conditioned by variation in the water-level of the bog. 
The destructive agency of bacteria seems to be limited by 
the production of ulmic acid of the composition, carbon 
65*31, hydrogen 3 ‘85 per cent., which is a powerful 
antiseptic. By the progressive elimination of oxygen and 
hydrogen, partly as water and partly as carbon dioxide and 
marsh gas, the ratio of carbon to oxygen and hydrogen in 
the residual product increases in the following manner : — 



0:H. 

0:0. 

Cellulose . . . . 

. 7-2 

0-9 

Peat 

. 9*8 

1*8 

Lignite, imperfect . 

. 12*2 

2*4 

,, perfect 

. 12*6 

3*6 


The constituents of lignite are generally similar to those of 
peat, with the addition of some animal (infusorial) remains, 
the degraded vegetable tissues forming a paste originally 
plastic, which has converted the more resisting parts of 
the plants into a compact mass. From the figures given 
above it will be seen that oxygen is less rapidly eliminated 
than hydrogen, the change to lignite being similar to that 
obtaining in the case of peat, hut further advanced. 

Bituminous shale and Boghead or Torbane Hill 
coal are considered by Renault to be mainly alteration- 
products of masses of gelatinous fresh-water algse, which 
by an almost complete elimination of oxygen have been 
transformed into substances approximating to the formulae 
C 2 H 3 and C 3 H 5 , where C : H = 7*98 and C : O -f N == 46*3. 
In cannel coals the prevailing vegetable constituents are 
spores of cryptogamic plants, algae being rare and in 
many cases absent. The detection of bacilli in coal is a 
difficult matter, owing to its opacity; but by making 
very thin sections and employing high magnification, 
1000 to 1200 diameters, Renault has been enabled to 
detect numerous forms in the woody parts included 
in coal. One of these, named Micrococcus carho, in 
many respects resembles the living Cladothryx found 
in the wood of trees buried in peat-bogs in process of 
formation. Clearer evidence has been obtained from wood 
partially mineralized by silica or carbonate of lime included 
in the coal. 

The transformation of woody fibre into coal is attended 
with considerable contraction, which may be from to 
of the original volume, but this is unequally distributed ; 
it is mainly in the direction of the thickness, so that 
minute objects seen on the flat may keep nearly their 
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original dinieii>ioiis. The evidence for this is to be seen 
in tile large iiuiiiber of microi^hotographs in the memoir 
jiist referred to, which represents the result of twenty-one 
years" work Approximately the change of wood into 
coal, and the proportion of the valuable product eliminated, 
may be represented as follows : — 

4 (C,H,, 03 ) = C,H,0 -r- TCH^ -h SCO, -f 3HoO. 

Celluiose. Coal. ^lethane. CaxLou "Water, 

dioxide. 

The solid product corresponds to an average 

bituminous coal of the comxjosition, carbon 83 T, hydrogen 
4’G, oxygen 12 ’3 per cent., and represents about 20 p^f 
cent, of the original weight of cellulose and 45 per cent, 
of its heating power. Another aid to the study of the 
structiii’e of coal has been found by H. M. Couriot 
{An?iaits de la Societe Geologique de Belgique^ vol. xxiii. 
p. 105 ) in Huntgen photography, the carbonaceous or 
combustible portion being readily permeable by X-rays, 
while the mineral matter is comparatively opacjue. In 
this way photographs showing the arrangement of the ash 
in parallel thin bands may be obtained from a piece of 
coal about an inch thick when exposed perpendicularly to 
the jlanes of bedding; included masses of iron pyrites 
apxjear as dark spots. The suggestion has also been made 
to use this agent as a means of determining the proportion 
of incombustible matter in coal, the sample being ground 
to powder and enclosed in a wooden box of a long, tapered 
wedge form, with a fluorescent screen along one side, which 
becomes sensitive to the rays passing through a greater or 
less thickness of the coal wedge in proportion to its 
freedom from mineral matter. According to Kotte [Stahl 
u. Eisen, vol. xx. p. 392), however, this method is 
unreliable for quantitative purposes, since for equal 
contents of ash the permeability varies with the nature of 
the mineral matter, a small proportion of iron being more 
etiective in increasing the opacity than much larger 
amounts of the ordinary ash constituents, silica, alumina, 
tfec. Thus for equal total amounts of ash, that containing 
the least amount of iron, 0‘07 per cent, gave the clearest 
photograph, and that with 5 '4 per cent, the worst. 

The existence of coal-fields below the secondary strata 
in the south-east of England, along the line joining the 
Develop^- Wales and Westphalian basins, as 

meat of inferred by the late Mr Godwin Austen, has of 
coa/- late years been verified by the discovery of 
^ carboniferous strata with workable coal seams 

below the chalk and other secondary formations in the 
vicinity of Dover, where in 1890 a borehole reached coal 
•at a depth of 1180 feet from the surface, and in a further 
depth of 1042 feet several seams were subsequently proved 
of various thicknesses up to 4 feet. In another boring 
at Kopersole, between Dover and Canterbury, 1774 feet 
deep, the last 197 feet are in carboniferous strata with two 
coal seams. In the Dover sinking a bed of oolitic brown 
iron ore, resembling that of Cleveland and Luxemburg, has 
been discovered at a depth of 600 feet. Most extensive 
developments have also been made on the eastern side of 
the great Midland coal-field, and numerous pits have 
been sunk thimigh the magnesian limestone and other 
overl}ing strata along the whole length of the basin, from 
Yorkshire to Nottinghamshire. At South Carr, near Gains- 
borough, in Lincolnshire, the regular succession of the 
seams in the coal-field has been proved under 1700 feet of 
New Eed Sandstone rocks down to the Barnsley hard coal 
at 3186 feet, the greatest depth at which coal has as 
yet been proved in the United Kingdom. It has been 
suggested that the coal brought up by the trawlers on the 
fishing bank known as the Coal Pit in the North Sea, 
65 ^ miles east of the mouth of the Humber, may be 
derived from the eastern outcrop of the seams in this 


basin, which, if this he the case, would be the largest 
coal-field in Europe. 

In the Ehenish Westphalian coal basin, the most 
important one in Continental Europe, great activity pre- 
vails both in exploration and opening of new mines. This 
is in many respects similar in structure to that 'of South 
Wales, a large number of seams, none very thick, being 
distributed through a great thickness of strata. These are 
folded transversely into three principal troughs whose axes 
have a general north-westerly strike, but with the 
important difference that the carboniferous strata are 
exposed for only a short distance along the southern 
margin, the greater part being covered by secondary and 
tertiary rocks, which increase in thickness rapidly to the 
north. The newer sinkings have therefore to pass 
through constantly increasing depths of water-hearing 
measures, with the result that special methods of over- 
coming such difficulties have been brought to a high 
degree of perfection in this region. According to Schultz 
(Mittheilungen uber den Niederrheinisch -Westfdlisclien 
SteinJcohlen-BerghaUj 1901, 28) the proved area in 

1900 w^as 1157 square miles, estimated to contain in 
workable seams ; — 

Tons. 

Down to 700 metres (2300 feet) . . . 11,000,000,000 

700 to 1000 metres (3280 feet) . . . 18,300,000,000 

1000 to 1500 metres (4920 feet) . . . 25,000,000,000 


Total within maximum working depth 
At greater depths 


54.300.000. 000 

75.000. 000.000 


The development of the coal-fields of the newer mining 
regions can he best appreciated by the statistical table 
compiled by hir B. H. Brough in the Journal of the Iron 
and Steel Institute : — 


Europe — 

United Kingdom . 
Germany, coal 
,, lignite . 

Erance 
Belgium 
Austria, coal 
,, lignite . 
Hungary, coal 
, , lignite . 

Spain . 

Eussia . 

Holland 
Bosnia, lignite 
Emnania, , , 

Servia, ,, 

Italy, 

Sweden, ,, 

Asia — 

India . 

Japan . 

Borneo 
Africa — 

Transvaal . 
Hatal . 

Cape Colony 
America— 

United States 
Canada 
Mexico 
Peru . 
Australasia — 

Hew South "Wales 
Queensland . 
Victoria 

Western Australia 
Tasmania . 

Hew Zealand 


Tons. 

1900 225,170,360 

,, 109,271,726 

,, 40,279,332 

,, 33,270,385 

1899 22,072,068 

„ 11,455,139 

,, 21,751,794 

„ 1,238,855 

,, 4,292,584 

1900 2,680,193 

„ 13,104,000 

1899 212,973 

„ 303,425 

„ 78,000 

1896 11,726 

1899 388,534 

,, 239,344 

,, 4,937,000 

1898 6,598,033 

1899 35,675 

1898 1,938,424 

1899 324,161 

„ 209,000 

1900 238,877,182 

1899 4,142,242 

,, 113,191 

1898 10,000 

1900 5,507,497 

1899 494,000 

„ 262,380 

„ 54,000 

,, 42,000 

„ 975,234 


In putting down new pits, while the methods formerly 
described are generally followed, much has been 
done towards accelerating the rate of work, 

In hard ground for instance, boring machines, 
supported on radial arms attached to a central pillar, are 
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substituted for hand labour. Twelve or more holes are 
bored and charged, and after the removal of the machines 
and their support to a safe height, are fired either 
simultaneously or in groups, the boring frame being 
replaced after the removal of the broken stuff. Much 
time can also be saved when sinking and walling are 
carried on simultaneously by the method used in several 
deep sinkings in South Wales by Professor W. Galloway, 
where the bricklayers work upon a suspended platform 
with hinged haps which completely fill the hollow of the 
shaft when in use, but can be rapidly shifted by the 
engine at the surface as the top of the wall rises. One or 
more central holes are provided with wire-rope guides, to 
allow of the passage of the bucket bringing up the debris 
broken by the sinkers. In sinking through soft or water- 
bearing strata within moderate depths, excavation by hand 
is practised, the ground being secured with segmented 
cast-iron tubbing and puinjDS or water tubs used to 
keep the bottom dry when the inflow does not exceed 6 
or 8 tons of water per minute. Beyond this, the water- 
cost becomes so great that the Kind and Chaudron system 
of boring, which has of late years been considerably im- 
proved in detail, particularly by the addition of methods 
for continuously removing the boring detritus, is usually 
to be preferred. With increase in depth, however, the 
thickness and weight of the cast-iron tubbing in a large 
shaft become almost unmanageable ; in one instance, at a 
depth of 1215 feet, the bottom rings in a shaft 14|- feet in 
diameter are about 4 inches thick, which is about the 
limit for sound castings. It has therefore been proposed, 
for greater depths, to put four columns of tubbings of 
smaller diameters, 8 J and 5^ feet, in the shaft, and fill up 
the remainder of the boring with concrete, so that with 
thinner and lighter castings a greater depth may be 
reached. This, however, has not as yet been tried. Another 
extremely useful method of sinking through water-bearing 
ground, introduced by Messrs A. dc H. T. Poetsch in 
1883, and originally applied to shafts passing through 
quicksands above brown coal seams, has of late years 
been applied with advantage in opening new pits through 
the secondary and tertiary strata above the Coal Measures 
in the north of France and Belgium, some of the most 
successful examples being those at Lens, Anzin and Yicq, 
in the north of France basin. In this system the soft 
ground or fissured water-bearing rock is rendered temporarily 
solid by freezing the contained water within a surface a few 
feet larger in diameter than the size of the finished shaft, 
so that the ground may be broken either by hand tools or 
blasting in the same manner as hard rock. The miners are 
protected by the frozen wall, which may be 4 or 5 feet 
thick. The freezing is effected by circulating brine (calcium 
chloride solution) cooled to 5° F. through a series of 
vertical pipes closed at the bottom, contained in boreholes 
arranged at equal distances apart around the space to be 
frozen, and carried down to a short distance below the 
bottom of the ground to be secured. The chilled hrine 
enters through a central tube of small diameter, passes to 
the bottom of the outer one and rises through the latter 
to the surface, each system of tubes being connected 
above by a ring main with the circulating pumps. The 
brine is cooled in a tank filled with spiral pipes, in which 
anhydrous ammonia, previously hquefied by compression, is 
vaporized in vacuo at the atmospheric temperature by 
the sensible heat of the return-current of brine, whose 
temperature has been slightly raised in its passage through 
the circulating tubes. When hard ground is reached, a 
seat is formed for the castdron tubbing, which is built up 
in the usual way and concreted at the back, a small 
quantity of caustic soda being sometimes used in 
mixing the concrete, to prevent freezing. In a recent 
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application of this method at \ icq, near Anzin, two shafts 
of 12 and 16*4 feet diameter, in a covering of cretaceous 
strata, were frozen to a depth of 300 feet in fifty days, the 
actual sinking and lining operations requiring niiietv days 
more. The freezing machines were kept at Avork for 200 
days, and 2191 tons of coal were consumed in supplying 
steam for the compressors and circulating pumps. In 
some cases cement concrete has been usefully employed in 
lining shafts instead of brickAvork, a layer about 10 inches 
thick being much stronger than an equal thickness of 
brickwork. This is especially applicable to the repair of old 
shafts, and also to the lining of the excavations for under- 
ground pumping engines. Some excellent examples of 
this method were shoAAUi at Paris in 1901 by the Cockerill 
Company of Seraing. The cement used, as well as the 
ballast in the concrete, Avas produced from blast-furnace 
slags. 

With the increased activity of working characteristic of 
modern coal mining, the depth of the mines has rapidly 
increased, and at the present time the level of coaU 
4000 feet, formerly assumed as the possible limit working- 
for Avorking, has been nearly attained. The at great 
folloAving list gives the depths reached in the 
deepest collieries in Europe in 1900, from which it will be 
seen that the larger number, as w'ell as the deepest, are in 
Belgium : — 

Metres. Feet. 

Saint Henriette, Cie des Produits, Flenu, Belgium 1150 3773 

Yiviers Gilly . . . . . ,, 1143 3750 

Marcinelle, Ko. 11, Charleroi . . ,, 1075 3527 

Marchienne, Ko. 2 ,, . . ,, 1065 3494 

Agrappe, Moiis . . . . . ,, 1060 3478 

Pendleton dip Avorkings . . . Lancashire 1059 3474 

Sacre Madame, Charleroi . . . Belgium 1055 3461 

Ashton Moss dip Avorldngs . . . Lancashire 1024 3360 

Eonchamp, Ko. 11 x»it .... France 1015 3330 

ATernoy, Anderlues .... Belgium 1006 3301 

Astley Pit, Dnkinlield, dip Avorkings . Cheshire 960 3150 

Saint Andr4, Poirier, Charleroi . . Belgium 950 3117 

The greatest depth attained in the Westphalian coal at the 
present time is at East Recklinghausen, Avhere there are 
two shafts 841 metres (2759 feet) deejo. 

The subject of the limiting dejith of working has been 
very fully studied in Belgium by Professor Stassart of 
Mons (“ Les Conditions d’exploitation a grande pro- 
fondeur en Belgique,” ^Bulletin de la SocidU de V Industrie 
Mindrale^ 3 Ser., vol. xiv.), who finds that no special 
difficulty has been met with in workings above 1100 
metres deep from increased temperature or atmospheric 
pressure. The extreme temjjeratures in the Avorking 
faces at 1150 metres were 79 degrees and 86 degrees F., 
and the maximum in the end of a drift, 100 degrees; and 
these were quite bearable on account of the energetic 
ventilation maintained, and the dryness of the air. The 
yield per man on the working faces was 4-5 tons, and for 
the whole of the working force underground, 0*846 tons, 
which is not less than that realized in shallower mines. 
From the experience of such workings it is considered 
that 1500 metres would he a possible workable depth, the 
rock temperature being 132 degrees, and those of the 
intake and return galleries, 92 degrees and 108 degrees 
respectively. Under such conditions work would he 
practically impossible except with very energetic ventila- 
tion and dry air. It would be scarcely possible to 
circulate more than 120,000 to 130,000 cubic feet per 
minute under such conditions, and the number of working 
places would thus he restricted, and consequently the out- 
put reduced to about 500 tons per shift of ten hours, 
which could be raised by a single engine at the surface 
without requiring any very difierent apphances from those 
in current use. 
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Except in modifications of details, no great alterations 
in tlie metkods of Avorking away coal seams are to be noted, 
the pillar-and-stall system of removal by two 
stages and the long-waU or continuous method 
' being representative of all the systems in use. In 
Europe the tendency is toward the substitution of the latter 
method wherever possible, but in America pillar-and-stall 
work in some form is most prevalent. In France and 
Germany the method of filling the s])ace left by the 
removal of the coal with waste rock, quarried under- 
ground or sent down from the surface, wFich was 
originally used in connexion with the working of thick 
inclined seams b}’ the method of horizontal slices, is now 
largely extended to long-wall workings on thin seams, and 
in AYestphalia is made compulsory where workings extend 
below surface buildings, and safety pillars of unwTonght 
coal are found to be insufficient. With careful packing 
it is estimated that the surface subsidence will not exceed 
40 per cent, of the thickness of the seam removed, and 
will usually, be considerably less. The material for 
filling may be the waste from earlier workings stored 
in the spoil banks at the surface • where there are blast 
furnaces in the neighbourhood, granulated slag mixed 
with earth affords excellent packing. In thick seams 
packing adds about od. per ton to the cost of the coal, 
but in thinner seams the advantage is on the other side. 
In America culm and waste are wmshed into the workings 
by w’ater, giving a compact mass wffien the water has drained 
aw*ay. 

In securing the roof and sides of coal workings, malleable 
iron and steel are now used to some extent instead of 
timber, although the consumption of the latter material is 
extremely large, the forest areas of Northern Europe and 
Kussia and other countries being laid under contribution, 
in addition to native w’oods, to furnish the ever-increasing 
quantities of pit wood required. As a substitute for 
timber props at the face, pieces of steel joists, with the web 
cut out for a short distance on either end, with the flanges 
turned back to give a square-bearing surface, have been 
introduced by Mr Firth. In large levels only the cap 
pieces for the roof are made of steel joists, but in smaller 
ones complete arches made of pieces of rails fish-jointed at 
the crown are used. For shaft linings steel rings of H 
or channel section supported by intermediate struts are 
also used, and cross-bearers or buntons of steel joists and 
rail guides are now generally substituted for wood. 

The substitution of machinery for hand labour has been 
comparatively slow as compared with the changes in other 
directions, and is by no means general in Europe, 
although in America the progress has been con- 
macbines. slderable, especially since the systematic intro- 
duction of electric power underground. Of the 
earlier t3rpea, those with a swinging pick, imitating the 
action of a miner in undercutting, represented by the 
machines of Firth & Donisthorpe and Jones & Levick, 
have been suprseded by those of the circular or chain sa\v 
types, to which have been added others with percussive 
and rotatory drill cutters. In the North of England and 
j\ridland districts the circular-saw type, cutting in a 
horizontal plane at or near the ^ound-level, is largely 
used, one of the best knowui being the Diamond coal- 
cutter of Mr W. Garforth, which is similar in construction 
to Winstanly & Barker’s machine (vol. vi. Fig. 14 
p. 68), but cuts to a deph of or 6 feet. The Baird 
type of chain-saw machine, working round a fixed over- 
hanging frame, is still used in Scotland, and a modified 
form adapted for electric driving has been lately proposed 
by Mr E. E. Scott {Ptoc, Inst, Civ. Png. vol. cxliv. p . 247). 
In the United States percussive and chain-saw machines 
are used almost exclusively. The former of these are 


represented by the Harrison, Sullivan, & Ingersoll-Sergeant 
machines, wffiich are essentially large rock-drills without 
turning gear for the cutting tool, and mounted upon a 
pair of wheels placed so as to allow the tool to work on a 
forward slope. When in use the machine is placed upon 
a wooden platform inclining tow^ards the face, upon which 
the miner lies and controls the direction of the blow by a 
pair of bandies at the back of tbe machine, wiiicb is kept 
stationary by wedging the wheels against a stop on the 
platform. These machines, which are driven by com- 
jnnssed air, are very bandy in use, as the height and 
direction of the cut may be readily varied ; but tlie w^ork is 
rather severe to the driver on account of the recoil shock 
of tbe piston, and an assistant is necessary to clear out the 
small coal from the cut, which limits the rate of cutting to 
about 125 square feet per hour. The chain machines repre- 
sented by the Jeffrey, Link-Belt, and Morgan-Gardner 
coal-cutters are similar in principle to the Baird machine, 
the cutting agent being a fiat link chain carrying a double 
set of chisel points, which are drawn across tbe coal face at 
the rate of about 5 feet per second ; but, unlike the older 
machines, in which the cutting is done in a fixed plane, the 
chain with its motor is made movable, and is fed forward by 
a rack-and-pinion motion as tire cutting advances, so that 
the cut is limited in breadth (3-J- to 4 feet), wdiilo its 
depth may be varied up to the maximum travel (8 feet) of 
the cutting frame. The carrying frame, wdiile tlie woi'k iw 
going on, is fixed in position by jack-screw^s bearing against 
the roof of the seam, which, when the cut is completed, arc 
withdrawn, and the machine shifted laterally through a 
distance equal to the breadth of tlie cut and fixed in 
position again. The whole operation requires from 8 
to 10 minutes, giving a cutting sj^eed of 120 to 150 
square feet per hour. These machines weigh, from 20 
to 22 cwt., and are mostly driven by electric motors of 
25 up to 35 H.P. as a maximum. By reason of their 
intermittent action they are only suited for use in driving 
galleries or in pillar-and-stall workings. The saving 
effected by the substitution of machines for hand coal- 
cutting in English Midland collieries varies from about 
9’75d. to 2 Id. per ton, about tw^o-thirds of this being due 
to the smaller fall of slack as compared with that 
produced in hand driving. In America the saving is less 
apparent, owing to the increased wages demanded by the 
drivers and assistants, and the principal advantage is in 
the increased rate of production, which is from G to 
7 tons daily per man underground, instead of 3 to 4 
tons with hand work. In 1898, 25 '3 per cent, of the 
output of Pennsylvania (15 out of 59 million tons) was 
obtained by machine cutting, which was exclusively 
confined to the bituminous coal district; the coal in the 
anthracite districts is too hard and the seams too much 
disturbed to allow the cutting to be done except by 
hand. 

In new mines the ventilation is now generally effected 
by an exhausting fan, the old system of ventilating 
furnaces being almost obsolete. The large slow- 
going fan of the Guibal type still maintains its 
character for efficiency, although the tendency is 
towards using smaller and more rapidly-driven 
machines ; and the heavy casings and chimneys in brickwork 
are generally giving way to lighter structures in sheet-iron. 
Fans with curved instead of flat blades, and with spiral 
diffusers resembling turbines, are now largely used, that of 
M. Bateau being specially popular with Continental 
colliery engineers, on account of its high mechanical 
efficiency. The use of small auxiliary blowing ventilators 
underground, for carrying air into workings away from the 
main circuits, which was largely advocated a few years 
since, has lost its popularity, but a useful substitute has 
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been found in the induced draught produced by jets of 
compressed air or high-pressure water blowing into 
ejectors. With a jet of -o^-0-inch area, a pipe discharging 
1§ gallon of water per minute at 165 ff) pressure per 
square inch, a circulation of 850 cubic feet of air per 
minute was produced at the end of a level, or about live 
times that obtained from an equal volume of air at 60 K) 
pressure. The increased resistance, due to the large 
extension of workings from single pairs of shafts, the 
ventilating currents having often to travel several miles to 
the upcast, has led to great increase in the size and power 
of ventilating fans, and engines from 250 to 500 H.P. are 
not uncommonly used for such purj^oses. Electric driving 
from central-power stations has been found to be well 
suited for this particular use. 

The numerous forms of safety-lamps employed in fiery 
mines have received several additions in* late years, and 
old forms have been improved and modified to meet the 
requirements of safety in air-currents travelling at a high 
velocity. Prominent among the new forms is the 
Hepplewhite-Gray lamp, which has a conical glass sur- 
rounding the light, with a gauze chimney, protected by an 
outer metal cylinder ; the air supply to the flame is 
carried downwards through three tubes forming the 
standards of the cage. This, in addition to giving a good 
light overhead owing to the shajDe of the glass, is peculiarly 
sensitive to gas, and therefore valuable in testing for 
fire-damp. Other approved lamps are the Deflector 
and those of Marsaut & Mueseler when specially 
bonneted to resist extra high-speed currents. The 
illuminant now generally used in Great Britain is a 
mixture of rape oil with half its volume of petroleum, 
which is more suitable than vegetable or animal oil 
alone. In Germany Wolf’s lamp, burning benzoline or 
petroleum spirit upon an asbestos wick, is very popular, as 
giving a much better light than oil. Special care is, 
however, required in filling, so that no free liquid may be 
left in the holder ; the spirit must be entirely absorbed by 
a filling of sponge, and any superfluous quantity poured off. 
Portable electric lamps, supplied by accumulators or dry 
batteries, have been introduced into coal-mines ; but owing 
to the weight and cost, their use is as yet very restricted. 
For the use of exploring parties after explosions, where 
irrespirable gases are encountered and compressed air 
or oxygen must be carried, they are especially valuable, as 
light is obtained without any demand on the air supply. 
Eire-damp, when present in the air, lengthens the 
fiame of an ordinary safety-lamp, but the effect is not 
apparent with less than about 2^ per cent, of gas ; and for 
more delicate testing, special lamps with non-luminous 
flames are adopted. In Pieler’s lamp, which is of the 
ordinary Davy form, alcohol is burned on a silk wick, and 
a screen is provided so that the fiame can be hidden. 
When exposed in air containing ^ per cent,, a cap of IJ* 
inch is formed, which increases to 2 inches with per 
cent., and with per cent, the lamp is filled with a deep 
blue glow. Another and more useful method is that of 
Dr. E. Clowes, who uses a hydrogen flame 0*4 inch long, 
obtained by attaching a cylinder containing compressed 
hydrogen to an ordinary safety-lamp; the gas is turned 
into the oil flame, which is for the time extinguished, and 
relighted when the observation is finished. As little as 
0’2 per cent, of gas can be detected by this method. 

The danger arising from the presence of coal dust in 
the air of dry mines, with or without the addition of fire- 
damp, has, since it was first pointed out by 
* Professor W. Galloway, been made the subject 
of special inquiries in the principal European countries 
interested in coal mining ; and although certain points are 
still debatable, the fact is generally admitted as one 
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calling for special precautions. The conclusions arrived 
at by the Ptoyal Commission of 1891, which may be taken 
as generally representative of the views of British colliery 
engineers, are as follows ; — 

1. The danger of explosion vhen gas exists in very small 
quantities is greatly increased hy the presence of coal dust. 

2. A gas explosion in a iiery mine may be intensified or in- 
definitely propagated by the dust raised by the exihosioii itself. 

3. Coal dust alone, without any gas, may cause a dangerous 
explosion if ignited by a blown-out shot ; but such cases areliktiy 
to be exceptional. 

4. The inflammability of coal dust varies with ditiereiit coals, 
but none can be said to be entirely free from risk. 

5. There is no probability of a dangerous explosion being 
produced by the ignition of coal dust by a naked liglit or ordinary 
flame. 


Danger arising from coal dust is best guarded against 
by systematically sprinkling or watering the main roads 
leading from the working faces to the shaft, where the 
dust falling from the trams in transit is liable to 
accumulate. This may be done by water-carts or hose 
and jet, but preferably by finely divided water and 
compressed air distributed from a network of pipes 
carried through the workings. This is now generally 
done, and in some countries is compulsory, when the rocks 
are deficient in natural moisture. According to Behrens, 
the quantity of water required to keep dowm the dust in a 
mine raising 850 tons of coal in a single shift was 28 ’8 
tons, apart from that required by the jets and motors. 
The distributing network extended to more than 30 miles 
of pipes, varying from 3-^- inches to 1 inch in diameter. 

In all British coal-mines, when gas in dangerous 
quantities has appeared within three months, and in all 
places that are dry and dusty, blasting is pro- 
hibited, except with permitted explosives, whose 
composition and properties have been examined 
at the testing station at the Eoyal Arsenal, Woolwich. A 
list of those sanctioned is published by the Home Office. 
They are mostly distinguished by special trade names, and 
are mainly of two classes — those containing ammonium 
nitrate and nitro-benzole or nitro-naphthalene, and those 
containing nitro - glycerine and nitro - cellulose, which 
are essentially weak dynamites. The safety proiDcrty 
attributed to them is due to the depression of the tem- 
perature of the flame or products of explosion to a point 
below that necessary to ignite fire-damp or coal dust 
in air from a blown-out shot, ISTew explosives that are 
found to be satisfactory when tested are added to the list 
from time to time, the composition being stated in all 


cases. 

The most noticeable feature in the arrangements for 
draining modern collieries is the general abandonment of 
surface engines, with heavy wooden or iron rods 
in the shaft, in favour of high-speed engines 
placed underground, and supplied with power either by 
steam sent down from the surface, or in a less direct 
manner by water circulating under high pressure or by 
electric transmission. Compressed air may also be used, 
but is mostly restricted to small installations, on 
account of its low mechanical efficiency. The ^ earlier 
underground steam-pumps were very wasteful machines, on 
account of the low steam pressures available and the loss 
by condensation in the steam conduit pipss, but with 
improvements in construction and the adoption of multiple 
expansion in several cylinders with high initial steam 
pressure, the fuel consumption has been reduced nearly to 
the level of that of good surface or marine engines. 
Several engines of this class of considerable size have been 
erected in the deep Westphalian pits, e.y., one of 1900 to 
2000 H.P., lifting a maximum quantity of 17 tons of 
water per minute 1300 feet high, with an expenditure of 



12:j C O 

lOi to 11 tons of steam at ISO Ib pressure per hour, the 
loss by condensation in the steam supply pipe, which 
is ratlier more than a quarter of a mile long, being only 
1 *2 civt. per hour. The engines are of the four-cylinder triple 
expansion class in twin tandem form. A still larger 
exain])le of the same Idnd, now under construction for the 
Harpeii Collieries, is intended for a maximum duty of 25 
tons of water raised 1640 feet per minute, representing 
about 3500 H.P. Probably the heaviest existing colliery 
pumping plant is that at the Miike Colliery in Japan, 
which has a capacity of 40 '3 tons per minute lifted 900 
feet. This is done by four Davy compound engines 
placed side by side at the surface, each working two lines 
of rods in the shaft, which is of the unusual size of 40 by 
12 feet- 111 the indirect system of hychaiilic transmission 
a steam-engine at the surface pumps water continuously into 
a system of pipes against a resistance of 2500 to 3000 lb 
per square inch, and the pressure so obtained drives a 
pump underground through a pipe carried clown the shaft, 
the water returning by another pipe to the surface engine 
in a continuous circuit. This system, originally used as 
a method of transmitting small power underground by 
Messrs West cfc Darlington in Cornwall, and since 
develoiied to a high degree by Mr E. Moore, Mr H. 
Davey, Messrs Ivaselowsky & Prott, and other hydraulic 
engineers, has many advantages, particularly in the small 
dimension of the engines, which require much smaller 
walled chambers in the mine than steam-engines of 
similar power ; hut great care is required to keep the 
driving water perfectly clean, to prevent W’ear on the 
valves, as on account of the high pressure employed a very 
small leakage gives rise to a large waste of power. 
Engines of this class are made in a great variety of forms, 
both reciprocating with long stroke, and rotating with 
short stroke high speed pumps. The largest class in use 
forces 7 tons per minute 2000 to 2300 feet high. Pumx> 
ing by electric transmission, although of comparatively 
recent introduction, has taken up a leading position in 
deep mining, and probably will he almost exclusively used 
at no very distant date. At first it was mainly applied to 
small special purposes, such us raising feeders of water 
from isolated workings to a main pumping engine, hut 
now large seh-contained installations, with generating 
dynamos from 800 to 1000 H.P., are in use. In the 
largest plant of this class, intended for a maximum duty of 
15 tons per minute lifted 1260 feet, three compound 
engines of 750 II.P. are provided, each driving its pump 
by a separate generator and motor by an alternating 
current of 2000 volts. Under ordinary conditions the 
winter charge in coal mining is considerable, and in old 
mines with a large extent of open workings it becomes 
very bvirdensome, the weight of water to he lifted being 
often many times that of the coal produced. In the 
Westphalian^ coal-field in 1899, 169-5 milhon tons of 
water were lifted for an output of 55 million tons of coal, 
or rather more than 3 tons to 1 ton of coal. In the older 
and partly worked-out districts the proportion rises to as 
much as 8 to 1. In South Staffordshire, where the ground 
is honeycombed with old thick coal workings, from 24 to 
28 J tons of v^ater per ton of coal raised were pumped in 
1898. 

The principal improvements in the hoisting arrange- 
ments of modem colliery plants have been in the direction 
windin<r engine power, and arrangements for load- 

from deip and discharging the cages mth the smallest 
mines, loss of time. Where deep cages, carrying from 
four to six tiers of tubs superposed, are employed 
howler’s hydraulic arrangement, using auxiliary cages 
upon hydraulic lifts at the surface aud pit bottom 
{Fncy. JSrzt. vol. vi. p. 76), is one of the best devices for 
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the latter purpose. It has been lately extended by 
Tomson to six- and eight-decked cages. In another 
arrangement by Darphin the cage is received at the surface 
by hydraulic keeps, which support it at its highest level 
and progressively low^er it to bring each deck in succession 
down to the landing place, when the loaded tubs are run 
out and replaced by empty ones without moving the main 
engine. The time occupied in landing and changing the 
load of tw^elve tubs is from 20 to 25 seconds. Many 
improvements have been made in the construction of 
winding engines of late years, in order to reduce the 
consumption of steam, by the adoption of variable expan- 
sion gear, and the substitution of compound for single 
engines. The two-cylinder compound engine has been 
used in some cases, but a preferable form is the twin 
tandem compound ado^Dted by Mr W. Gallow'ay at Llan- 
bradach in 1894, and since introduced into many of 
the deep pits in France and Germany. The steam is 
exhausted into a central condenser, wJiere a periDaiient 
vacuum is maintained, as the intermittent nature of the 
work prevents the use of a separate condenser. 

In very deep mines the moment of the load at different 
points of the lift varies considerably when a cylindrical 
drum is used, and becomes negative during the last part 
of the lift, owing to the excess w^eight of the rope on the 
descending side. In order to keep the work of the engines 
more nearly constant, various systems of counterbalancing 
by auxiliary chains, tkc., have been adopted, as previously 
described. In addition to these, Koepe’s method of wind- 
ing has of late years obtained some favour. In this system 
the drum is replaced by a disc with a grooved rim for tlic 
rope, which passes from the top of one cage over the guide 
pulley, round the disc, and back over the second guide to 
the second cage, and a tail rojie, passing round a pulley 
at the bottom of the shaft, connects the bottoms of the 
cages, so that the dead weight of cage, tubs, and roi )0 is 
completely counterbalanced at all positions of the cages, 
and the work of the engine is confined to the useful 
weight of coal raised. Motion is communicated to the 
rope by frictional contact with the drum, which is covered 
through about one-half of the circumference. This system 
w^as used for some time at Bestwood, in Nottinghamshire, 
and is still employed at Sneyd, in North Staffordshire. 
In Belgium it was tried in a pit 940 metres deep, 
but has since been replaced by flat hempen ropes, and is 
now restricted to shallower workings at 250 metres. In 
Westphalia it is applied in about thirty different pits to a 
maximum depth of 761 metres. The system of counter- 
balancing by the use of spiral drums is limited by their 
excessive size and weight when both ropes wind on the 
same drum. This has to some extent been met by Tomson^s 
modification, where a separate conical drum is used for 
each rope. They are mounted upon parallel axes, but 
turned in opposite directions, the base of one towards the 
point of the other. In this way the weight and breadth 
of the drum is notably diminished, but the engine is 
complicated by the addition of a rocking beam and 
additional coupling rod for working the second drum. 
An engine of this kind has been in use since 1896 at 
Preussen Colliery, Westphalia, and has also been adopted 
for the 1015-metre pits at Eonchamp, in France. 

As regards the form and material of winding ropes, 
while round ropes of steel wire of high tensile strength 
and tapered in thickness for great depths are generally 
preferred in England and Germany, opinion in Belgium, and 
to some extent in the north of France, favours the use of 
flat ropes made of “ aloes or Manilla hemp, really plantain 
fibre. Those in deep pits are of considerable size and 
weight, e.^., tapering from 15*6 inches to 9 inches in breadth 
and 2 inches to 1-^ inch in thickness, and weighing 14-3 
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tons per 1200 metres. Stassart {loc. cit. p. 465) considers 
that they should be used in preference to flat steel wire 
ropes down to 1500 metres. The new large engine of the 
Anzi Company, to lift a gross load of 15 tons from 750 
metres, is also fitted with flat ropes. These are 3 inches 
thick and 22^ inches broad at the drum end, weigh 
18 tons each, and coil upon a diameter increasing from 
14 to 26 '3 feet. 

The continuous change in direction experienced by the 
rope between the head-gear pulley and the drum in coiling 
on or off (the so-called “ angling of the rope) is a source of 
wear when the depth becomes considerable. This is to 
some extent diminished by placing the engine at some 
distance from the pit, up to 50 or 60 yards ; but a complete 
remedy has been proposed by Mr W. Morgan, who uses 
a winding engine upon a frame carried upon two lines of 
railway, which is shifted laterally though a distance equal 
to the thickness of the rope at each revolution of the 
drum, so that the end of the coil is always in the same 
vertical plane with the guide pulley and the cage. The first 
engine of this class has just been erected at Dolcoath tin 
mine in Cornwall, at a shaft which is to be carried down 
to 3000 feet in depth. 

In the United Kingdom the drawing of coal is generally 
confined to the day shift of eight or ten hours, with an 
output of 100 to 150 tons per hour, according to the 
depth, capacity of coal tubs, and facilities for landing and 
changing tubs. With Fowler’s hydraulic arrangement 
2000 tons are raised 600 yards in eight hours. In the 
deeper German pits, where great thicknesses of water- 
bearing strata have to be traversed, the first establishment 
expenses are so great that in order to increase output the 
shaft is sometimes provided with a complete double equip- 
ment of cages and engines. In such cases the engines 
may be placed in line on opposite sides of the pit, or at 
right angles to each other. According to Kohne, the 
output of single shafts has been raised by this method to 
3500 and 4500 tons in the double shift of sixteen hours. 
It is particularly well suited to mines where groups of 
seams at different depths are worked simultaneously. Some 
characteristic figures of the yield for British collieries in 
1898 are given below : — 

Albion Colliery, Soiith\551,000 tons in a year for one shaft 
Wales . . . . / and one engine. 

Silksworth Colliery, hrorth-\535, 000 tons in a year for shaft 580 
umberland . . . / yards deep, two engines. 

Bolsover Colliery, Derby . 598,798 tons in 279 days, shaft 365 

yards deep. 

Denaby Main Colliery, 1 629,947 tons in 281 days, maximnm 
Yorkshire . . ./ per day 2673 tons. 

Coal as raised from the pit is now generally subjected to 
some final process of classification and cleaning before being 
desp>atched to the consumer. The nature and 
Surface extent of these operations vary with the character 
of the coal, which if hard and free from shale part- 
ings may be finished by simple screening into 
large and nut sizes and smaller slack or duff, with a final 
hand-picking to remove shale and dust from the larger sizes. 
But when there is much small duff, with intermixed shale, 
more elaborate sizing and washing plant becomes necessary. 
Where hand-picking is done, the larger-sized coal, separated 
by 3-inch bar screens, is spread out on a travelling band, 
which may be 300 feet long and from 3 to 5 wide, and 
carried past a line of pickers stationed along one side, who 
take out and remove the waste as it passes by, leaving the 
clean coal on the belt. The smaller duff is separated by 
vibrating or rotating screens into a great number of sizes, 
which are cleaned by washing in continuous-current or 
pulsating jigging machines, where the lighter coal rises to 
the surface and is removed by a stream of water, while 


the heavier waste falls and is discharged at a lower level, 
or through a valve at the bottom of the machine. The 
larger or “ nut ” sizes, from inch ujj wards, are washed 
on plain sieve plates, but for finer-grained duff the sieve 
is covered with a bed of broken felspar lumps about 3 
inches thick, forming a kind of filter, through which the 
fine dirt passes to the bottom of the hutch. The cleaned 
coal is carried by a stream of water to a bucket elevator 
and delivered to the storage bunkers, or both water and 
coal may be lifted by a centrifugal pump into a large 
cylindrical tank, where the water drains away, leaving the 
coal sufficiently dry for use. Modern screening and wash- 
ing plants, especially when the small coal forms a con- 
siderable proportion of the output, are large and costly, 
requiring machinery of a capacity of 100 to 150 tons per 
hour, which absorbs 350 to 400 horse-power. In this, as 
in many other cases, electric motors supplied from a central 
station are now preferred to separate steam-engines. 

In addition to its use as fuel, there are two principal 
outlets for small coal, namely, as briquettes, or patent 
fuel, and coke, the former being adopted for^^. 
non-caking and the latter for caking coals. For 
briquettes the small coal, if previously washed, is dried to 
reduce the moisture to at most 4 per cent., and, if neces- 
sary, crushed in a disintegrator and incorporated in a pug 
miU with from 8 to 10 per cent, of gas pitch, softened by 
heating to between 70° and 90° C. to a plastic mass, which 
is then moulded into blocks and compacted by a pressure 
of J to 2 tons p)er square inch in a machine with a rotating 
die plate somewhat like that used in making semi-plastic 
clay bricks. When cold, the briquettes, usually weighing 
from 7 to 20 S) each, although smaller sizes are made 
for domestic use, become quite hard, and can be handled 
with less breakage than the original coal. Their principal 
use is as fuel for marine and locomotive boilers, the 
evaporative value being about the same or somewhat more 
than that of coal. The principal seat of the manufacture 
in Great Britain is in South Wales, where the dust and 
smalls resulting from the handling of the best steam coals 
(wffiich are very brittle) is obtainable in large quantities 
and finds no other use. Some varieties of lignite, when 
crushed and pressed at a steam heat, soften sufficiently to 
furnish compact briquettes without requiring any cementing 
material. These are now made to a very large extent from 
the tertiary lignites in the vicinity of Cologne, and are 
used mainly for house fuel on the Lower Bhine and in 
Holland. 

The principal novelty of interest in connexion with coke- 
making is the development of the so-called by-product 
ovens, where, in addition to the carbonized fuel, 
volatile products, such as tar, benzol, and am- 
monia, are recovered by condensation from the 
gases evolved in the oven before the latter are burnt to 
supply the necessary heat for the coking process. The 
first successful application of this principle was made by Mr 
Carves at Besseges, in France, and it was introduced into 
Great Britain, with some modifications in details, by the late 
Mr H. Simon, under the name of the Simon-Carves system. 
Other and subsequent developments were those of Semet- 
Solvay and Hiissener. The whole of these have a common 
feature in the narrow O -shaped oven, which is heated by a 
series of parallel horizontal flues in the side walls, while in 
the Otto-Hoffmann system, which has been most largely 
adopted, the Copp^e oven with vertical heating flues is 
used. The condensing arrangements, which are generally 
similar for all the systems, resemble those of an ordinary 
gas-works, somewhat simplified. The gas given off by the 
coal is led ' by one or two openings in the roof, ^ through 
water-sealed dip pipes, to a collecting main leading to a 
system of atmospheric condensers, pipes cooled by exposure 
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to the air, where its temperature is reduced, and the tar is 
condensed and removed. The flow of gas is maintained 
by rotating exhausters, w^hich force it forward through a 
series of scrubber towers, where the ammonia vapour is 
separated by a graduated system of washing with water 
and ammoniacal liquor. The final removal of benzol is 
effected by washing the partially purified gas with creosote 
oil. When the condensible products are removed, the gas 
is returned by a common supply pipe for distribution to 
the heating fines of the ovens. In the Otto-Hoffmann 
oven of the earlier and most generally used form, the gas 
is fired with heated air in a horizontal fine rimning along 
the bottom of the coking chamber ; this is divided into 
two parts by a partition in the middle of its length, and 
the flame rises through the vertical side passages of the 
first half of the oven to two horizontal collectors at the 
top, where the dnection being reversed, it passes downwards 
along the second half to the chimney, after giving up some 
of the surplus heat to a Siemens regenerator, in which the 
air for combustion is heated after the next reversal. The 
gas supply is introduced alternately from the front and 
hack of the oven, there being a regenerator for air- 
heating at either end. In the newer form of this oven 
the air regenerators and reversal of the flame have been 
abandoned in favour of a system of continuous heating, 
the gas distributed by pipes in a chamber below the 
bottom of the oven supplying a series of large Bunsen 
burners at equal distances apart along the bottom, whose 
flames pass continuously upward through the side flues. 
There is some difference of opinion as to the merits of the 
two forms, but the new system is generally held to give 
more uniform heating, as well as being simpler in con- 
struction. In the horizontaUy-heated ovens the flues are 
arranged as parallel superposed passages along the length 
of the wall. The gas entering the lowest one is fired, and 
passes four times backwards and forwards to the chimney 
flue. This is usually of thin brickwork, so that a portion 
of the waste heat is transmitted to the air supplied for 
combustion, which passes in the opposite direction through 
adjacent parallel flues in the brickwork of the foundation, 
forming a continuous “ recuperator,” as distinguished from 
the intermittent Siemens regenerator. 

The time of coking in retort ovens varies with the 
quality of the coal and size of the charge, which may be 
from 5 J to Y tons, about thirty-six hours being required in 
the newer kinds. The coke produced is not so dense or 
brilliant as that made in beehive ovens, hut the waste 
being less, there is a decided saving, apart from the value 
of the condensed products. In one instance the coke was 
found to he about 5 per cent, less efficient in the blast 
furnace, while the yield was increased 10 per cent. In 
the further treatment of the condensed products by dis- 
tillation the tar gives burning oil and pitch, the benzol 
is separated from the creosote oil by steam-heated stills, 
and the ammoniacal liquor, after some hme has been added 
to decompose fixed ammonium compounds, is heated to 
vaporize the ammonia, which is condensed in lead or 
copper lined tanks containing strong sulphuric acid to 
produce a crystalline powder of ammonium sulphate, which 
accumulates in the receiver and is fished out from time 
to time. The yield of by-products averages about 1 per 
cent, of sulphate of ammonium, about 3-J- per cent, of tar, 
and 0*6 to^ 0*9 per cent, of benzol of the weight of the 
coal carbonized. Besides heating the ovens and supplying 
steam for the machinery of the condensing plant and the 
coke ovens, there is usually a considerable surplus of gas, 
which may be used for lighting or driving gas-engines. 
For the latter purpose, however, it is necessary to remove 
the last traces of tar, which acts very prejudicially in 
fouling the valves when the gas is not completely purified. 
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Eefeuences. — Most of the detailed information concerning im- 
provements in the practice of coal mining and the improvement in 
plant and macliinery is contained in the piildisbcd proceedings of 
the ditterent professional societies, including the 'Transactions of the 
Institution of Mining Engineers, the South Wales Institute, ef 
Engineers, the British Society of Mining Students, and the American 
Institute of Mining Engineers. Among special works dealing with 
modern practice, Professor Galloway's lectures (pulilisliccl by the 
South Wales Institute, Cardiff, 1900), and the larger Tcxl-JJooh on 
Coal Mining, by Mr H. W. PInghes (fourth edition, London, 1901), 
are the most notable, the latter being especially valuable for the de- 
tailed classified list of original authorities gi^'en at the end of each 
chapter. Yery complete references are also given in the systematic 
abstracts published in the half-yearly volumes of the Journal of 
the Iron and Steel Institute. (ll. b.) 

Coa-ling* Stsitioris- — Maritime war in all ages 
has required that the ships of the belligerents should ha\*o 
the use of sheltered waters for repairs and for replenish- 
ment of supplies. The operations of commerce from the 
earliest days demanded natural harbours, round which, as 
in the conspicuous instance of Syracuse, large populations 
gathered. Such points, where wealth and resources of all 
kinds accumulated, became objects of attack, and great 
efforts were expended upon their capture. As maritime 
operations extended, the importance of a seaboard 
increased, and the possession of good natural harbours 
became more and more advantageous. At the same time^, 
the growing size of ships and the complexity of fitmcnls 
caused by the development of the sailing art, imposed 
new demands upon the equipment of poi’ts alike for ]jur- 
poses of construction and for repairs ; while the diircrentia- 
tion between warships and the commercial marine led to 
the establishment of naval bases and dockyards provided 
with special resources. From the days when the great 
sailors of Elizabeth carried war into distant seas, remote 
harbours began to assume naval importance. Expedition- 
ary forces required temporary bases, such a^s Guantanamo 
Bay, in Cuba, which was so utilized by Admiral Vernon in 
1741. As outlying territories began to be occupied, and 
jurisdiction to bo exercised over their ports, the harbours 
available for the free use of a belligerent w^ere gradually 
reduced in number, and it became occasionally necessary 
to take them by force. Thus, in 1782, the capture ol 
Trincomalee was an object of sufficient importance to 
justify special effort, and Suffren gained a much-ncccled 
refuge for bis ships, at the same time compelling his 
opponent to depend upon the open roadstead of Madras, 
and even to send ships to Bombay. In this case a distant 
harbour acquired strategic importance, mainly because 
sheltered waters, in the seas where Hughes and Ruffren 
strove for naval supremacy, were few and far betw^ecn. 
A sailing man-of-war usually carried from five to six 
months’ provisions and water for 100 to 120 days. 
Other needs required to be met, and during the wars of 
the French Be volution it was usual, when possible, to allow 
ships engaged in blockade to return to port every five or six 
weeks ‘‘ to refresh.” For a sailing fleet acting on the offen- 
sive, a port from which it could easily get to sea was a great 
advantage. Thus Ealeigh protested against the use of 
closely landlocked harbours. “ Certain it is,” he wrote, 
“that these ships are purposely to serve His Majesty and 
to defend the kingdom from danger, and not to to be so 
penned up from casualitie as that they should bo less 
able or serviceable in times of need.” Kelson for this reason 
made great use of Maddalena Bay, in Sardinia, and was 
not greatly impressed with the strategic value of Malta in 
spite of its fine natural harbour. The introduction of 
steam gave rise to a new naval requirement — coal — which 
soon became vital. Commerce under steam quickly settled 
down upon fixed routes, and depots of coal were estab- 
lished to meet its needs. Coaling stations thus came into 
existence by a natural process, arising from the exi- 
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gencies of trade, and began later to supply the needs of 
navies. 

For many years tliere was no inq^uiry into tlie war recquireinents 
of the British fleet as regards coal, and no attemqit to regularize 
British fortify the ports at which it was stored. Snc- 

coalins naval war had won for Great Britain many 

stations. vantage throughout the world, and in some 

cases the strategic value of ports had been proved by 
actual experience. The extreme importance of the Cape of Good 
Hope, obscured for a time after the opening of the Suez Canal, 
was fully realized in sailing days, and the naval conditions of 
those days to some extent determined the choice of islands and 
harbours for occupation. There does not, however, appear to have 
been any careful study of relative strategic values. Treaties 
were occasionally drafted by persons whose geographical know- 
ledge was at fault, and positions were, in some cases, abandoned 
which ought to have been retained, or tenaciously held when 
they might have been abandoned. It was left to the personal 
exertions of Sir Stamford Baffles to secure such a supremely 
important roadstead as that of Singapore for the empire. 
Although, therefore, the relative values of positions was not always 
recognized, Great Britain obtained as a legacy from sailing days 
a large number of harbours admirably adapted for use as coaling 
stations. Since the dawn of the era of steam, she has acquired 
Aden, Perim, Hong Kong, North Borneo, Fiji, part of New Guinea, 
Fanning Island, and many other islands in the Pacific, while 
the striking development of Australia and New Zealand has 
added to the long roll of British ports. The coaling stations, 
actual and potential, of the empire are unrivalled in number, in 
convenience of geographical distribution, and in resources. Of 
the numerous British ports abroad which contained coal stores, 
only the four so-called “fortresses” — Gibraltar, Malta, Halifax, 
and Bermuda — were at first fortified as naval stations after the 
introduction of rifled ordnance. The term fortress is a misnomer 
in every case except Gibraltar, which, being a peninsula separated 
only by a neck of neutral ground from the territory of a foreign 
Power, exists under fortress conditions. Large sums were ex- 
jiended on these places wdth little regard to principles, and the 
defences of Bermuda, which w’ere very slowly constructed, are 
monuments of misapplied ingenuity. 

In 1878 great alarm arose from sti’ained relations with Russia. 
Rumours of the presence of Russian cruisers in many waters, and 
of hostile projects, were readily believed, although the Russian navy, 
which had just shown itself unable to face that of Tiirkej^, would 
Carnarvon period have been practically powerless. "Wide- 

CommiS‘ security of coaling stations led to 

Sion " appointment of a strong royal commission, under 

the presidency of the earl of Carnarvon, which was 
instructed to inquire into and report upon the protection of 
British commerce at sea. This was the first attempt to formulate 
any principles, or to determine which of the many ports where 
coal was stored should be treated as coaling stations essential for 
the purposes of war. The terms of the reference to the commis- 
sion were ill-conceived. The basis of all defence of sea-borne 
commerce is a mobile navy. It is the movement of commerce 
upon the sea during war, not its security in port, that is essen- 
tial to the British Empire, and a navy able to protect commerce 
at sea must evidently protect ports and coaling stations. The 
first object of inquiry should, therefore, have been to lay down 
the necessary standard of naval force. The vital question of the 
navy was not referred to the royal commission, and the four for- 
tresses were also strangely excluded from its purview. It followed 
inevitably that the protection of commerce was approached at 
the wrong end, and that the labours of the commission were to a 
great extent vitiated by the elimination of the principal factor. 
A^oluminous and important evidence, which has not been made 
public, was, however, accumulated, and the final report was com- 
pleted in 1881. The commissioners recalled attention to the 
extreme importance of the Cape route to the East ; they care- 
fully examined the main maritime communications of the empire, 
and the distribution of trade upon each ; they selected certain 
harbours for defence, and they obtained from the War Office 
and endorsed projects of fortification in every case ; lastly, they 
condemned the great dispersion of troops in the West Indies, 
which had arisen in days when it was a political object to keep 
the standing army out of sight of the British people, and had 
since been maintained by pure inadvertence. Although the 
principal outcome of the careful inquiries of the commission was 
to initiate a great system of passive defence, the able reports 
were a distinct gain. Some principles were at last formulated by 
authority, and the information collected, if it had been rendered 
accessible to the public, would have exercised a beneficial influence 
upon opinion. Moreover, the commissioners, overstepping the 
bounds of their charter, delivered a wise and statesmanlike 
warning as to the position of the navy. 

Meanwhile, the impulse of the fears of 1878 caused indifferent 
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armaments to be sent to Cape Town, Singapore, and Hong Kong, 
there to be mounted after much delay iii roughly riesigL^l 
works. At the same time, the great colonies of AubtrUiasia ht'uaii 
to set about the defence of their ports with conimendaole 
earnestness. There is no machinery for giving etfect to the 
recommendations of a royal commission, and until ISST, when 
extracts were laid before the first colonial Conference, the valualle 
report was veiled in secrecy. After several years, during whicli 
Lord Carnarvon persistently endeavoured to direct attention to 
the coaling stations, the work w^as begun. In 1SS5 a fre-ii panic 
arose out of the Panjdeh difficulty, which supplied an impetus 
to the belated proceedings. Little had tlien been apcom’^li-ln'^1, 
and the works were scarcely completed before the iaru' .n of 
long breech-loading guns rendered their armaments obsolete. 

The fortification of the coahng stations for the British Empire 
is still -.r.-c-'-'dirr on a scale which, in some cases, cannot easily 
be v. i \ the principles laid down by the president 

of the Cabinet committee of defence. At the Guildhall, 
London, on 3rd December 1896, the duke of Devonshire 
stated that “The maintenance of sea supremacy has been 
assumed as the basis of the system of in.j^icilil huLiice against 
attack from over the sea. This is the determining factor 
in fixing the -whole defensive policy of the empire.” It was, 
however, he added, necessary to provide against ‘ ‘ the predatory 
raids of cruisers”; but “it is in the highest degree improbable 
that this raiding attack would be made by more than a few ships, 
nor could it be of any permanent effect unless troops were landed.” 
This is an unexceptionable statement of the requirements of 
passive defence in the case of the coaling stations of the British 
Empire. Their protection must depend primarily on the navy. 
Their immobile armaments are needed to ward off a raiding 
attack, and a few effective guns, well mounted, manned by well- 
trained men, and kept in full readiness, will amply suffice. 

If the command of the sea is lost, large esp^editionary 
forces can be brought to bear upon coa.ling stations, and 
their security will thus depend upon their mobile garrisons, 
not upon their passive defences. In any case, where coal 
is stored on shore, it cannot be destroyed by the fire of a 
ship, and it can only be appropriated by landing men. A 
small force, well armed and well handled, can effectually 
prevent a raid of this nature without any assistance from 
heavy guns. In war, the possession of secure coal stores 
in distant ports may be a great advantage, but it will 
rarely suffice for the needs of a fleet engaged in offensive 
operations, and requiring to be accompanied or met at 
prearranged rendezvous by colliers from which coal can be 
transferred in any sheltered waters. In the British 
naval manoeuvres of 1892, Admiral Sir Michael condi^^ 
Seymour succeeded in coaling his squadron at tions. 
sea, and by the aid of mechanical appliances 
this is frequently possible. In the Spanish- American war 
of 1898 some coaling was thus accomplished ; but Guan- 
tanamo Bay served the purpose of a coaling station during 
the operations against Santiago. Watering at sea was 
usually carried out by means of casks in sailing days, and 
must have been almost as difficult as coaling. As, how- 
ever, it is certainty of coaling in a given time that is of 
primary importance, the utilization of sheltered waters as 
improvised coaling stations is sure to be a marked feature 
of future naval wars. Although coaling stations are now 
eagerly sought for by all Pow’-ers which cherish naval 
ambitions, the annexation of the Sandwich Islands by the 
United States being a case in point, it is probable that 
they will play a somewhat less important part than has 
been assumed. A fleet which is able to assert and to 
maintain the command of the sea, will not find great 
difficulty in its coal supply. Moreover, the increased 
coal endurance of ships of war tends to make their 
necessary replenishment less frequent. On the other 
hand, the modern warship, being entirely dependent 
upon a mass of complex machinery, requires the assistance 
of workshops to maintain her continuous efficiency, and 
unless docked at intervals suffers a material reduction of 
speed. Prolonged operations in waters far distant from 
home bases wdll therefore be greatly facilitated in the case 
of the Power which possesses local docks and means of 
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executing repairs. Injuries received in action, which 
rniglit otherAvise disable a ship during a campaign, 
may thus be remedied. During the hostilities 
between France and China in 1884 the French 
ship JLa Galissonniere was struck by a shell 
from one of the Min forts, which, though failing to burst, 
intiicted serious damage. As, by a technical fiction, a state 
of war w'as not considered to exist, the La Galissomiiere 
was repaired at Hong Kong and enabled again to take the 
sea. Local stores of reserve ammunition and of spare 
armaments confer evident advantages. Thus, independ- 
ently of the cjuestion of coal supply, modern fleets 
employed at great distances from their bases require the 
assistance of ports furnished with special resources, and a 
Power like Japan with weU-equipped naval bases in the 
China Sea, and possessing large sources of coal, occupies, 
for that reason, a favoured position in regard to naval 
operations in the Far East. As the term “coaling 
station refers only to a naval need which can often be 
satisfied without a visit to any port, it appears less suit- 
able to modern conditions than “ secondary base.^’ 
Secondary bases, or coaling stations, when associated with 
a powerful mobile nav}^, are sources of maritime strength in 
proportion to the services they can render, and to their 
convenience of geographical position. In the hands of 
an inferior naval Power, they may be used, as was 
Mauritius in 1809-10, as points from which to carry on 
operations against commerce ; but unless situated near to 
trade routes, which must be followed in war, they are 
probably less useful for this purpose than in saihng days, 
since convoys can now be more effectively protected, and 
steamers have considerable latitude of courses. Isolated 
ports dependent on sea-borne resources, and without 
strong bodies of organized fighting men at their backs 
are now, as always, hostages offered to the Power which 
obtains command of the sea. (g. s. c.) 

Coatbridge, a municipal burgh (smce 1885) of 
Lanarkshire, Scotland, about 9 miles east of Glasgow by 
rail. The surrounding coal and iron field is the most im- 
portant in the country. There are some 20 active collieries, 
and the iron and steel industry of the town is very 
important. Modern erections are a theatre, three churches, 
a technical school and mining college {1891, under parish 
school board), and municipal bmldings (at a cost of 
£40,000). There are two pubhc parks, one opened in 
1887. Population (1881), 24,812 j (1891), 30,034; 
(1901), 36,981. The parish of Old Monkland contains 
ten villages in addition to Coatbridge. 

Coates vi 1 10, a borough of Chester county, Penn- 
sylvania, tJ.S.A., on Brandywine Creek, 40 miles west of 
Philadelphia. It contains rolling-mills and boiler-works. 
Population (1890), 3680; (1900), 5721. 

Coban, a city of Guatemala, Central America, has 
greatly increased in prosperity, owing partly to the fertility 
of the district, but chiefly to the amazing industry of the 
Queechi Indians, who are its main inhabitants. The chief 
trade is in coffee and Peruvian bark. An exceptionally 
large number of foreigners, especially Germans, have settled 
in the <^ity, but it consists mainly of native cottages em- 
bosomed in gardens of flowering shrubs. It is divided 
into eleven “barrios’" or wards, each named after a par- 
ticular saint. In the plaza is the great church, with the 
convento. The population is about 18,000. 

Cobar, a town in Hew South Wales, Australia, 459 
miles west of Sydney, in^the county of Kobinson, with a 
terminal station on the railway line from Hyngan. Large 
quantities of copper ore are raised in the district, and gold- 
bearing reefs have been discovered and worked successfully 
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of late years. The Great Cobar copper mine is the most 
important in the state. Population (1881), 1859 ; (1901), 
about 5500. 

Cobet, Carel Gabriel (1813-1889), one of 
the most famous classical scholars of the 19th century, 
was born at Paris on 28th November 1813, of a Dutch 
father and French mother. It has often been said that 
the twofold origin is apparent in his work, which shows 
traces of Gallic brilliancy along with Dutch erudition. 
Cobet was educated in Holland at the Hague Gymnasium, 
where he was fortunate enough to have as his master a 
man of remarkable teaching power and genuine love of 
learning, Kappeyne van de Capello. In 1832 Cobet 
entered the University of Leyden, and devoted himself 
exclusively to classical scholarship. In 1836 ho won a 
gold medal for an essay entitled “ Prosopographia Xeno- 
phontea,"" a brilliant characterization of all the persons 
introduced into the “ Memorabilia,"’ “ Symposium,” and 
“ QEconomicus ” of Xenophon. In 1840 he published and 
defended a thesis entitled Observatio7ies criticce in Flatonis 
comici reliquias^ which first revealed his remarkable 
critical faculty. The university now conferred on him 
an honorary degree, since he had declined to follow the 
course that led to the ordinary one, and recommended him 
to the Government for a travelling pension, to enable lum 
to study manuscripts in foreign libraries. The ostensible 
purpose of his journey was to collate the texts of Simplicius, 
but the Aristotelian commentator seems to have engaged 
but little of Cobet’s time, and be never even published an 
edition of Simplicius. Instead, ho contrived to make a 
careful study of almost every Greek manuscript in the 
Italian libraries, and returned after five years with an 
intimate knowledge of the peculiarities of copyists and t]ie 
history of manuscripts. In 1846 he married, and in the 
same year he was appointed to a professorship at Leyden. 
His inaugural address, De arte interpretandi grammatices 
et critices fundamentis innioca, has been called the most 
perfect piece of Latin prose written in the century. 
The rest of his life was passed uneventfully at Leyden in 
study and work. In 1856 he became joint editor of 
Ifnemosgoie, a philological review, which he soon raised to 
a leading position among classical journals. In it appeared 
from time to time critical notes and suggested emendations 
from Cobet’s pen, dealing with a great variety of Greek 
authors. These were afterwards collected in book form 
under the titles JLovee Lectiones, VaricB Lectione^, and 
Miscellanea Critica. In 1875 he took a prominent part 
at the Leyden Tercentenary, and impressed all hearers by 
his wonderful facility in Latin improvisation. In 1884, 
when his health was failing, he retired as emeritus professor. 
He died on 26th October 1889. Cobet’s special weapon 
as a critic was his consummate knowledge of palaeography, 
but he was no less distinguished for his rare acumen and 
the extensive command of classical literature with which 
he illustrated and defended his criticisms. Fle has been 
sometimes blamed for rashness in attempting to emend 
difficult passages, and for neglecting the comments of other 
scholars. He had little sympathy for the German school 
of criticism, and maintained that the best combination for 
a scholar was English good sense with French taste. He 
always expressed his obligation to the English, saying that 
his masters were three Eichards — Bentley, Person, and 
I>awes. ‘ (a. z.) 

C© til enZj or CoBLEiTTZ, a town of Prussia, capital of 
the Ehine province, on the left bank of the Bhine, 57 miles 
south-south-east from Cologne by rail, headquarters of the 
Eighth German Army Corps. About a mile above the 
town the river is crossed by an iron bridge of double span 
(completed in 1879), carrying the Berlin-Metz Eailway. 
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In 1890 the demolition of the landward defences was 
begun, and since then a great alteration has taken place 
on that side of the town. In 1897 a magniticent 
monument by^ Bruno Schmitz and Hundrieser to the 
Emperor William I. was erected at the point where 
the Moselle meets the Rhine. Coblenz also boasts 
M a museum (1891) of antiquities ; monuments to 
General von Goeben (died here in 1880), the physi- 
ologist Johannes Muller (born here in 1801), the poet 
Mas von Schenkendorf (died here in 1817), and the 
Empress Augusta (1896), who loved to reside at Coblenz; 
a new Roman Catholic church, St Josephus (1896-98); a 
handsome promenade by the Rhine, l-J- miles long ; a 
theatre and a musical institute. Coblenz is a principal 
seat of the Rhenish and Moselle wine trade, and its 
manufactures include pianos, paper, cardboard, machinery, 
and boats and barges. It is an important transit centre 
for the Rhine railways and those of the Lahn and Moselle, 
and for the Rhine navigation. Population (1885), 31,669 ; 
(1900), 45,039. V . . 

Coboo rgj the capital of Northumberland county, 
Ontario, Canada, 7 0 miles east of Toronto by rail, on Lake 
Ontario. It has a safe and commodious harbour, and has 
steamboat communication with St Lawrence and Lake 
Ontario ports. It contains car-works, carpet and woollen 
factories, and foundries. Population (1881), 4957 ; 
(1900), 4239. 

Ooborgfj a town of Germany, capital (alternating 
with Gotha) of the duchy of Saxe-Cobnrg-Gotha, 72 miles 
by rail north from Nuremberg. The most notable addition 
to the public buildings is the Edinburgh palace (1881). 
The old castle of Coburg now contains a museum of art 
and antiquities; the town also possesses an anthropological 
museum. A bronze statue of Prince Albert (consort 
of Queen Victoria), by Theed, adorns the market-place 
(1865); and there is a monument of the 1870-71 war 
in Ernest Square, Both trade and industry are flourish- 
ing, the chief branches of the latter being brewing, manu- 
factures of machinery, colours, and porcelain, iron-founding, 
and saw-milling. Population (1885), 16,210; (1895), 
18,688. 

Cocanada or O^conada, a town of British 
India, in the Godavari district of Madras, on the seacoast 
in^ the extreme north of the Godavari delta, about 315 
miles north of Madras. It had in 1881 a population of 
28,856,_in 1891 of 40,068, and in 1901 of 47,866, show- 
ing an increase of 18 per cent. The municipal revenue in 
1897-98 was Rs. 2,09,460. As the administrative head- 
quarters of the district, and the chief port on the eastern 
coast after Madras, Cocanada is steadily growing in im- 
portance. It is connected by navigable channels with the 
canal system of the Godavari delta, and by a branch line 
with Samalkot on the East Coast Railway. The anchorage 
is an open roadstead, with two lighthouses. In 1897-98 
the total sea-borne trade amounted to Rs. 2, 07, 8 2, 02 7, of 
which just one-half was conducted with foreign countries; 
25 vessels entered and cleared for foreign trade, with an 
^ggi’Qgate burthen of 23,367 tons. The chief exports are 
rice, cotton, sugar, and oilseeds. Mills have been 
established for cleaning rice. It contains a college, a high 
school with 408 pupils, a literary association, and five 
printing-presses. 

C0Ch3,bcl.iTlbfi|.j a department of Bolivia, bounded 
on the N. by that of La Paz, on the E. by Santa Cruz, 
on the S. by Chuquisaca and Potosi, and by Oruro 
and La Paz on the W., has an area of 21,420 square 
miles. In 1893 the population numbered 360,220, 
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and was estimated in 1803 at 375,300. The canirak 

Cochabamba, has 40,000 inhabitants. The department 
divided into nine provinces. It had in 1378, 120 sciiooLq 

attended by 8337 pjupils. 

Cochiflj a feudatory state of Southern India, in 
political subordination to Madras, with an area of isrji 
square miles. The population in 1891 was 722,906, Lcdn 
531 persons per square mile; in 1901 the ijopnlati^jn 
w'as 815,218, showing an increase of 13 per cent More 
than one-fifth are Christians, mostly Syrians and Roman 
Catholics. The revenue is estimated at Rs. 20, 00,000, 
subject to a tribute of Rs. 2,00,000. During recent 
years a balance has been accumulated of Rs. 44, 00,000, 
most of w^hich is invested in securities of the Indian 
Government. The principal products are rice, coconuts, 
timber, cardamoms, pepper, and a little coffee. Salt is 
manufactured along the coast. The capital is Ernakoiani, 
but the raja resides at Tripunthora. Apart from the 
British town of Cochin, the principal seaport is Malipuram. 
The chief means of communication is by boat along the 
backwaters; but a metre gauge line is being constructed 
at the cost of the state across the hills, from Ernakoiani 
to Shoranur on the Madras Railway. The length will 
be 65 miles, and the estimated cost is X337,000. In 
1897-98 the total number of schools was 1020, attended 
by 30,550 pupils. 

The town of Cochin is comprised within the British, 
district of Malabar. Its population in 1891 was 16,147; 
the municipal income in 1897-98 was Rs.21,530, Con- 
siderable sea-borne trade is still carried on. In 1897-98 
the number of vessels that entered and cleared for foreign 
trade was 58, with an aggregate bui’then of 99,775 tons. 
A lighthouse stands on the ruins of the old fort. The 
chief exports are coconut products, for the preparation of 
which there are factories. There are a missionary high 
school, three printing-presses, and a library 

Coclliin“Chin2l.a — This term formerly included the 
whole Annamese Empire — Tongking, Annani, and Low'er 
Cochin-China, but it now comprises only the French colony^ 
of Lower Cochin-China ; this consists of the six southern 
provinces of the Annamese Empire which w-ere taken 
possession of by France after a war with the Emperor 
Tu Due. It lies between 8“ and 11° 30' N. lat. and 104° 
25' 55" and 107° 29' 55" E. long., and is bounded on 
the N. by Annam and Cambodia, on the W. by Cam- 
bodia, on the E. by the China Sea, and on the S. and 
W. by the Gulf of Siam. It embraces almost the whole 
of the Mekong delta, which is intermingled with the mouths 
of the Saigon river and of the two rivers Vaico, and con- 
sists mainly of a vast plain, almost entirely flooded. In the 
east, however, lies a mountain group of moderate altitude 
(extending from Cape St Jacques to the frontier of Annam), 
from which descend the rivers Donnai and Saigon. This 
region is inhabited by the Mois. The Mekong enters the 
sea by numerous mouths, which shift position under the 
varying effects of flood currents. Canals from Chaudoc tO' 
Hatien (Cancao) and from Long-Xuyen to Rash-Gia unite 
it with the Gulf of Siam. Several canals connect the 
Saigon river with the eastern arm of the Mekong. The 
ports of Saigon and Mytho are accessible to the largest 
vessels, and are connected by a railway. The roadsteads of 
Rash-Gia, Camao, and Hatien can accommodate only vessels 
of low tonnage. The climate, which is hot and damp, is 
divided into two very regular seasons by the north-east 
and south-west monsoons, the former prevailing from 
October 15th to April 15th, the latter from April 15th to- 
October 15th. The temperature varies from 60° *8 to 86° 
F. during the former, to 82° ‘4 to 95° F,, or even higher, 
during the latter. Rains and tornadoes occur daily from 
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May to July, and from the middle of August to the end 

of September. 

The area of CocMn-Clima is returned at 23,160 square 
miles, and in 1899 the inhabitants numbered 2,323,499, 
of -whom 4451 Avere Europeans, 1601 being officials, and 
1023 the members of their families. The Annamese 
number 2,054,831; the Cambodians, 182,659; the Mois, 
6374; the Chains, 2656; the Chinese, 65,801; the 
Olalays, 4130. The remainder consists of Tagals, Indians, 
Japanese, &g. Saigon, which in 1882 numbered only 

13.000 inhabitants, has now a population of 44,764, and 
is the capital not only of Cochin-China, but also of French 
Indo- China. In 1899 there were in the colony 232 
schools, with 115 European and 1183 native teachers, and 

28.000 pupils. The Eoman Catholic population numbered 
73’234; and the Buddhists, 1,688,270. Cochin-China 
was autonomous until 1887, when it was divided into six 
provinces under the authority of a governor, assisted by a 
Colonial Council. The prosperity of the colony grew 
rapidly, and when Toughing and Annam were conquered, 
Cochin-China contributed 5,000,000 piastres to the Toug- 
hing budget. This contribution fell in 1892 to 4,000,000 



piastres, and on the unification of Indo-China it ceased, 
Cochin-China furnishing, as do the other countries, its 
.share to the general budget. The local budget for 1900 
was estimated at 4,439,500 piastres for revenue and ex- 
penditure ; for 1901 it was estimated at 4,204,244 piastres, 
revenue and expenditure. According to official accounts, 
the actual receipts to August 31, 1899, amounted to 
4,253,192 piastres. The local government is now ad- 
ministered by a lieutenant-governor, who has a seat on 
the Superior Council of Indo-China, and is assisted by a 
Colonial Council composed of fifteen members, of whoiii 
eight are Europeans and seven Asiatics. Four of the 
European members are elected by universal suffrage, two 
are delegated by the Chamber of Commerce, and two by 
the Privy Council, which assists the governor-general. 
Cochin-China is divided into six provinces, Saigon, Mytho, 
Yinh-Long, Bassac, Saigon, and Cholon; and twenty 
districts, each having at its head an administrator of 
native affairs, who presides over all civil service not 
undertaken by the general government. The self-adminis- 
tering municipalities of Saigon and Cholon districts used 
to be, but by a recent decision these arrondissements were 
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made provinces, to secure uniformity of nomenclature of 
administrative areas. Cochin-China is represented in the 
French Chamber by a deputy. Asiatic foreigners are 
subjected to a declaration de sejour^ and also ])ay a 
capitation fee. Besides French troops maintained hy 
France, there are 2405 native soldiers maintained by the 
budget of Indo-Chma. 

Commerce . — About one-sixth of the total area is culti- 
vated, the chief crop being rice. The imports of merchandise 
ill 1898 amounted to 54,964,222 francs; tlic exports to 
108,010,322 francs. The chief exports in 1898 ^vclv rice, 
772,789 tons (of which 296,845 tons wm’e cargo rice, and 
286,841 tons white rice), of a total value, ac^certling to 
the customs returns, of .£3,557,525 ; fish, value £233,440 ; 
cotton, £64,928; silk, £77,225; hides, isinglass, popper, 
cardamom. Coffee culture is increasing, the number of 
coffee plants in 1899 being 429,228, mostly belonging to 
Europeans. Cochin - China and Cambodia now forms a 
single customs district, and the conmicrcial statistii:s i‘oi' 
both are included under one head. The total trade 
for 1889 amounted to 177,238,958 francs, of whi(*li 
66,234,008 francs represented imports and llljOO-ijOoO 
francs exports. At Saigon, in 1899, 669 vessels of 811,1 57 
tons entered; of these, 234 of 333,714 tons were Froiuli, 
and 435 of 477,443 tons foreign. There are 51 miles of 
railway, Saigon to Mytho, and 2G76 miles of ti'.legrapli 
line, and 85 telegraph offices. There are 79 [)ost ollices. 
The construction of 850 miles of now railway is ]>ro])osc'(l. 

See also Indo-China. (j. m. a. ju: l.) 

Cock, Edward (1805-1892), British surgeon, 
was born in 1805. He was a nephew of Sir Astloy 
Cooper, and through him became at an eaily agi'. a 
member of the staff of the Borough Hospital in Loudon, 
where he worked in the dissecting room for thirteen years. 
Afterwards lie became in 1838 assistant surgeon at Cuy’s, 
where from 1849 to 1871 he was surgeon, and from 1871 
to 1892 consulting surgeon. He rose to be ])rcsi(lent of 
the College of Surgeons in 18G9. Ho tvas an excellent 
anatomist, a bold operator, and a clear and incisive^ writer, 
and though in lecturing ho was afflicted with a stutter, he 
frequently utilized it with humorous effect and cnqliasis. 
From 1843 to 1849 he was editor of Gw/s JIo^ 2 ^it(d 
Eeports, which contain many of his papers, [>articularly 
on stricture of the urethra, piincturo of the ] ladder, 
injuries to the head, and hernia. He was the first English 
surgeon to perform pharyngotomy with success, and also 
one of the first to succeed in trephining for middle 
meningeal hmmorrhage ; but the operation by which Ins 
name is known is that of opening the urethra through the 
perinaeum (see Guy's Hospital Reports^ 1866). Ho died 
at Kingston in 1892. 

Cockburn, Sir Alexander James 

Edmund, Bart. (1802-1880), Lord Cliief Justice 
of England, was born on 24th December 1802, and came 
of ancient Scottish stock. An ancestor, Alexander do 
Cockburn (descended from Petrus de Cockhurn of 
Berwickshire, a.d. 1214), was granted in 1358 the 
barony of Carriden, county Linlithgow^, and wais 
appointed with his heirs for ever Ostiarius Parliamenti 
(usher of the White Eod) by King David IL A suIh 
sequent ancestor, Sir William Cockburn, who was created 
a baronet of Hova Scotia in 1627, had some difficulty 
in asserting his right to this office, but ultimately suc- 
ceeded, and afterwards alienated a moiety of it, becoming 
a joint usher with Colonel Cunningham. His son, Archi- 
bald, however, in 1674, bought back the half-right so 
disposed of, and obtained a fresh grant. The fifth baronet 
feU at Fontenoy in 1745, and his cousin, James Cockburn, 
at one time M.P. for Peebles, succeeded him as sixth 
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baronet. TMs gentleman, ^vbo in 1757 &okl Langton, 
■vvMcli had been the seat of the family since the fourteunth 
century, had a large family. His tlmee elder ^ons held 
the title in succession, while the future Lord Chief Ja^tice 
of England was the only son of the fourth son, Alexander, 
and eventually in 1858 followed his uncle, Sir William 
Cockburn, dean of York, as tenth baronet. Mr Alex- 
ander Cockburn, the father of Sir Alexander, wms British 
Envoy Extraordinary and Minister Plenipotentiary to the 
State of Columbia, and married Yolande, daughter of the 
Yicomte de Vignier. Young Alexander was at one time 
intended for the diplomatic service, and frequently 
during the legal career which he ultimately adopted he was 
able to make considerable use of the knowledge of foreign 
languages, especially French, wdth which birth and early 
education had equipped him. He went eventually to 
Trinity Hall, Cambridge, Avhere he did w-ell, wanning 
prizes for Latin and English composition, and appearing 
second in the first class of the law-tripos in 1825, although 
he does not seem to have proceeded to his degree until 
1829. He was elected a fellow, and afterwards an 
honorary fellow of his college, and having entered at the 
Middle Temple in 1825, w^as called to the Bar in 1829 ; 
but though he had shown himself a young man of 
considerable gifts, he had not exhibited promise of the 
industry and energy which, in spite of a pleasure-loving 
temperament, ultimately won for him success. He joined 
the Western Circuit, and for some time such practice 
as he was able to obtain lay at the Devon Sessions, 
Quarter Sessions at that time affording an opening 
and a school of advocacy to young counsel not to be 
found anywhere fifty years later. In London he had so 
little to do that only the persuasion of friends induced 
him to keep his London Chambers open. Three years 
after his call to the Bar, however, the Eeform Bill was 
passed, and the petitions which followed the ensuing 
general election gave rise to a large number of new 
questions for the decision of Election Committees, and 
afforded an opening of which he xjromptly availed himself. 
The decisions of the Committees had not been reported 
since 1821, and with Mr Eowe, another member of the 
Western Circuit, Cockburn undertook a new series 
of Eepprts. They only pubhshed one volume, but the 
work was well done, and in 1833 Cockburn had 
his first parliamentary brief on behalf of Mr Henry 
Lytton Bulwer, and Mr Ellice, Secretary to the Treasury, 
the sitting members for Coventry. In 1834 Cockburn 
was well enough thought of to be made a member of 
the Commission to inquire into the state of the corpora- 
tions of England and Wales. Other parliamentary work 
followed ; but he had ambition to be more than a parlia- 
mentary counsel, and he attended diligently on his 
Circuit, besides appearing before Committees. ■ In 1841 
he was in a position to take silk ; and in that year a charge 
of simony, brought against his uncle, the dean of York, 
enabled him to appear conspicuously in a case which 
attracted considerable public attention, the proceedings 
taking the form of a motion for prohibition duly obtained 
against the Ecclesiastical Court, which had deprived Dr 
Cockburn of his office. Hot long after this, Sir Eobert 
PeeFs secretary, Mr Drummond, was shot by the crazy 
Scotchman, M'Haughten, and Cockburn, briefed on behalf 
of the assassin, not only made a very brilliant speech, 
which established the defence of insanity, but also secured 
the full publicity of a long report in the Morning Chronicle 
of -the 6th of March 1843. Another well-known trial 
in which he appeared a year later was that of Wood v. 
Peel {Times, 2nd and 3rd July 1844), the issue being 
in form to determine the winner of a bet (the Gaming Act 
was passed in the following year) as to the age of the 


B U K X 127 

Derby viiiiier Eunning I Liu — in deter- 

liiine, if pu.-sible, the veXjd q-ic-tiou vh.j.'thjr iluunirig 

Eein was a four-vear-old or a th:'',‘ he wa.s 
racing as the latter. Eunihng liein C'tYd u:.t he uro- 
duced by Mr Wood, and Uliuju Alder^.' t'-hii a sti'itnu" 
view of this circumstance, that CuLkioirn n -and Lini.-eif 
on the losing side, while liL strcnuoi;.-, advtjcaey uf Lis 
client’s cause had led him into making, in L.:> openii.g 
speech, strictures on Lord George Bentiiickh conduct in the 
case which had better have been reserved to a later stage. 
He w’as, however, a hard tighter, but not an unfair one, — 
a little irritable at times, but on the wiiole a courteous 
gentleman, and his practice went on increasing. In 1847 
he decided to stand for Parliament, and vms elected 
wuthout a contest at Southampton, standing as a Liberal 
and a reformer. During his fh'st year or two in Paiiianient 
he showed himself to be a useful speaker on topics of 
legal reform, and gained the respect of his fellow members ; 
and in 1850 he had a chance, of which he availed himself 
to the utmost. The “ Pacifico ” disimte with Greece 
related, it will be remembered, to the treatment of a M. 
Pacifico, and other persons said to be British subjects, by a 
Greek mob, and to the forcible methods of Lord Palmerston 
in causing a British fieet to blockade the Pirasus in order to 
enforce attention to his demands for compensation. The 
Government was defeated in the House of Lords on this 
question, and in the House of Commons had a hard fight 
to carry the vote of confidence proposed by Mr Eoebnek, 
member for Sheffield. A lawyer was wanted to bring 
out the legal position of the Government. jMr Crowder, 
afterwards a judge, was not equal to the task; but on 
the third night of the debate Cockburn moved the 
adjournment of the House after Mr Gladstone had 
spoken, and on the following night made a speech, 
of which Lord Palmerston wrrote to Lord Hormanby : — 
“As to Cockburn’s, I do not know that I ever in the 
course of my life heard a better speech from anybody, 
without any exception.” Cockburn made another excellent 
speech very soon after this on the question of the treat- 
ment by Austria of the Magyar rebels; and wffien, less 
than a month later, Sir John Jervis retired, and Sir John 
Eomilly was promoted to be Attorney-General, he became 
Sohcitor-General and was knighted. He succeeded to the 
Attorney - Generalship in 1851, on the appointment of 
Eomilly as Master of the Eolls. 

In February 1852 the Ministry resigned, and Cockburn 
vacated bis post. During the short administration of 
Lord Derby which foUowed, Thesiger was Attorney-General, 
and Cockburn was engaged against him in the case of 
E. V. Hewman, on the prosecution of Achilli, This was 
the trial of a criminal information for libel filed against 
John Henry Newman, who had denounced a scandalous 
and profligate friar named Achilli, then lecturing on 
Eoman Catholicism in England. Newsman pleaded justifi- 
cation ; but the jury who heard the case in the Queen’s 
Bench, with Lord Campbell presiding, found that the 
justification was not proved except in one particular : a 
verdict which, together with the methods of the judge and 
the conduct of the audience, attracted considerable com- 
ment. The verdict was set aside, and a new trial ordered, 
but none ever took place. In December 1852, under Lord 
Aberdeen’s Ministry, Cockburn became again Attorney- 
General, with Bethell as Solicitor-General, and so remained 
unto. 1856, taking part in many celebrated trials, such as 
the Hopwood Will Case in 1855, and the Swynfen Will 
Case, but notably leading for the Crown in the trial of 
William Palmer of Engeley in Staffordshire, — an ex-medical 
man who had taken to the turf, and who had poisoned 
a friend of similar pursuits named Cook wdth strychnine, in 
order to obtain money from his estate by forgery and 
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otlierwise. Sir AlexandBr Cockbiirn mad© an exhaustive 
study of the medical aspects of the case, and the prisoner’s 
conimeiib when convicted after a twelve days’ trial was, 
alluding to the Attorney-General’s advocacy, “It was 
the riding that did it.” In 1851 Cockburn was made 
recorder of Bristol. In 1856 Sir John Jervis died, and 
Cockbmm became Chief Justice of the Common Pleas. 
In 1859 Lord Campbell became Chancellor, and Cockburn 
became Chief Justice of the Queen’s Bench, continuing as 
a judge for twenty-four years, and dying in harness. On 
Friday, the 19th of November 1880, he tried causes with 
special juries at Westminster ; on Saturday, the 20th, he 
presided over a Court for the consideration of Crown Cases 
Preserved; he walked home, and on that night he died 
of OLiigina pectoris at his house in Hertford Street. It is 
characteristic of the man that when he learnt that he was 
dying, his comment to his doctor was, “ WeU, I have had a 
good time.” 

Sir Alexander Cockburn earned and deserved a high reputation 
as a judge. He was a man of brilliant cleverness and rapid 
intuition, rather than of profound and laboriously cultivated 
intellect. He had been a great advocate at tbe Bar, with a great 
charm of voice and manner, as well as a fluent and persuasive 
tongue, rather than a learned lawyer, but he was considered to 
be a good lawyer before he died, some assigning his unquestioned 
improverneut m this respect to his frequent assoeiation on the 
bench with Blackburn. He bad notoriously little sympathy with 
the Judicature Acts. Many were of opinion that he was inclined 
to take an advocate’s view of the cases before him, making up 
his mind as to their merits prematurely and, in consequence, 
wrongly, as well as giving undue prominence to the views which 
he so formed ; but he was beyond doubt always in intention, and 
generally in fact, scrupulously fair. Lord Russell of Killowen, 
L. G. J., writing of his immediate predecessor Lord Coleridge in 1894, 
gave his opinion that the beauty of Lord Coleridge’s voice was un- 
surpassed in his experience, except perhaps by Sir Alexander Cock- 
burn, Mr Gladstone, Sir Robert Peel, and Father Burke of the 
Dominican Order. Coleridge, he further says, “could not have 
made the great Don Pacifico speech of Sir Alexander Cockburn ; 
hut then, who could ? ” Commenting on the case of Saurin v. 
Starr (Feb, 1869), in which Coleridge led for the plaintiff, Lord 
Russell also wrote : “Sir Alexander Cockburn tried the case, and it 
afforded a strong illustration of a peculiarity in that remarkable 
man which those who practised before him will recognize. He 
began by being breast-high for the plaintiff, and so continued 
during the earlier stages of the trial ; but as the trial progressed, 
and especially after Mr Mellish’s opening speech, he speedily 
turned round, and did all he could to secure a verdict for the 
defendants. But it was too late. The case was of a kind, not 
unnaturally, to excite prejudice against them, and the minds 
of the jury could not be turned back from the direction which the 
earlier action of the Chief Justice had given them.” This criticism 
is interesting as coming from so great an advocate and so master- 
ful a Lord Chief Justice, himself by no means given to concealing 
his prejudices. It will further be remembered, however, that 
in this case Lord Russell, then Mr Charles Russell, was counsel on 
the losing side, that the case involved charges against a Roman 
Catholic religious establishment, and that he was himself a staunch 
Roman Catholic. Mr Justin MDarthy calls Cockburn “one 
of the few great advocates who ever made a political figure in the 
House of Commons,” Disraeli, in a characteristic speech, once 
said of him in the House: “He is a man of transcendent 
abilities ; ... he sustained the reputation which he bad attained 
here and in the Courts of his country with learning and majesty 
... He lias shown himself a jurist and a publicist of the highest 
character ’’ {Times, 24th April 1875). This was on the occasion 
of an attack upon him by Dr Xenealy, M.P., the Tichborne 
claimant’s counsel in the trial at Bar which consigned tbe claimant 
to penal servitude for perjury. Sir Alexander Cockbuni, with Mr 
Justice Mellor and Mr Justice Lush, liud tried him, the case 
lasting one hundred and eighty-eigbt days of which the Lord 
Chief J ustice’s summing up occup.ieci uighi eon. It is not necessary 
to enumerate the miJiiy causes ceJilres at which Sir Alexander 
Cockburn presided as a judge. It was thought that he went out 
of his way to arrange that they should come before hhn, and his 
successor, Lord Coleridge, writing in 1881 to Lord Bramwell, to 
make the offer that he should try the murderer Lefroy as a last 
judicial act before retiring, added, “Poor dear Cockburn would 
hardly have given you such a chance.” Be this as it may, Cock- 
burn tried all cases which came before him, whether great or small 
with the same thoroughness and with gi’eat courtesy and diemity’ 
so that no counsel or suitor could complain that lie had not been 
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fully heard in a matter in which the issues wmre seemingly trivial ; 
while he certainly gave great attention to the elaboration ot his 
judgments and charges to juries. 

The greatest public occasion on which Sir Alexander Cockburn 
acted, outside his usual judicial functions, was that of the Alabama 
Arbitration, held at Geneva in 1872, iii which he represeutod 
the British Government, and dissented from the view taken by 
the majority of the arbitrators, without being able to coiivinee 
them. He prepared, with Mr C. F. Adams, the rcjireseiitative of 
the United States, the English translation of the award of the 
arbitrators, and published bis reasons for diS'^onling in a vigorously 
worded document which did not meet viili iini\L‘i''al commend- 
ation. He admitted in substance the liability of England lor the 
acts of the Alabama, but not on tlic grounds on which the 
decision of the majority was based, and he held England 
not to be liable in respect of the Florida and the Ahcnandoala 
His opposition to the appointment of Sir Robert Collier to the 
Judicial Committee of the Privy Council had, shortly before the 
arbitration, so embroiled him with the Government that, stung by a 
speech of the duke of Argyll, he had threatened to resign Ins 
position as arbitrator. PIis views on the Collier controversy were 
chiefly expressed in letters to Lord Weistbury ; he was at all tinies 
fond of controversy and controversial writing. 

In personal appearance Sir Alexander Cockburn was of small 
stature, but his dignity of deportment caused this to bo forgotten. 
His courtesy and polish of manner have been referred to. In 
private life he was fond of sport, and lie was engaged in writing a 
series of articles on the “History of the Chase iii the Nineteenth 
Century” at the time of his death. He took his relaxation during 
his last years in his yacht the Zouave, and ho was also fond of 
music. He was fond, too, of society ; and lu tbe interesting debate 
on the Tichborne trial, to which reference lias been made, some aid 
was lent to Kenealy’s attack by a joenl”’. but ^^’i'o'vJiat nuiirudent, 
remark of Cockburn’s to a lady ai a d.iii . whicfli she was 

foolish enough to repeat. Ho was also throughout liis life addicted 
to frivolities not altogether consistent with advaue.onicut in a learned 
profession, or with the positions of dignity wlindi lu' sueuessively 
occupied. Shooting once at Hinton with Lord Weslbuiy, when L 
high rocketing pheasant was nearly droppcxl on his he, ad by 
another gun, Sir Alexander Cockburn, who had not seim the bird', 
called out, “Eire high, fire high.” ‘Whereupon Lord Westbiuy 
said, “Don’t be alarmed, Chief Justice : you are quite safe. Veil 
are not as near heaven as that bird was when it was shot, and 1 am 
sadly afraid, after those stories of yours at luncheon, Unit you mver 
will be.” At the same time he showed no lack of dignity in his 
public capacity. Ho had a high sense of what was due to, and 
expected from, his profession; and his uttoraneo upon the limit- 
ations of advocacy, in his speech at the banquet given in the Middle 
Temple Hall to Mons. Berryer, the celebrated French advocalo, 
may be called the classical authority on tlu', subject. Lord 
Brougham, replying for the guests other than Ben*} ■ 1 id ik- n 
of “the first great duty of an advocate to reokon\ vor'. iliing h:''- 
ordinate to the interests of his client.” The Lord Chief Justice, 
replying to the toast of “tbe Judges of England,” dissented from 
this_ sweeping statement, saying, amid loud cheers from a 
distinguished assembly of lawyers, “The arms which an udvoealv 
wields he ought to use as a warrior, not as an assassin. H(» 
ought to uphold the interests of his clients per fas, not per nefas. 
He ought to know how to reconcile the interests of Ids clients with 
the eternal interests of truth and justice” {Times, 9th Nov. 
1864). Sir Alexander Cockburn was never married, and tbe 
baronetcy became extinct at bis death. 

Authorities. — rmes, 22nd Nov. 1880 ; Law Journal; Law 
Times; Solicitors' Journal, 27th Nov. 1880 ; Law Magazine, 
new series, vol. xv. p. 193, 1851 ; Ashley’s Life of Lord Fahwr- 
stem; Nash’s Life of Lord Westbury ; “ Remmiscences of Lord 
Chief Justice Coleridge,” by Lord Russell of Killowcn, in thc 3 iV'or///. 
American Review, Sept. 1894 ; The Qreville Memoirs ; Crokor’n 
Correspondence and Diaries ; Justin M‘Cai*thy’s Jlistory of Our Own 
Times ; Serjeant Ballantine’s Experiences ; Bench and Bar, by 
Serjeant Robinson; Fairchild’s of Lord Bramwell; MauHonA 
Builders of Our Law ; Burke’s Beer age, cd. 1879 ; Fosters’ 
Peerage, 1880. (,3. 

Cockermouth, a market-town in the Cocker- 
mouth parliamentary division (since 1886) of Cumhcrkwid, 
England, on the Derwent, 27 miles south-wast of Carlislo 
by rail. A statue was erected in 1876 to the sixth carl 
of Mayo, who represented the borough in imrliament and 
was subsequently viceroy of India. Ironworks, tanneries, 
and confectionery works have been established. Area of 
to-wnship (an urban district), 2425 acres. Population 
(1881), 5353; (1901), 6355. 

Cocos Islands. See Keeling Islands. 
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CODEX 

C©cl©X — The MS. which is known by the 

name of Codex Bezie, after the great Keformer, and which 
is marked amongst the MSS. of the New Testament by the 
sign D (or rather by the two signs D, d, according as its 
Greek or Latin side is under discussion), is a bihngual 
[Grjeco-Latin] codex, containing, with some lacunm, the 
text of the Four Gospels and the Acts, in an uncial hand 
which is commonly ascribed to the sixth century. From 
the fact that a fragment of the 3rd Epistle of John pre- 
cedes the Acts; it has been inferred that it at one time 
contained the Catholic Epistles, though not in the common 
order, and from a study of the ancient numbering of the 
quires, it appears that the missing matter w’as not confined 
to the Catholic Epistles, and that some other book was also 
included, but no satisfactory conjecture has yet been made 
as ' to the character of the missing portion. The order of 
the Gospels is that which was once common in the West, in 
which the AiDostolic Evangehsts come first, namely, Mt, 

J oh, Lu, Me, the whole book being denoted by 
Mt -p J oh -p Lu -P Me -p X -p Cath -P Acts, 
where X stands for the unknown 'missing matter, and Cath 
for the portions of the Catholic Epistles w^hich it once con- 
tained (the three ej)istles of John, at the least). 

The MS. was presented by Beza to the Umversity of Cambridge, 
in whose public library it has since been preserved, in the year 
1582. If Beza’s own account can be trusted, it was brought to him 
from the monastery of St Irenaeus at Lyons, w’here it had been 
lying mutilated and covered with dust, the time of its discovery 
being the sack of Lyons in 1562. Some superficial grounds for 
doubting the exactness of this statement are found in the facts (1) 
that Beza in his latest Greek Testament (1598) calls it Claromon- 
tanus, and not Lugdunensis (a term he never seems to apply, using 
instead the colourless veiustisswius) ; (2) that it was in Italy shortly 
before 1550, for this is undoubtedly the ]\IS. marked from which 
readings are given on the margin of Eobert Stephen’s edition of the 
N.T. in that year, and which is expressly stated by him to have 
been collated by ‘ ‘ our friends in Italy. ” But these statements can 
be reconciled by adding the further evidence of Marianus Yictorius 
as to the production at the Council of Trent (in 1546 '2) of an ancient 
Greek MS. continuing the Latin reading of John 21-^. This MS. 
was produced by 'William a Prato, bishop of Clermont in the 
Auvergne, and tbe neighbourhood of Clermont Ferrand to Lyons 
may be thought sufficient to explain at once the presence of the 
book in Italy and the fluctuation as to its title in the last Bezan 
X.T. It should be remarked, however, that there has recently been 
a recrudescence of suspicions as to the accuracy of Beza’s statements 
concerning the Codex, and that some modern scholars, becoming 
sceptical as to its connexion with Lyons at all, are looking for a 
home for the Codex in Italy, previous to its passing into Beza’s 
hands. 

Whatever may be the outcome of this demand for re-examination 
of the Bezan statements, it should be noted that Beza had not the 
slightest suspicion that his beloved mtustissinius was the same as 
the of Stephen ; for he quotes them as if they were two separate 
authorities, even in places where the Bezan Codex is most singular. 
Perhaps we must not be too severe on him in this, for the very 
same doubling of the authorities is found in Bianchini, Ev. Quad- 
rupleXj p. 483 (‘‘Lucse, c. 6, v. 4, ex tat hie et in Steph. insignis 
pericope de homine operante die sabbati ”), where the reading dis- 
cussed is the most conspicuous singularity in the whole MS., the 
passage at which the MS. usually stands open in the TJniversity 
Library at Cambridge, If Bianchini fell into the same trap, we 
must not judge Beza too hardly. In any case he cannot have 
known that his MS. had been collated for Robert Stephen in Italy. 
One would like to know something more about this collation. 
Who were the friends that collated ? The term seems too va^e 
for his son Henry, who probably was in Italy just at the right time 
for making the collation. Was there another hand ^ Perhaps that 
of Yatablus ? And was the collating done at Trent ? On these 
points some further information may be accessible. Meanwhile we 
adhere provisionally, but with some hesitation, to the belief that it 
is a Lyons MS. 

We have already alluded, in .passing, to two singular 
readings of the MS. in which it appears to be unique, 
namely, the reading in Job eav avrov deXo) 

onro)? € 0)9 Gpxo/xaL (“if I wish him to remain thus until I 
come ’'), and the unique interpolation in Lu 6^ (rr) avrrj 
7]ix€pa Oeaarapievo? reva epyafo/xevov tco craj^yGarci) 'etTrev avTco, 
av^po)7re, €t p.ev otSas rt TTotets, p,aKapt09 et* et Sc otSas, 
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cTTtKaraparos Kai Trapaljar'fjS et tov i-'o/ioi; = Oil the ,'^anie 
day having observed one working on tiic Slu /oittli lie >ai«i 
to him, Man, if thou knowe^r what tian det-r, hle.-.'cri art 
thou • but if thou kiiowe^t not, thou art accursed and a 
transgressor of the law ‘‘j. The.-o singular readings aral 
interpolations are characteristic eh the Codex Beza^*, and 
ajjparently Beza himself, though he quote*^ mariy of the 
most sruprising readings, felt some alarm at tiieiii, for he 
explained to the L'liiversit}" of CaiiiLri<lge that the IMS. 
ought not to be published, for fear of giving oiieiice 
vaadum potlm riuam ‘jmblicandum). At the same time he 
was alive to its critical value, and appears to have recog- 
nized its relation to the old Latin and Syriac texts of 
the New Testament. 

The MS. wns not long in the possession of the university before 
its text Avas trji>cribed^ more or less completely. It wjs tran- 
scribed in 1583 for Archbishop W’hitgift, and partly coEate I by 
Patrick Young. Archbishop IJsher collated it Walrrn- Poly- 
glot (1657), and Wetstein studied it closely in 1716. In 1732 it 
was collated by John Dickinson, AVith a view to remedy the errors 
in the critical apparatus of Mill. HoAvever imperfect these and 
other collations may be, they have an occasional scientific value at 
the present day in cases where the MS. has become illegible or 
damaged, e.g., Ac 21^^, where Y'hitgift’s transcript should be 
consulted, along wdth the other early readers and collators. ^Vhit- 
gift’s copy is in the Trinity College Library, Dickinson’s in Jesus 
College Library, the others are to be consulted in the several New 
Testaments to which they belong. In 1793 the first great attempt 
was made by the University of Cambridge to publish an accurate 
transcript of the whole text. The work Avas enti’usted to Dr 
Thomas Kipling, and splendidly issued in two folio volumes. The 
prolegomena -were poor, but the transcript Avas fairly accurate ; the 
AA’ork was, however, fiercely attacked on tAvo sides on which it was 
singularly vulnerable, the Latin of the preface and its logic. 
Thomas Edwards, of Clare Hall, produced a tract on Kipling's 
Avork, which was written in the liveliest style of 18th century 
polemic. Tlie tract is, however, hardly intelligible without a 
knowledge of contemporary university politics into which EdAvards 
frequently diverges, and which have little interest at the present 
day. A more serious defect was the use of a single fount of type, 
both for the text and the marginal annotations, which are centuries 
later than the body of the text, a fault which led Credner, and 
in our own time Resoh, into serious errors with regard to the origin 
of the text. The next great step in the knowledge of the text was 
taken Avhen the MS. w’as edited by the Rev. F. H. Scrivener, in 
1864, with a very complete series of annotations and prolegomena, 
in which everything was done, or almost everything that an editor 
could do, to furnish the student with an exact representation, in 
ordinary type, of the contents of the MS, , anc^ to supply at the 
same time criteria for discriminating the various hands by Avhich 
the MS. had experienced correetion or annotation, and generally 
recording the fortunes and the history both of the MS. and the 
peculiar text which it transmits. Facsimiles were engraved of tAVO 
corresponding pages of the Greek and Latin, and of a number of 
places where correcting or annotating hands had been at Avork ; 
and, on the Avhole, a notable advance Avas made in the materials 
for the history of the Codex. In 1900 the aaTioIc MS. was photo- 
graphically reproduced for the university by the hands of Dnjardin 
of Paris, the very fragile and much worn hook being thus rendered 
the secure possession of scholars everywhere. The use of the photo- 
lithograph may sometimes mislead the reader, in cases where the 
shades of colour of the inks employed are no longer discriminated, 
and where the extreme tenuity of the vellum has allowed both the 
obverse and reverse of a leaf to appear at once in the transcript. 

A word skould be said at this point with regard to the 
text and its annotators and correctors. Naturally, after 
Kipling and Scrivener there is not much to be added in 
the way of readings to the text but it should be observed 
that Blass (to whom we shall presently refer) has read 
several places in the text where Scrivener had to resort to 
conjecture, e.g., the reading of Scrivener in 
Acts is peraf^a<i [Se arro aKV Aa 

[^eLcr'\rj\Oev ei<s rov [o f>[x]ov nvosy 
where Blass reads 

pera^as [cctto tou] aoAa in the first line, 
and Harris reads 

Kttt TjXOei/ €t 9 rov [o]t[/c]ov rivos 

in the second hne. . . 

The importance of the correction lies in the explanation 

aiiL — 17 
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that -Paul left, not Aquila, but Aquila’s house ; and in the 
restoration of a curious syntactical construction which is 
peculiar to Codes Bezos. Other corrections may be made. 
But it is in the annotations that the student i^dll, by the 
aid of the facsimile, add most to the Scrivener transcript, 
and where he will make many corrections both as to the 
matters deciphered and the dates to which the hands 
are assigned. Of publications which in recent times have 
dealt with the Codex Bezse, and the peculiar Western text 
of which it is the chief representative, the following should 
be noted : — (1) J. Eendel Harris, Study of Codex Bezce 
(1891), in which the problem of the Bezan text was reopened, 
and an attempt was made to explain the peculiarities by 
the hypothesis of Latin reactions upon a Greek text, accom- 
panied in a lesser degree by some Syriac reactions, the 
additional matter being largely due to a glossator who was 
probably under the inhuence of the Montanist movement. 
(2) F. H, Chase, Old Syriac Element in the Codex Bezce 
(1893) and The Sylo-Latin Text of the Gospels (1895), 
in which substantially the whole of the Bezan peculiarities 
were referred to Syriac influence, and an attempt was made 
to find the original home of the text in Antioch. (3) The 
reply by Harris in Lectures on the Western Text (1894) 
should be studied, both for what it contradicts and what 
it concedes, and especially for the proof it contains of the 
early diffusion of the Bezan accretions to the Acts in Meso- 
potamia and other parts of the East. (4) But these and 
other attempts to explain the genesis of the Bezan text were 
cast into the shade by a brilliant hypothesis of Professor 
Blass of HaUe, who maintained that the Lucan writings 
(St Luke and the Acts) in which the deviation of the 
Codex Bezae from canonical form is most conspicuous, 
were in reality extant in two separate editions produced 
by St Luke himself, one of which he calls Antiochian, 
and the other Roman, a hypothesis which Blass defends 
with astonishing learning and skill, and in which he en- 
listed, almost at once, a body of sympathizers such as 
Nestle, Hilgenfeld, Belser, Salmon, and others, whose writ- 
ings must be referred to. Blass himself not only published 
the Acts in what he supposed to he the original double 
edition, but defended himself against all attacks with 
amazing vigour, so that even Harnack has hardly suc- 
ceeded in demolishing his theory. Whether, however, this 
theory can be finally sustained is still m lite. What is 
certain is that the Western text, as represented in the 
Codex Bezse and cognate authorities, is older and more 
widely diffused than had been generally recognized; that 
it was extant in Greek, Latin, and Syriac in the earliest 
times ; and that no single series of linguistic reactions can 
explain it away. And whatever be the exact value of the 
Blass demonstrations and reconstructions, it is evident that 
a great increase of critical weight has accrued to the Western 
readings generally in consequence of them ; so that, even 
if it be conceded, as it must be, that the Codex Bezse is 
subject to all kinds of corrupting influences, such as lec- 
tionary prefaces, harmonizations, and bad transcriptions, the 
nucleus of the text is as old as anything which we have 
in evidence for the text of the New Testament. A strik- 
ing instance of this may be found in a far-reaching obser- 
vation of a pupil of Professor Blass, named Lippelt, who 
found on examining the spelling of the name Icaavi/ty? in 
the Codex Bezae, that the name was almost uniformly spelt 
with one v in the two Lucan books, although in the rest of 
the Codex the conventional spelling has prevailed. This 
striking testimony to the fact that the Bezan Luke and 
Acts once circulated together in a separate volume, though 
they are not now side by side, may be further extended 
by examining^ the Latin version, from which it appears 
that the spelling with one n prevails in Luke, hut not in 
Acts, the inference being that the combined Lucan volume 


was not translated all at once, but at two different times 
and by two different hands. The Bezan text, therclore, 
retains traces of the history and collection of the books 
of the N.T. and of tbeir translation winch are not to be 
found in any other MS., and to be faithful thus 'uc 
renders it certain that it is also tnistAvortliy in great-ca* 
matters. The ultimate discrimination of tlie vaidous 
elements in the Bezan (Western) text has yet to be made, 
and the suspicion is that the problem has net yet found 
its Newton. 0- 

Ccelentero. form a Group or Grade of the Animal 
Kingdom, the zoological importance of Avhich has risen 
considerably since the time (1887) of tlie publication ol 
the original article in the Ency. Brit.^ even though tluur 
numbers have been reduced by the elevation of tlu^ Spongi's 
or Porifera to the rank of an indopendeut Idiylum umhu- 
the title Parazoa (Sollas, 1884). For the Od'leiitcu'a tlius 
restricted, the term Enterocoela, in contrast to Gudoiaocnda 
(the old Coelomata), was suggested by Laukester (1900). 
From the more complex ' colonial Protozoa tlu‘- Ctoiiuilcu-a 
are readily separated by tbeir possession of two distinct 
sets of cells, with diverse functions, arrangt^d in two 
definite layers, — a condition found in no Protozoan. Tlu^ 
old criterion by which they and other JMetazoa wcu'c once 
distinguished from Protozoa, namely, tlu^ diHertmtiation 
of large and small sexual cells from cacti other and from 
the remaining cells of the body, has been brokcui down by 
the discovery of numerous cases of such diirertmtiatiou 
among Protozoa. The Ccelentera, as contrasted witL other 
Metazoa (but not Parazoa), consist of two layers of (‘ells 
only, an outer layer or ectoderm, an inner lnyvr or 
endoderm. They have hence been deserilxul as Diploblas- 
tica. In the remaining Metazoa certain cctls are budded 
off at an early stage of development from one or both of 
the two original layers, to form later a third lay(^r, iho 
mesoderm, which lies between the ectoderm and entlodtu-m ; 
such forms have therefore received the name ff'ri] loblasticau 
At the same time it is necessary to ol)stu*ve that it is by 
no means certain that the mesoderm found in various 
groups of Metazoa is a similar or bomologoiis formation 
in all cases. A second essential difference betwecui ( .-(olen- 
tera and other Metazoa (except Parazoa) is that in the formtu' 
all spaces in the interior of tlie body are rcferalffo to a 
single cavity of endodermal origin, the “gastro-vascmlar 
cavity,"' often termed the coeleutoron : the spacses are 
always originally continuous with one anotln^r, ami are in 
almost every case permanently so. Tliis single cavity and 
its lining serve apparently for all those fimctions (digt^s- 
tion, excretion, circulation, and often nqjrodiutdou) whidi 
in more complex organisms are distributed among various 
cavities of independent and often very dlverHc origin. 

In the CcBlentera the ectoderm and endoderm are set 
apart from one another at a very early ]xuiod in the life- 
history; generally either by dolammatiori or invagination, 
processes described in the article EMBRYOLOdY. Be- 
tween these two cell-layers a mosoglcna (Bourne, 1887)* is 
always intercalated as a secretion by one or both of them ; 
this is a gelatinoid, primitively structureless lamella, which 
in the first instance serves merely as a basal support for 
the cells. In many cases, as, for example, in the Medusm 
or jelly-fish, the mesogloea may be so thick as to constitute 
the chief part of the body in bulk and weight The 
ectoderm rarely consists of more than one layer of cells : 
these are divisible by structure and function into nervous, 
muscular, and secretory cells, supported by interstitial cells. 
The endoderm is generally also an epithelium one coll in 
thickness, the cells being digestive, secretory, and sometimes 
muscular. Reproductive sexual colls may bo found in 
either of these two layers, according to the class and 
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sub-class in question. The inesogbea is in it^enf nn inert ; 
non-cellular secretioiij but the of iuu*cular and 

other cells into its substance, both from ectoderm aud 
endoderm, gives it in many cases a strong resemblance to 
the mesoderm of Triploblastica, — a resemblance which, 
while probably superficial, may yet serve to mdicate the 
path of evolution of the mesoderm. 

The Coelentera may thus be briefly defined as Metazoa 
which exhibit two embryonic cell-layers only, — the ecto- 
derm and endoderm, — their body-cavities being referable 
to a single cavity or coelenteron in the endoderm. Their 
position in the Animal Kingdom and their main subdivisions 
may be expressed in the following table : — 

I. Protozoa. 

II. Paiiazoa. 

III. Metazoa. 


Ccelentera Triploblastica 

= Diploblastica. (including Coelomata). 


Hydromedusse. Seyphozoa. Ctenophora. 


Scyphomedus®. Anthozoa. 

On a comparison of these subdivisions with those adopted 
by Professor Lankester in the article Hydrozoa (Ency. Brit. 
vol. xii.), it will be noticed that the Scyphomedusae then 
included with the Hydromedusae as Hydrozoa are here 
placed nearer to the Anthozoa than to their old pendants. 
The reasons for this may be stated briefly. 

The HYDBOMEDUSiE are distinguished from the Seyphozoa 
chiefly by negative characters ; they have no stomodaeum, 
that is, no ingrowth of ectoderm at the mouth to form an 
oesophagus ; they have no mesenteries (radiating partitions) 
which incompletely subdivide the coelenteron ; and they have 
no concentration of digestive cells into special organs. Their 
ectodermal muscles are mainly longitudinal, their endoder- 
mal muscles are circularly arranged on the body- wall. Their 
sexual cells are (probably in all cases) produced from the 
ectoderm, and lie in those radii which are first accentuated 
in development. They typically present two structural 
forms, the non-sexual hydroid, and the sexual medusoid; 
in such a case there is an alternation of generations 
(metagensis), the hydroid giving rise to the medusoid by a 
sexual gemmation, the medusoid hearing sexual cells which 
develop into a hydroid. In some other cases medusoid 
develops directly from medusoid (hypogenesis), whether by 
sexual cells or by gemmation. The medusoids have a 
muscular velum of ectoderm and mesogloea only. 

The SCYPHOZOA have the following features in common: — 
They typically exhibit an ectodermal stomodsenm; parti- 
tions or mesenteries project into their coelenteron from 
the body-wall, and on these are generally concentrated 
digestive cells (to form mesenterial filaments, phaceuse, 
etc.) ; the external musculature of the body-wall is circular 
(except in CeriantJms ) ; the internal, longitudinal ; and 
the sexual cells probably always arise in the endoderm. 

The ScYPHOMEDTJS^, like the Hydromedusae, typically 
present a metagenesis, th'e non-sexual scyphistomoid (corre- 
sponding to the hydroid) alternating with the sexual 
medusoid. In other cases the medusoid is hypogenetic, 
medusoid producing medusoid. The sexual cells of the 
medusoid lie in the endoderm on interradii, that is, on the 
second set of radii accentuated in the course of develop- 
ment. The medusoids have no true velum ; in some cases 
a structure more or less resembling this organ, termed a 
velarium, is present, permeated by endodermal canals. 


The Anthozoa difibr from the Seyphomedmio in having 
no niedusoid form : they all more or resemoA a >,ea- 
anemorie, aud may be termed actirfioid. Thev are (with 
rare exceptions, prubably secondarily ac'piired ; hypegeuetic, 
the otispriug resembliiig the parent, aud both being :-exuaL 
The sexual cells are borne on the mesenteries in position.-, 
irrespective of obvious developmental radii. 

The Ctenophoba are so aberrant in structure that it 
has been proposed to separate them from the Ccelentera 
altogether : they are, however, theoretically deducibie from 
an ancestor common to other Coelentera, but their extreme 
specialization precludes the idea of any close reiationsliii^ 
with the rest (see Ctenophoba). 

As regards the other three groups, however, it is easy to 
conceive of them as derived from an ancestor, represented 
to-day to some extent by the planula-larva {Ency. Brit, 
Hydbozoa, voL xii. p. 518), which was Ccelenterate in so 
far as it was composed of an ectoderm and endoderm, and 
had an internal digestive cavity (I. of the table). 



At the point of divergence between Seyphozoa and 
HydromedusiB (II. of the table of hypothetical descent), 
we may conceive of its descendant as tentaculate, capable 
of either floating (swimming) or fixation at will like 
Lucernaria to-day ; and exhibiting incipient differentiation 
of myoepithial cells (iieuro-muscular cells of Hydbozoa, 
loc. cit. p. 549). At the parting of the ways which led, 
on the one hand, to modern Scyphomedusae, on the other 
to Anthozoa (III.), it is probable that the common ancestor 
was marked by incipient mesenteries and by the limitation 
of the sexual cells to endoderm. The lines of descent — 
II. to Hydromedusae, and III. to Scyphomedusae — repre- 
sent periods during which the hypothetical ancestors IL 
and III., capable of either locomotion or fixation at will, 
were either differentiated into alternating generations 
of fixed sterile nutritive hydro-ids (scyphistomoids) and 
locomotor sexual medusoids, or abandoned the power of 
fixation in hypogenetic cases. During the period repre- 
sented by the line of descent — HI. to Anthozoa — this 
group abandoned its power of adult locomotion by swim- 
ming. During these periods were also attained those less 
important structural characters which these three groups 
present to-day. (g. h, fo.) 

Cog'll a.C| chief town of arrondissement, department 
of Charente, France, 32 miles west by north of Angou- 
Itoe, by rail. Large quantities of brandy and wine are 
exported to England, America, and Australia, and the 
total trade in alcoholic liquors of Cognac alone has a 
mean annual value of .£1,200,000. Population (1881), 
13,096; (1896), 18,932. 
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Cohrts Ferdinand (1828-1898), German bot- 
anist, was born on 24tli January 1828 at Breslau. He 
was educated at Breslau and Berlin, subsequently being 
Professor of Botany at Breslau University. _ He had a 
remarkable career oviing to his Jewish origin. He was 
contemporary with Pringsheim, and w^orked with Goeppert, 
Hees von Esenbeck, Ehrenberg, and Johannes Muller. At 
an early date he exhibited astonishing abihty with the 
microscope, which he did much to improve, and his 
researches on cell-w^alls and the growth and contents of 
plant-cells soon attracted attention, especially as he made 
remarkable advances in the establishment of an improved 
cell-theory, discovered the cilia in, and analysed the move- 
ments of, zoospores, and pointed out that the protoplasm 
of the plant-cell and the sarcode of the zoologists were 
one and the same physical vehicle of life. Although 
these early researches were especially on the Algae, in 
which group he instituted marked reforms of the rigid 
system due to Kutzing, Cohn had already displayed that 
activity in various departments which made him so famous 
as an all-round naturalist, his attention at various times 
being turned to such varied subjects as Aldorovanda^ 
torsion in trees, the nature of waterspouts, the effects 
of lightning, physiology of seeds, the proteicl crystals in 
the potato, which he discovered, the formation of tra- 
vertin, the rotatoria, luminous worms, &c. &c., the mere 
notice of which would carry us too far. 

It is, however, in the introduction of the strict biological 
and philosophical analysis of the life-histories of the lower 
and most minute forms of life that Cohn’s greatest 
achievements consist, for he applied to these organisms 
the principle that we can only know the phases of growth 
of microscopic plants by w^atching every stage of develop- 
ment under the microscope, just as we learn how different 
are the youthful and adult appearances of an oak or a 
fern by direct observation. The success with which he 
attempted and carried out the application of cultural and 
developmental methods on the Algae, Eungi, and* Bacteria 
can oMy be fully appreciated by those familiar with the 
minute size and elusive evolutions of these organisms, 
and with the limited appliances at Cohn’s command, 
nevertheless his account of the life-histories of Froto- 
coccm (1850), StephanosphcBra (1852), Tolvox (1856 
and 1875), Hydrodictyon (1861), and Sphceroplea (1855- 
57) among the Algae have never been put aside. The 
first is a model of what a study in development should 
be; the last shares with Thuret’s studies on Fucus and 
Pringsheim’s on Vaucheria the merit of establishing the 
existence of a sexual process in Algae. Among the Fungi 
Cohn contributed important researches on Piloholus (1851), 
Fmpusa (1855), Tarichium (1869), as well as valuable 
work on the nature of parasitism of Algae and Fungi. 

It is as the founder of bacteriology that Cohn’s most 
striking claims to recognition wdU be established. He 
seems to have been always attracted particularly by curious 
problems of fermentation and coloration due to the most 
minute forma of life, as evinced by his papers on Monas 
prodigiom (1850) and “Ueber blutahnliche Farbungen” 
(1850), on infusoria (1851 and 1852), on organisms in 
drinldng-water (1853), Die Wiinder des Blutes ” (1854), 
and had abeady published several works on insect epi- 
demics (1869-70) and on plant diseases, when his first 
specially bacteriological memoir {Crenothrix) appeared in 
the ^journal {Beitrdge zur Biologie) which he then started 
(1870-71), and which has since become so renowned. 
Investigations on other branches of bacteriology soon fol- 
lowed, among which “Organismen der Pockenlymphe ” 
(1872), “ Untersuchungen uber Bacterien,” I, (1872), II 
(1875), lY. (1876), are most important, and laid’ the 
foundations of the new department of science which has 
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now its own laboratories, literature, and votaries specially 
devoted to its extension in all directions. When it is 
remembered that Cohn brought out and helped Koch in 
publishing his celebrated paper on Anthrax (1876), the 
first clearly worked out case of a bacterial disease, the 
significance of his influence on bacteriology becomes 
apparent. 

Among his most striking discoveries during his studies 
of the forms and movements of the Bacteria may 
be mentioned the nature of Zoogloea^ the formation and 
germination of true spores, — which he observed for the 
first time, and which he himself discovered^ in Bacillus 
subtilis, — and their resistance to high temperatures, and 
the bearing of this on the fallacious experiments supposed 
to support abiogenesis ; as well as works on the bacteria 
of air and water, the significance of the bright sulphur- 
granules in sulphur bacteria, and of the iron-oxide depos- 
ited in the walls of Crenothrix. His discoveries in these 
and in other departments aU stand forth as mementoes of 
his acute observation and reasoning powers, and the 
thoughtful (in every sense of the word) consideration of 
the work of others, and suggestive ideas attached to 

his principal papers, bear the same characteristics. If 
we overcome the always difficult task of bridging in 

imagination the interval between our present platform 
of knowledge and that on which bacteriologists stood 
in, say, 1870, we shall not undervalue the important 
contributions of Cohn to the overthrow of the then for- 
midable bugbear known as the doctrine of ^^Spontaneous 
Generations^ a dogma of despair calculated to impede 
progress as much in its day as that of ^^Yilalism'*'' did 
in other periods. Cohn had also clear perceptions of 
the important bearings of Mycology and Bacteriology 
in infective diseases, as shown by his studios in 

insect-kiUing fungi, microscopic analysis of water, &c. 

He was a foreign member of the Eoyal Society and of 
the Linnean Society, and received the gold medal of the 
latter in 1895. He died in 1898. Lists of his papers 
will be found in the Catalogue of Scientific Papers of the 
Royal Society^ and in Ber. d. d. lot. Gesellsch.^ 1899, vol. 
xvii. p. (196). The latter also contains (p. (172)) a full 
memoir by F. Kosen. (ii. m. w.) 

CohOOSy a city of Albany county, Hew York, U.S.A., 
situated in 42" 46' H. lat. and 73" 42' W. long., in the 
eastern part of the state. Two railways enter the city— 
the Delaware and Hudson and the New York Central and 
Hudson Eiver. It was built for manufacturing purposes at 
the Falls of the Mohawk, which furnish power. In 1890 
there was an invested capital of $11,275,137, employing 
8939 persons, with a product amounting to $10,836,260. 
Of this amount one-half was represented by hosiery and 
knit goods, for which the place is famous. Population 
(1880), 19,416; (1890), 22,509; (1900), 23,910. 

Coimba.torey a town and district of British India^ 
in the Madras Presidency. The town is situated on the 
left bank of the Noyil river, 304 miles by rail from 
Madras. In 1881 it had a population of 38,967, in 1891 
of 46,383, and in 1901 of 52,931, showing an increase of 
14 per cent. The municipal income in 1896-97 was 
Es.55,730, The town stands 1437 feet above sea-leveJ, 
and is well laid out and healthy. It has a station on the 
Nilgiri branch of the Madras Eailway. It has two aided 
colleges, three high schools with ll85 pupils, several 

^ In August 1872 Cohn wrote: “So hat sich bei den Bakterien 
iiberhaupt keine eigenthche Portpflanzung (Bi- oder Sporen- bildung) 
bis jetzt nacbweisen lassen” (Beitr. B. i. H. 2, p. 179). In 1876 (Beitr, 
B. ii. H. 2, p. 263) he described the spores and their formation in 
B. suhtilis. 
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missionary bodies and literary institutions, and four 
printing-presses. There is one cotton mill, with 20,384 
spindles, emjdoying 1000 hands. 

The DISTRICT OF Coimbatore has an area of 7SG0 
square miles. The population in 1891 was 2,004,839, 
being 255 persons per square mile. In 1901 the 
population was 2,202,312, showing an increase of 10 
per cent. The land revenue and rates were Ks.33,82,127, 
the incident of assessment being Pc. 1-2-5 per acre; 
the number of police was 906. In 1897-98, out of 
a total cultivated area of 2,266,851 acres, 390,262 
were irrigated, including 74,973 from Government 
canals. The principal crops are millet, rice, other food 
grain, pulse, oilseeds, cotton, and tobacco, with a little 
coffee. Forests cover nearly IJ million acres, yielding 
valuable timber (teak, sandal-wood, &c.), and affording 
grazing ground for cattle. There are eight factories for 
pressing cotton, and two for cleaning coffee, two oilcake 
presses, three tanneries with an outturn valued at 
Es. 50,00,000, a sugar refinery, and 822 saltpetre refin- 
eries. The south-west hue of the Madras Eailway runs 
through the district. In 1896-97 the number of schools 
was 1242, attended by 35,477 pupils, being one pupil to 
every 57 of the total population. The registered death-rate 
in 1897 was 20' 1 per thousand. 

Coimbra, a city and episcopal see of Portugal, 
capital of district Coimbra, on the right bank of the 
Mondego, about 24 miles above its mouth. It has a 
scientific and literary institute. The average attendance 
at the university is 1350 students annually. There are 
manufactures of earthenware, hats, and leather ; and 
lamprey fishing is important. Population (1900), 18,424. 
The district of Coimbra has an area of 1499 square miles, 
and a population of 333,505, giving a density of 211 
inhabitants to the square mile. It has a fertile soil, and 
produces millet and wine, and possesses large herds of 
cattle. At Cape Mondego coal is mined. 

Coinage. See Numismatics. 

Co ire, or Chur (often now spelt “ Cur ”), the capital 
of the Swiss canton of the Grisons or Graubunden. 
It is 1952 feet above the level of the sea. The new 
Eaetian Museum has many antiquities, books, &c., relat- 
■ ing to ancient Eaetia, and includes also the geological 
collection of the monk Placidus k Spescha, who about 100 
years ago thoroughly explored his native country. Father 
Theodosius, the founder of the hospital, died in 1865, and 
has a monument in front of the cathedral. Population, 
9259 in 1888, and 11,513 in 1900. In 1888 Coire 
contained 6518 Eomanists and 2729 Protestants, while 
7799 spoke German and 1158 Eomonsch. The see of 
Coire dates probably from the second half of the 4th 
century, and the first known bishop, Asimo, is mentioned 
in 455. In the troubled times of the 8th century the 
bishops were also great temporal lords, while in 831 Louis 
the Pious granted the bishop “immunity for his territories, 
so that henceforth he was dependent simply on the empire. 
In 1170 he became a prince of the holy Eoman Empire, 
and later extended his power over many of the neighbour- 
ing regions. In 1392 he became the chief of the “League 
of the House of God,” originally formed in 1367 against 
him by his chapter, the city of Coire, &c. In 1526, by the 
“articles of Ilanz,” |he bishop lost all his temporal posses- 
sions and rights, having, so to speak, fulfilled his historical 
r61e of bringing together the elements of one of the three 
Eaetian leagues that in 1803 formed the canton of the 
Grisons, The guild constitution of the city of Coire lasted 
from 1465 to 1839. 


ArTiiOiiTTiE.s.--A ^ Eichkorx. a ■-* " Curiends.^ St 

LlabR'ii, i/U7. "V . JrvALT. a ■■ j die ftudalz£it 

ini Cuiischtii liaeiicn. Enrich, 2 j/arifc, itTl. C. Kind. 

llefon/intwn in th^n Bistkamern Cltur vnd Ldr/h,. Coire 1S5S. 

Con KALIN TON Moor. Gcsckichic ion Curmetiai, 2 yo'J. Coire, 
I&70-7-i.— P. C. VON Plania. iJas aiic Ilaettin. Beriia, 1S721 
— Ihid. Die Curractisckeyi Rerrsckafry^n in chr Fcudaheit. ^ B-jiii 
1881. — Ibid, Venfassungsgeschichtc dcr Sfndi Cur im 
Coire, 1S79. — Ibid, Geschiclite von Grauhuiidai. Bern, 18&2. 

CoichesteTj a municipal and parliamentary 
borough (coextensive; since 1885 returning only one 
member) and seaport of Essex, England, on the Colne and 
the Great Eastern Eailway. The ancient church of the Holy 
Trinity has been restored, and St Piunwald’s removed. 
Eecent erections are a new bridge over the Colne, assembly 
rooms, a corn exchange, a town-hall, a technical and 
university extension college, a drill-hall, a reading-room, 
a library, a dozen almshouses, and a new cattle market. 
The Essex and Colchester general hospital has been 
enlarged. Castle Park, of 9 acres, containing Colchester 
Castle, was opened in 1892. The harbour was taken 
over by the corporation in 1898. The oyster fisheries 
belonging to the corporation are held on a ninety-nine 
years" lease by the Colne Fishery Company, incorporated 
under an Act of 1870. The registered shipping at the 
end of 1900 consisted of 157 vessels of 4717 tons. In 
1900, 537 vessels of 38,731 tons entered, and 505 of 
34,338 tons cleared. These entrances and clearances do 
not include those of vessels trading between Colchester 
and London or other ports on the estuary of the 
Thames. Area, 11,331 acres. Population (1881), 28,374; 
(1891), 34,559 ; (1901), 38,351. 

Colchester, a town of Chittenden county, Yer- 
mont, U.S.A., on the Lake Champlain. The principal 
village of the town is Winooski, on Onion river, a few 
miles above its month, and on the Central Vermont Eail- 
way, at an altitude of 326 feet. Population (1880), 4421 ; 
(1890), 5143; (1900), 5352. 

Cold Harbor, a village of Hanover county, 
Yirginia, U.S.A., 10 miles north-east of Eichmond. It was 
the scene of a succession of battles, June 1, 2, and - 3, 1864, 
between the Union army under Grant and the Confederate 
forces under Lee. The Union troops, who took the 
offensive in most of the fighting, lost heavily, the total 
number being reported at 12,738. 

Cold Storage. See Eefrioerating Machinery. 

Coldwater, capital of Branch county, Michigan, 
U.S.A., situated in the south of the lower peninsula, 
on the east branch of Coldwater river, and on the Lake 
Shore and Michigan Southern Eailroad, at an altitude 
of 982 feet. Population (1880), 4681 ; (1900), 6216. 

Cole, Sir Henry (1808-1882), the English 

public servant whose name will always be associated with 
the early organization of “ South Kensington,” was born 
at Bath on 15th July 1808, and was the son of an officer 
in the army. At the a*ge of fifteen he became clerk to 
Sir Francis Palgrave, then a subordinate officer in the 
Eecord Office, and, helped by Charles BuUer, to whom 
he had been introduced by Thomas Love Peacock, and 
who became chairman of a Eoyal Commission for inquiry 
into the condition of the public records, worked his way up 
until he became an assistant keeper. He largely assisted 
in influencing public opinion in support of Sir Eowland 
Hill’s reforms at the Post Office. A connexion with the 
Society of Arts caused him to drift gradually out of the 
Eecord Office : he was a leading member of the Commis- 
sion that organized the great Exhibition of 1851, and 
upon the conclusion of its labours was made secretary to 
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tlie School of Design, -wMcli by a series of transformations 
became in 1853 the Department of Science and Art. 
Under its auspices the South Kensington Museum was 
founded in 1S55 upon land purchased out of the surplus of 
the Exhibition, and Cole practically became its director, 
retiring in 1873. His proceedings were frequently 
criticized, but the Museum owes everything to his energy. 
Indefatigable, genial, and masterful, he drove everything 
before him, and by all sorts of schemes and devices^ built 
up a great institution, whose variety and inequality of 
composition seemed imaged in the anomalous structure in 
which it was temporarily housed. He also, though to the 
financial disappointment of ^ many, conferred a great benefit 
upon the metropolis by originating the scheme for the 
erection of the Eoyal Albert Hall. He was active in 
founding the national training schools for cookery and 
music, the latter the germ of the Eoyal College of Music. 
He edited the works of his benefactor Peacock ; and was 
in his younger days largely connected with the press, and 
the author of many useful topographical handbooks 
jiublished under the pseudonym of “Felix Summerly.” 
He died on 18th April 1882. (b. a) 

Cole, Vi cat (1833-1893), English painter, born 
at Portsmouth on 17th April 1833, was the son of the land- 
scape painter, George Cole, and in his practice followed 
his father’s lead with marked success. He exhibited at 
the British Institution at the age of nineteen, and was first 
represented at the Eoyal Academy in 1853. His election 
as an Associate of this institution took place in 1870, and 
he became an Academician ten years later. He died in 
London on 6th Aprh 1893. The wide popularity of his 
work was due partly to the simple directness of his 
technical method, and partly to his habitual choice of 
attractive material. Most of his subjects were found 
in the counties of Surrey and Sussex, and along the 
banks of the Thames. One of his largest pictures, “ The 
Pool of London,” was bought by the Chantrey Fund 
Trustees in 1888, and is now in the National GaUery of 
British Art. 

See Bobeet Chignell. The Life and Paintmgs of Vicat CoU, 
London, 1899. 

Colenso, John William (1814-1883), Bishop 
of Natal, was bom at St Austell, Cornwall, on 24th 
January 1814. His family were in embarrassed circum- 
stances, and he was indebted to relatives for the means of 
university education. Second Wrangler at Cambridge, 
and Fellow of St John’s College, his mathematical dis- 
tinction led him to be invited to Harrow in 1837, but the 
step proved an unfortunate one. The school was just then 
at the lowest ebb under an unpopular headmaster, and 
Colenso not only got few pupils, but lost most of his 
.property by a fire which destroyed his house. He went 
back to Cambridge, and in a short time paid off heavy 
debts by diligent tutoring, and the proceeds of his 
marvellously successful series of manuals of algebra and 
arithmetic, which were adopted aU over England. In 
1846 he became rector of Forncett St Mary, Norfolk* and 
m 1853 was appointed Bishop of Natal. Fuh of zeal, he 
devoted himseH on his arrival to acquiring the native 
language, of which he compiled a grammar and dictionary, 
and into which he translated the New Testament and 
other portions of Scripture. His ardour, however, was 
soon diverted into another channel by the puzzling 
objections of natives, who convinced him that the verbal 
and IHosaic authorship of the Pentateuch 
could not be maintained. Colenso brought his arithmetical 
attaimnents to bear upon the question, and published his 
conclusions, positive and negative, in a series of treatises on 
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the Pentateuch, extending from 1862 to 1879. His con- 
clusions were naturally disputed with a fervour of convic- 
tion equal to his own. While controversy raged in 
England, the South African bishops, whose suspicioiis 
Colenso had already incurred by the liberality of his views 
respecting polygamy among native converts and a com- 
mentary upon Homans alleged to savour of heresy, met in 
conclave* to condemn him, and pronounced his deposition 
(December 1863). Colenso, who had refused to appear 
before their tribunal otherwise than as sending a protest 
by proxy, appealed to the Privy Council, which pronounced 
that the Cape Town Metropolitan had no coercive jurisdic- 
tion and no authority to interfere with the Bishop of 
Natal. No decision, therefore, was given upon tlie ineiits 
of the case; but it is significant that although many 
eminent clergymen have since expressed views agreeing in 
essentials with Bishop Colenso’s, no prosecution has been 
instituted against any of them. His adversaries, though 
unable to obtain his condemnation, succeeded in causing 
him to be generally inhibited from preaching in England, 
and set up a rival bishop in Natal, who, however, assumed 
a different title. The contributions of the missionary 
societies were withdrawn, but an attemjjt to dciuive liim 
of his episcopal income was frustrated by a decision of the 
Courts. Colenso, encouraged by a handsome testimonial 
raised in England, to which many clergymen subscribetl, 
returned to his diocese, and devoted the latter years of 
his life to further labours as Biblical commentator and 
translator, and especially to the defence of the natives 
against what he considered oppression and wrong. By 
this course he made more enemies among the colonists 
than he had ever made among the clergy. He died at 
Durban on 20th June 1883. The character of the man 
and of his works are summed up in ten words of Jowett : 
“He has made an epoch in criticism by his straightfor- 
wardness.” (n. G.) 

Colera.iBie| a maritime town and urban sanitary 
district, in the county of Londonderry, Ireland, on the 
river Bann and the Belfast and Northern Counties Eailway, 
145 miles north of Dublin. It ceased to be a parlia- 
mentary borough in 1885. The harbour has been much 
improved from grants by the Irish Society of London 
and from a loan under the Eiver Bann Navigation Act, 
1879. In all 420 vessels of 46,526 tons entered in 1899, 
and 256 of 32,631 tons cleared. The number of 
persons employed in the salmon fishery district in 1899 
was 731. Population (1881), 6694 ; (1891), 6845 ; 
(1901), 6929. 

Coleridi^e, John Duke Coleridgfe, 1st 

Babon (1820-1894), Lord Chief Justice of England, 
was the eldest son of Sir John Taylor Coleridge (see JUna/. 
Brit., 9th edition, vol. vi. p. 135). He was born at 
Heath’s Court, Ottery St Mary, on the 3rd of December 
1820. He was educated at Eton, an institution which, 
as managed in the ’thirties, sent most of its pupils 
into the world slenderly enough equipped for the battle 
of life. It was otherwise in the case of Coleridge, 
the system then prevailing, with its worship of Latin 
verses and the elegancies of classic scholarship in general, 
being just suited to bring out the rhetorical talents 
which did so much to make his fame ; but he owed even 
more to his innate love of letters than he did to any 
formal teaching. He gained a scholarship at Balliol, and 
entered that college at a very auspicious moment, for the 
scholars’ table there has never been occupied by a more 
brilliant company. The late Principal Shairp of St 
Andrews published in the year 1873 a poem called “ The 
Balhol Scholars from 1840-43,” which well described it. 
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Here is tlie sketch of Coleridge as he appeared to a con- 
temporary ; — 

Fair-haired and tall, slim but of stately mien. 

Inheritor of a high poetic name, 

Another, m the bright bloom of nineteen, 

Fresh fiom the pleasant fields of Eton came : 

Whate’er of beautiful or poet sung 
Or statesman uttered, round his memory clung; 

Before him shone resplendent heights of fame. 

With friends around the board, no wit so fine 
To wing the jest, the sparkling tale to tell ; 

Yet ofttimes listening in St. Mary’s shrine, 

Profounder moods upon his spirit fell : 

We heard him then, England has heard him since, 
Uphold the fallen, make the guilty wince. 

And the hushed Senate have confessed the spell. 

The other Balliol scholars celebrated in the same poem 
were Clough, Pritchard, Archbishop Temple of Canter- 
bury, Eiddell, Matthew Arnold, and Seymour. The last 
of these, a man of very great promise, died early at 
Laibach in Carniola. His sister was Coleridge’s first 
Avife; they were married when Coleridge was only five 
and twenty, and just about the same time he was called 
to the Bar. Coleridge used to say that the difference 
between his father and himself was that the former had 
started in life with a thousand pounds he had borrowed, 
while, with better fortune, he had started with a thousand 
pounds of his own. He was called to the Bar on 6th Novem- 
ber 1846, and went the Western Circuit, rising steadily, 
through more than twenty years of hard work, till in July 
1865 he was returned as member for Exeter in the Liberal 
interest. The impression which he made on the heads of 
his party was so favourable that they determined, early in 
the session of 1867, to put him forward as the protagonist 
of their attack on the Conservative Government. But 
that move seemed to many of their staunchest adherents 
unwise, and it was frustrated by the active opposition of a 
section, including Hastings Bussell (later ninth duke of 
Bedford), his brother Arthur, member for Tavistock, 
Alexander Mitchell of Stow, Kinglake, and Henry Sey- 
mour. They met to deliberate in the Tea-room of the 
House, and were afterwards sometimes confounded with 
the Tea-room party which was of subsequent formation 
and under the guidance of a different group. The pro- 
test was sufficient to prevent the contemplated attack 
being made, but the Liberals returned to power in good 
time with a large majority behind them in 1868. Cole- 
ridge was made, first. Solicitor-, and then Attorney-General. 

As early as 1863 a small body of Oxford men in Parlia- 
ment had opened fire against the legislation which kept 
their University bound by ecclesiastical swaddling clothes. 
They had made a good deal of progress in converting the 
House of Commons to their views before the General 
Election of 1865. That election having brought Coleridge 
into Parliament, he was hailed as a most valuable ally, 
whose great University distinction, brilliant success as an 
orator at the Bar, and hereditary connexion with the 
High Church party, entitled him to take the lead in a 
movement which, although gathering strength, was yet very 
far from having achieved complete success. The clerically- 
minded section of the Conservative party could not but 
listen to the son of Sir John Coleridge, the godson of 
Keble, and the representative of the man who had been 
the indirect cause of the Anglican revival of 1833, — ^for 
John Stuart MiU was right when he said that Coleridge 
and Bentham were, .so far as England was concerned, the 
leaders of the two chief movements of their times : “it was 
they who taught the teachers, and who were the two great 
seminal minds.” 

Walking up one evening from the House of Commons 
to dine at the Athen^um with Henry Bruce (afterwards 


Lord Aberdare) and another friend, Coleridge >aid : 
‘•There is a trial coming on whidi will ono of the 
most remarkable cau,<es tiuu has ever been heard 

of.” This was the Tichborne case, of whidi so inuch was 
said ere many tveeks had passed OA'er, and wiiicii led to 
jmoceedings in the criminal courts ri>iiig aimost to the 
dignity of a political event. These two trials vtere the 
most conspicuous features of Colendgeis later years at the 
Bar, and tasked his powers as an advocate to the utter- 
most, though he Avas assisted by the splendid abilities and 
industry of Charles (afterAvards Lord) Bowen. In 
November 1873 Coleridge sncceeded Sir W. Bovill as 
Chief Justice of the Common Pleas, and aaus immediately 
afterAvards raised to the Peerage as Baron Coleridge of 
Ottery St Mary. In 1880 he Avas made Lord Chief 
Justice of England on the death of Sir Alexander Cock- 
burn. 

In jury cases his quickness in apprehending facts and his 
lucidity in arranging them were very remarkable indeed. 
He Avas not one of the most learned of lawyers, but he 
was a great deal more learned than many people believed 
him to be, and as an ecclesiastical laAvyer had perhaps few 
or no superiors. His fault — a natural fault in one Avho 
had been so successful as an advocate — was that of being 
too apt to take one side. He allowed, also, certain pohtical 
or class prepossessions to interfere someAvhat A\ith the 
even course of justice. A game-preserving landlord had 
not to thank the gods when his case, however buttressed 
by undoubted right, came before Coleridge. Towards the 
end of his life his health failed, and he became somevrhat 
indolent. On the whole, he Avas not so strong a man in 
his judicial capacity as Campbell or Cockbui'n ; but when 
all has been said that could reasonably be said in his dis- 
paragement, even Bhadamanthus w^ould have to admit 
that his scholarship, his refinement, his power of oratory, 
and his character raised the tone of the Bench while he 
sat upon it, and that if it has been adorned by greater 
judicial abilities, it has hardly ever been adorned by a 
greater combination of varied merits. It is curious to 
observe that of all judges the man whom he put highest 
was one very unlike himself, the great Master of the Bolls, 
Sir William Grant. He died in harness. Early in the 
’nineties his friends could see that he began to feel his age. 
He made, indeed, no secret of it ; hut he might have lasted 
a little longer if a summer cold had not precipitated the 
^ end. He died on 14th June 1894. 

Coleridge’s work, first as a barrister and then as a judge, 
prevented his publishing as much as he other Avise would 
have done, but his addresses and papers would, if collected, 
fill several volumes and do much honour to his memory. 
One of the best, and one most eminently characteristic of 
the man, was his Inaugural Address to the Philosophical 
Institution at Edinburgh in 1 8 70. He was an exceptionally 
good letter-Avriter. Of travel he had very little experience. 
He had hardly entered Paris ; once, quite near the end of 
his career, he spent a few days in Holland, and came 
back a Avilling slave to the genius of Bembrandt ; but 
his longest absence from England was a visit to the 
United States, which had something of a business 
character. It is strange that a man so steeped in 
Greek and Boman poetry, so deeply interested in the 
past, present, and future of Christianity, never saw Borne, 
or Athens, or the Holy Land. The chief cause, no doubt, 
was the fatal custom of neglecting modern languages at 
English schools. He felt himself at a disadvantage Avhen 
he passed beyond English-speaking lands, and cordially 
disliked the situation. No notice of Coleridge can omit 
to make mention of his extraordinary store of anecdotes, 
which were nearly always connected vdth Eton, Oxford, 
the Bar, or the Bench. His exquisite voice, considerable 



136 


C 0*L F A X — 0 OLLIER 


power of mimicry, and perfect metliod of narration added 
greatly to the charm. He once told, at the table of Dr 
Jowett, Master of Ealliol, anecdotes through the whole 
of dinner on Saturday evening, through the whole of 
breakfast, lunch, and dinner the next day, through the 
whole journey on Monday morning from Oxford to Pad- 
dington, without ever once repeating himself. He was 
frequently to be seen at the Athenseum, was a member 
both of (trillion’s and The Club, as well as of the Literary 
Society, of 'which he was president, and whose meetings 
he very rarely missed. Bishop Gopleston is said to have 
divided the human race into three classes, — men, women, 
and Coleridges. If he did so, he meant, no doubt, to imply 
that the men of the family wEose chief example was the 
poet of “ Christabel ” had a certain feminine charm com- 
bined with a trace of feminine weakness. In John Duke 
Coleridge the charm was certainly present. 

Coleridge’s first wife died in 1878. She was an artist 
of real genius, and her portrait of Cardinal Newman was 
considered much better than the one by Millais. A short 
notice of her by Dean Church of St Paul’s was published 
in the Guardian on 13th February 1878, and was reprinted 
in her husband’s privately printed collection of poems. 
Coleridge remained for many years a widower, but married 
in 1886 Amy Augusta Jackson Lawford, daughter of 
Henry Baring Lawford, Esq., who survived him. He was 
succeeded in the peerage by his eldest son, Bernard John 
Sejunour. (m. a. d.) 

Colfax, Schuyler (1823-1885), vice-president 
of the United States, was born in New York City on 
the 23rd of March 1823, and died in Mankato, Minn., 
13th January 1885. After a meagre education he served 
as a clerk in Indiana, and then turned to journalism. 
From 1855 to 1869 he was a Kepublican representative 
in Congress from Indiana. In 1863 he was elected Speaker 
of the House, and served for three terms. In 1868 he 
was elected vice-president on the ticket with General 
Grant. Owing to his alleged connexion with the corrupt 
distribution of shares of stock in the Credit Mobilier he 
was not renominated. Im later years he was best known 
as a popular lecturer. 


Colima, one of the smallest states of Mexico, 
bounded by the state of Jalisco on the N., N.E., and W., 
by that of Michoacan on the E., and by the Pacific on 
the S.j with an area of 2273 square miles, including the 
islands of Ee"^ Gigedo. The population in 1879 was 
65,827, and in 1895 it was 55,752. The principal 
industries are agricultme, stock-raising, and the exploita- 
tion of the salt deposits; the products are coffee, cacao, 
tobacco, rice, cotton, indigo, sugar-cane, cereals, and 
leguminous plants. The state is divided into three par- 
tidos and seven mnnicipalities. The capital, Colima, 570 
miles from Mexico City, has a population of 18,977, and 
IS situated in a beautiful and fertile valley, irrigated by 
the Colima river. The city has good public buildings 
a cathedral, theatre, and a fine market-house. It has 
tramways and an electric light system. Amongst other 
towns are Manzanillo, Coquimatlan, Ixtahuacan, Almo- 
loyan, Comala. 


CoiSe di Val d’Elsa, a town and episcopal 
see of the province of Siena, Tuscany, Italy, 21 mUes 
north-west from Siena, 13 by rail to Poggibonsi. It con- 
sists of two quarters, the upper old town, wii a 13th- 
centuiy cathedral, and the lower new town, with busy 
ttonworks, glass, pottery, paper, and brick factories 
There m a technical school (1873). Here the Florentines 
defeated the Sienese in 1269. Population, about 6000. 


College Pointi formerly a village of Que'ens 
county, New York, U.S.A., but since January 1, 1898, a 
part of the borough of Queens, one of the five boroughs 
constituting the city of New York; on the east shore of 
Flushing Bay, an arm of Long Island Sound. Population 
(1880), 4192; (1890), 6127. (See New York City.) 

Colley, Sir George Pomeroy (1835-1881), 
British general, third son of George Pomeroy Colley of 
Eathangan, Co. Elildare, Ireland, and grandson of the 
fourth Viscount Harberton, was born on the 1st of 
November 1835, and entered the 2nd Queen’s Eegiment 
from Sandhurst as ensign in 1852. From 1854 to 
1860 he served in South Africa, and was employed 
in surveying and as a magistrate in charge of the Bashi 
river district in Kaffraria. Early in 1860 he wcjit 
with his regiment to China to join the Anglo-French 
Expedition, and took part in the capture of the Taku Forts 
and the entry into Peking (medal and clasp), returning to 
South Africa to complete his work in Kaffraria (brevet- 
majority). In 1862 he entered the Staff College and 
passed out in one year with honours. After serving as 
brigade-major at Devonport for five years he went to the 
War Office in 1870 to assist in the preparation of Mr 
Cardwell’s measures of army reform. He was aj>pointcd 
professor of military administration at the Staff' College in 
in 1871. Early in 1873 he joined Sir Garnet Wolscloy at 
the Gold Coast, where lie took charge of the trans])ort, 
and the success of the Ashanti Exj)edition was in no 
small degree due to his exertions (medal, brevet colonelcy, 
and C.B.y In 1875 he accompanied Wolseloy to Natal 
(C.M.G.). On his return home he was appointed military 
secretary to Lord Lytton, Governor-General of India, and 
in 1877 private secretary (K.C.S.I.). In 1879 he joined 
Wolseley as Chief of the Staff and Brigadier-General in 
S.E. Africa, but, on the murder of Cavagnari at Kabul, 
returned to India. In 1880 he succeeded Wolseley in 
S.E. Africa as High Commissioner and General Com- 
manding, and conducted the operations against the rebel 
Boers. He was defeated at Lang’s Nek and at the 
Ingogo river, and killed at Majuba Hill on 27th Febim- 
ary 1881. Colley contributed to periodical literature, and 
wrote the article '‘Army” in the ninth edition of the 
Encyclopedia Britannica. He had a very high reputation 
not only for a theoretical knowledge of military affairs, 
but^ also as a practical soldier ; and his disastrous faihme 
against the Boers completely upset all the estimates that 
had been made of his abilities. 

Collier, John Payne (1789-1883), English 
critic, was born in London, 11th January 1789. His father’s 
connexion -with the press obtained for him a position on 
the Morning Chronicle as leader writer, dramatic critic, 
and reporter, which continued till 1847; he was also 
called to the Bar. All the time he could spare, however, 
was. given to the study of Shakespeare and the early 
Enghsh drama. After some minor publications he pro- 
duced, in 1831, his History of English Dramatic Boetry 
and Annals of. the Stage, a badly arranged but valuable 
work. It obtained for him the post of librarian to the 
duke of Devonshire, and access to the chief collections of 
early English literature throughout the kingdom. These 
opportunities were unhappily misused to effect a series of 
literary fabrications, which maybe charitably, and perhaps 
s-ttributed to literary monomania, but of 
difficult to speak with patience, so completely 
M they for a long time bewilder the chronology of 
Makespeare’s writings, and such suspicion have they 
tffiown upon MS. evidence ip general. After Hew Facts, 
Hew Farticulars, and Ewrther JParticulafs respecting 
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Shakespeare had appeared and passed muster, Collier 
produced (1852) the famous FerMiis Folio^ claiming to 
possess numerous MS. emendations of Shakespeare by 
“an old corrector.” The authenticity of these was dis- 
puted in several quarters on internal evidence ; and when 
in 1859 they were submitted to experts at the British 
Museum they were incontestably proved to be forgeries. 
The point whether Collier was deceiver or deceived was ' 
left undecided, but it must be feared that the falsifications 
of which he was unquestionably guilty among the MSS. at 
Dulwich College have left little doubt respecting it. Apart 
from these unhappy mystifications, which have thrown so 
much suspicion upon his antiquarian work that no state- 
ment of his can be accepted without verification, his 
literary career was useful and honourable. He published 
excellent editions of Shakespeare and Spenser, reprinted a 
great number of early Enghsh tracts of extreme rarity, and 
rendered good service to the numerous antiquarian societies 
vith which he was connected. His Old Man's Diary is 
an interesting record, though even here the taint of 
fabrication is not absent. Unfortunately what he did 
amiss is more striking to the imagination than what he 
did aright, and he will be chiefly remembered by it. He 
was active with his pen almost to the end of his life ; 
and died at Maidenhead, where he had long resided, on 
17th September 1883. (e. g.) 

Col I logwood, a town and railway station of 
Simcoe county, Ontario, Canada, 71 miles north-north-west 
of Toronto, on Lake Huron. It is the eastern terminus 
of two lines of steamers plying to Lake Huron and Lake 
Superior ports. It contains a large stone dry-dock and 
shq^yard, pork factory, and saw and planing mills, and 
has a large lumber, grain, and produce export trade, 
besides large shipbuilding plant and steel works. Ex- 
ports for the year 1899-1900 were valued at $2,657,413 ; 
imports at $277,770. Population (1881), 4435; (1900), 
5587. 

Collins, William Wilkie (1824-1 889), English 
novelist, the elder son of William Collins, B.A., the well- 
known landscape painter, was born in London, 8th January 
1824. He was educated at a private school in Highbury, 
and when only a small boy of twelve was taken by his 
parents to Italy, where the family lived for three years. 
On their return to England Wilkie Collins was articled to 
a firm in the tea trade, but four years later he abandoned 
that business for the law. He found little pleasure in his 
new career, however ; though what he learned in it was 
exceedingly valuable to him later. On his father’s death 
in 1847 young Collins made his first essay in literature, 
publishing the Life of William Collins^ in two volumes, in 
the following year. This gave him an incentive towards 
writing, and in 1850 he put forth his first work of fiction, 
Antonina, or the Fall of Borne, which was clearly inspired 
by his life in Italy. Basil appeared in 1852, and Hide 
and Seek in 1854. About this time he made the acquaint- 
ance of Charles Dickens, and began to contribute to House- 
hold Words, where Dark (1856) and The Dead Secret 
(1857) ran serially. His great success was achieved in 
1860 with the publication of The Woman in White, which 
was first printed in All the Tear Round. From that time 
he enjoyed as much popularity as any novelist of his day, 
and was continually employed in writing. No Name (1862), 
Armadale (1866), and The Moonstone (1868) being among 
his most successful achievements. The last-named story, 
for many of the details of which Collins was indebted to 
the curious history of the Load murder, is certainly the 
best detective novel ever written in the English language. 
After The New Magdalen (1873) his ingenuity became 
gradually exhausted, and his later stories were little more 
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than faint echoes of earlier successes. He died in Wiiiipoie 
Street, London, 23rd Stpteiiiber IbSO. CoIIiL^V gift was 
of the melodramatic order, and while inany of his stories 
made excellent plays, several of them were actucilly recfui- 
structed from pieces designedoriginalljfor stage nrrjduction. 
But if his colours were occasionally crude, and methods 
violent, he was at least a master of situation and eiiect. 
His trick of telling a story through the mouths of different 
characters is sometimes irritatingly disconnected ; but it 
had the merit of giving an air of actual evidence and 
reality to the elucidation of a myster 3 t He possessed in 
the highest degree the gift of absorbing interest ; the turns 
and complexities of his plots are surprisingly ingenious, 
and many of his characters are not only real, but un- 
common. Count Fosco in The Woinan in White is pjerhaps 
his masterpiece; the character has been imitated again 
and again, but no imitation has ever attained to the 
subtlety and humour of the original. (a. ww) 

Col marj a town of Germany, in the imperial territoiy 
of Alsace-Lorraine, district of Upper Alsace, 40 miles 
south-south-wmst from Strasburg by the railway to Basel. 
The town still has numerous narrow and picturesque streets, 
with good houses of the 16th and 17th centuries. It is 
the seat of several textile industries, and manufactures 
sewing thread, starch, sugar, 'and machinery; there are 
also bleachfields, breweries, and cultivation of wine and 
fruit. Population (1885), 26,537 ; (1900), 36,824. 

ColflOi a municipal borough (1895) and market-town 
in the Clitheroe parliamentary division of Lancashire, 
England, 6 miles north-north-east of Burnley by rail. 
Area of l3orongh, 5330 acres. Population (1901), 23,000. 

CologTICy in German Koln (ofilcially Coin, since 
1900), a town and archiepiscopal see of Prussia, in the 
Bhine province, on the left bank of the Bhine, by rail 44 
miles east by north from Aix-la-Chapelle, 24 south by east 
from Diisseldorf, and 57 north-north-west from Coblenz. It 
is a much improved town, and is no longer distinguished by 
its smells as it used to be. In 1881-85 the old fortifications 
were dismantled and the site (bought by the municipality 
from the War Office for £600,000) converted into a 
fine boulevard, the Bing Street, nearly 4 miles long. 
Beyond the Bing Street now extends a new continuous 
line of fortifications, covering an area of 1000 acres, thus 
doubling the area of the city of Cologne. Within the 
outer municipal boundary are further included (1888) the 
suburbs of Bayenthal, Lindenthal, Ehrenfeld, Nippes, 
Deutz (on the opposite side of the river), Sulz, Bickendorf, 
Mel, and Poll, protected by another widely extended circle 
of detached forts on both hanks of the Bhine. Of the 
former city gates four have been retained, restored, and 
converted into museums : the Severin gate, on the south, 
contains the geological section of the natural history 
museum ; the Hahnen (cocks) gate, on the west, is fitted 
as the historical and antiquarian museum of the city ; and 
the Eigelstein gate, on the north, accommodates the 
zoological section of the natural history museum. Along 
this same promenade are the technical trades school, the 
Boman Catholic church of the Heart of Jesus (1900), a 
monumental fountain to the memory of the Emperor 
William I. (1897), and the industrial art museum (1899- 
1900). The building of the cathedral was finally completed 
in 1880. It has since been supplied with fine bronze doors. 
The Great Bell {Kaiserglocke), cast in 1874, weighs 543 
cwt., and is the largest and heaviest bell that is rung ; it 
was put up in 1880. The view of the cathedral has been 
much improved by a clearance of the old houses in the 
Dom Platz, including the Archiepiscopal Palace. The 
new Platz is now flanked by fine buildings. Many new 
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clitn'ciies liave been built St Michael’s, churches in 
^Yiehl and in Eiehl, the church of Christ, &c.), and 
several of the older churches have been more or less 


completely restored, e.g., the 

(1875-88 and 1895-97), St Peter (1890-98), bt Ursula 
/I fion on \ St. aAvenn. and St Cecilia. A handsome lloiiuui 



Catholic church was completed in Deutz in 1896 • and 
in 1896-99 a large synagogue, west of the Eing. ^ The 
church of St Andreas (1220 and 14U) contains the 
remains of AJbertus Magnus in a gilded shrine. Turning 
to the secular buildings — the ground floor of the 
Giirzenich was in 1875 converted into a stock exchange, 


and in 1890-91 provided with a fine staircase. In the 
street Burgmauer Stands the supreme court for the Ehine 
province, and off the street are the post ofl&co (1893), a 
fine early Gothic building, and the Imperial Bank (1897), 
also in the early Gothic style. Farther west is the 
municipal library and archives (1894-97), also Gothic. 
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A handsome central railway station (high level) was built 
in 1889-94. The raihvay now follows the line of the 
ceinture of the now inner fortifications, and there are 
three city stations in addition to the central. Like all 
important German towns, Cologne has of recent years 
been beautified by fine monuments. The most con- 
spicuous is the colossal equestrian statue (224 feet high) 
of Erederick William III. in the Heumarkt. There are 
also monuments to Moltke (1881), to Johann von Werth 
(1885), the cavalry leader of the Thirty Years’ War, and 
to Bismarck (1879). Near the cathedral is an archi- 
episcopal museum of church antiquities. Cologne has, 
further, a large civic hospital, a conservatory of music, a 
commercial school (1900), a commercial high school (1901), 
a girls’ commercial high school (1900), theological and 
teachers’ seminaries, a girls’ college (1900), and lunatic 
asylums. Commercially, Cologne is one of the chief centres 
on the Pthine, and has a very important trade in corn, wine, 
mineral ores, coals, drugs, dyes, manufactured wares, 
groceries, leather and hides, timber, porcelain, and many 
other commodities. A large new harbour, with spacious 
quays, has been constructed towards the south of the city. 
In 1898 a total of 3461 vessels of 1,323,800 tons entered 
and cleared the port. Industrially, too, Cologne is a 
place of very considerable importance. The manufacture 
of machinery, bricks, cottons and woollens, and india- 
rubber goods, and printing are carried on on a large scale, 
and there are factories for sugar, chocolate, and many 
others. The famous Eau cle Cologne is produced in large 
quantities. Population (1885), 239,437 ; (1900), 370,685. 

Colombj Philip Howard (1831-1899), 
British vice-admiral, historian, critic, and inventor, the son 
of General T. Colomb, was born in Scotland, on the 29th of 
May 1831. He entered the Navy in 1846, and served first 
at sea off Portugal in 1847 ; afterwards he served, in 1848, 
in the Mediterranean, and from 1848-51 as midshipman 
of the Reynard in operations against piracy in Chinese 
waters; as midshipman and mate of the Serpent during 
the Burmese War of 1852-53 ; as mate of the Phoenix in 
the Arctic Expedition of 1854; as lieutenant of the 
Hastings in the Baltic during the Eussian War, taking 
part in the attack on Sveaborg. He became what was 
laiown at that time as a “Gunner’s Lieutenant” in 1857, 
and from 1859 to 1863 he served as flag-lieutenant to 
Eear-Admiral Sir Thomas Pasley at Devonx^ort. Between 
1858 and 1868 he was employed in home waters on a 
variety of special services, chiefly connected with gunnery, 
signalling, and the tactical characteristics and capacities 
of steam warships. From 1868 to 1870 he commanded 
the Dryad^ and was engaged in the suppression of the 
slave trade. In 1874, while captain of the Audacious^ he 
served for three years as fiag-captain to Vice-Admiral 
Eyder in China; and finally he was appointed, in 1880, to 
command the Thunderer in the Mediterranean. Hext 
year he was appointed captain of the Steam Eeserve at 
Portsmouth ; and after serving three years in that capacity, 
he remained at Portsmouth as fiag-captain to the Com- 
mander-in-Chief until 1886, when he was retired by super- 
annuation before he had attained fiag rank. Subsequently 
he became Eear-Admiral, and finally Vice-Admiral on the 
retired list. 

Ee3v men of his day had seen more active and more 
varied service than Colomb. But the real work for the 
Havy on which his title to fame and remembrance rests was 
done in another sphere. He was, in his day, essentially 
the thinker of the service. Many of his contemporaries 
were his equals, not a few were his superiors, in the prac- 
tical gifts and aptitude of the naval officer. But perhaps 
no officer of his time has left a more indelible mark on 


the thought and practice of the Xavy. His iiiind was at 
once inquiring, aspiring, logical, reflective, and inv-ntiva 
He was one of the first to perceXe the vast and mon.ciUous 
changes which must ensue from the introduction G' 
into the Xavy. He foresaw that it must eventually carry 
all before it, that it would immensely increase the tactical 
mobility of ships, and would for that reason entail a c^jiii- 
plete revolution in the methods he found in u.-e for the 

direction, conduct, and control of their iiioveinents, in 

other words, that it required a new system of signals and 
a new method of tactics. These he set himself to dev ise 
as far back as 1858. For the purposes of signalling 
Colomb adax^ted to naval use the methods eiiiplovL-d by 
the electric telegrax^h. It is wmll known that for X3ur[)Ose3 
of electric transmission the letters are represented by 
symbols composed of two elements variously combined, 
according to the Morse system. The idea of varying form 
is thus rex)laced by that of varying duration ; and by suitable 
combinations of two intervals of different dm'ation, one 
longer and one shorter, the whole alxjhabet and aU numbers 
can be represented. If an electric current is continuous, its 
interruption for a longer or a shorter period can be made 
to represent the two intervals required, and the symbols 
thus transmitted to a distance can by suitable mechanism 
be recorded on x^ax^er in the form now universally known 
as “dots and dashes.” Similarly, a beam of light can be 
made to transmit the same symbols to the eye by alternate 
periods, varying in duration, of occultation and disxiay. 
Colomb invented a lantern for this purpose in 1861, but 
it was not adopted by the Navy until 1867. In some 
form or other it is now in use in every imxDortant navy in 
the world. In daytime a hand flagstaff, with fiag attached, 
is made to transmit the required symbols by giving it a 
greater or less inclination from the perpendicular. In a 
fog, long and short blasts sounded on a fog-horn, steam- 
whistle, or steam-siren are employed for the same purpose. 
Before these methods were adapted by Colomb to naval 
use, the only signals emx3loyed were, in daytime, flags of 
different colours and shapes, and by night, lanterns vari- 
ously disposed. In fog there was nothing, and at night 
the range of signalling was very restricted and its method 
very inefficient. Nowadays, thanks mainly to Colomb, and 
to others who have developed his methods on the same lines, 
it is almost as easy to manoeuvre a fleet at night, or even 
in a thick fog, as it is in broad and clear daylight. 

What he had done for signals Colomb next did for 
tactics. Having first determined by experiment — for 
which he was given special facilities by the Admiralty — 
what are the manoeuvring powers of ships propelled by 
steam under varying conditions of speed and helm, he pro- 
ceeded to devise a system of tactics based on these data. 
In the sequel he prex^ared a new evolutionary signal-book, 
which was adox^ted by the Eoyal Navy, and still remains 
in substance the foundation of the existing system of 
tactical evolutions at sea. The same series of experi- 
mental studies led him to conclusions concerning the chief 
causes of collisions at sea ; and these conclusions, though 
stoutly combated in many quarters at the outset, have 
since been generally accepted, and were ultimately em- 
bodied in the International Code of Eegulations now 
adopted by the leading maritime nations on the recom- 
mendation of a Conference held at Washington in 1889. 

After his retirement Colomb devoted himself rather to 
the history of naval warfare, and to the large principles 
disclosed by its intelligent study, than to experimental 
inquiries having an immediate practical aim. As in his 
active career he had wrought organic changes in the order- 
ing, direction, and control of fleets, so by his historic 
studies, pursued after his retirement, he helped greatly to 
effect, if he did not exclusively initiate, an equally moment- 
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ous change in the popular, and even the professional, way 
of regarding sea-power and its conditions. He did not 
invent the term “ sea-power/ — it is, as is shown elsewhere 
(Sea-Powel), of very ancient origin, — nor did he employ 
it until Captain Mahan had made it a household word 
with all. But he thoroughly grasped its conditions, and in 
his great work on Naval Warfare (first ^lubhshed in 1891) 
he enunciated its principles with great cogency and wdth 
keen historic insight. The central idea of his teaching 
was that naval su]ireniacy is the condition precedent of 
aU vigorous military offensive across the seas, and, con- 
versely, that no vigorous military offensive can he under- 
taken across the seas until the naval force of the enemy 
has been accounted for — either destroyed or defeated and 
compelled to withdraw to the shelter of its own ports, or at 
least driven from the seas by the menace of a force it dare 
not encounter in the open. This broad and indefeasible 
principle he enunciated and defended in essay after essay, 
in lecture after lecture, until what at first was rejected as 
a paradox came in the end to be accepted as a common- 
place. He worked quite independently of Captain Mahan, 
and his chief conclusions were published before Captain 
Mahan's works ajDpeared. In the last edition of Naval 
Warfare he showed how, in the Cuban War, Captain 
Mahan had been driven by force of circumstances to adopt 
in practice the sound doctrine of the Command of the Sea, 
which in some of his works he had seemed in some 
measure to impugn. There wus no jealousy and no rivalry 
between these tw’o great writers on the philosophy of naval 
warfare. They worked on independent lines — Colomb per- 
haps with deeper and more consistent thought, but Mahan 
assuredly with a broader historical outlook, and with finer 
powers of lucid and orderly exposition. 

Colomb died quite suddenly and in the full swing of his 
literary acthity on October 13, 1899, at Steei^le Court, 
Botley, Hants. His latest published work was a biography 
of his friend Sir Astley Cooper Key, and his last article 
4vas a critical examination of the tactics adopted at 
Trafalgar, which show^ed his acumen and insight at then- 
best. He left much valuable Literary material in an un- 
finished state at his death. He was often thought too 
speculative, and even too visionary, by his contemporaries 
of a profession which is eminently practical, and little given 
to speculation even on the theory of its owm occupation. 
He was indeed essentially a jDioneer, and his larger range 
of thought often supplied the Navy with well-considered 
methods, of which practical men discerned neither the 
rationale nor the origin. But no naval oflS.cer of his time 
left a deeper or more lasting impression on the thought 
and action of the great service he adorned. 

(j. n. T.) 

Colombes, a town in the arrondissement of St 
Denis, department of Seine, France, 7 miles north-north- 
west of Paris, near the left bank of the Seine, and on the 
railway from Paris to Havre. It has a 16th-century church 
with 12th-century tower, numerous villa residences and 
boarding schools, and manufactures of gelatine and starch. 
A castle formerly stood here, in which died Henrietta 
Maria, queen of Charles I of England and daughter of 
Henry IV. of France. Port traffic (1899), 55,350 tons 
Population (1901), 23,061. The adjacent town of Bois 
CoLOMBES had a population (1896) of 10,404. 

Coiombia, a country of South America extending 
riom 12 20 N. lat. to the still undefined boundaries of 
Ecuador, Peru, and BrazH. The boundary towards 
Venezuela,* according to the arbitration of the Spanish 
Government in 1891, runs from the Bay of Calaboso west- 
wards to the mountains of Oca, then southwards along the 
watershed between the Magdalena river and Lake Mara- 


caibo as far as the Rio de Oro, whence it crosses the cor- 
dillera and follows successively the rivers Oira, Arauca, 
Meta, Orinoco, and Atabapo. Then it passes to the Picdra 
del Cocuy and follows the course of the Guainia to the 
frontier of Brazil. The boundary dispute with Peru and 
Ecuador was, by treaty of 1894, submitted to the arbitra- 
tion of Spain. The question of the frontier towards Costa 
Rica was in 1899 submitted to the president of tlie 
French Republic, who gave his award on 15th September 
1900. The boundary between the two republics is formed 
by the spur of the cordilleras starting from Cape ]\{ona 
on the Atlantic and enclosing on the north the valley of 
the Rio Tarire, and by the watershed between tbe Atlantic 
and Pacific ujj to the parallel of 9° N. lat. It then follows 
the watershed between the Chiriqui Viejo and the affluents 
of the Dolce Gulf, ending at Burica Point on the Pacific. 
The islands east and south of Cape Mona arc Colombian, 
to the west and north-west Costa Rican ; but seven islands 
at a greater distance, lying between the Mosejuito coast and 
the isthmus of Panama, are Colombian. On the Pacific 
coast Colombia possesses Burica and the islands to the 
east j Costa Rica, those to the west. 


Area and Po^pulatioQi . — According to a census taken in 1S71 tlu’; 
total population was 2,951,323, consisting of 1,434,129 males and 
1,517,194 females. An official estimate publislied in 188L, aiul 
considered to be approximately correct for the present date, gave 
the following details as regards area and population *. — 


Departments. 

Area m 
Square Miles. 

Population 
lu iSSl. 

Population 
per Square 
Milo. 

Antioquia (1884) 

22,316 

470,000 

21 

Bolivar .... 

21,345 

280,000 

13 

Boyaca .... 

33,351 

702,000 

21 

Cauca .... 

257,462 

621,000 

2-4 

Cundinamarca (1884) 

79,810 

569,000 

7 

Magdalena 

24,440 

90,000 

3-7 

Panama .... 

31,571 

285,000 

9 

Santander 

16,409 

555,000 

35 

Tolima(1884) . 

18,069 

306,000 

17 

Total . 

504,773 

3,378,000 

7-7 


This estimate includes some 220,000 uncivilized Indians, and the 
population of the different territories attached to departments. A 
later statement, published in 1893, estimates the total population at 
4,060,000, hut without precise data showing whore the increase 
occuiTed. The principal towns are Bogota (the capital), with 
110,000 inhabitants; Medellin, with 50,000; Panama, 30 000- 
Cartagena, 20,000; Bucaramanga, 20,000. ’ ' 

No statistics of the movement of population are conn )i led. An 
official calculation in 1893 estimated the death-rate at 21 per 1000 
20 per cent, of the deaths being those of children under one year 
and 30 per cent, of the total deaths those of children under five 
years of age. Of the total population 68-8 per cent, are engaged 
in agriculture; 10-6 per cent, are labourers; 8-6, mcehaiiics • 8-4 
commercial; 2*0, miners. ' ’ 


the tribes of Indians m the districts adioining the Meta Orinoc'o 
and the affluents of these two rivers. The higliLiuds are’genorally 
healthy, the lowlands and plains infected to some extent witli 
malarial fever. The annual mean temperature at Bogota, 8300 feet 
above sea-level, is said to be 63“ Pahr. 

Constit'iLfion mid Government . — The constitution of 1863 was 
superseded m 1886 by that nowin force, which adopted a centralized 
organization and named the state the Eepublic of Colomlha Tlu^ 
ffigislative power is entrusted to the Senate and the House of 
Representatives, together constituting the Congress, which meets 
at the capital every two years, on the 20th of July. The Senate 
consists of twenty-seven members, three from eiK-b 
who are elected for six years by the fi- i ■ . • ■ ^ ■ i-j . .il ■ . ■' ■[ -■ . i ; d! 
latures). The House of Representauves consists of sixty migi it 
members one member for every 50,000 inhabitants; they are 
elected for four years directly by citizens able to read and write, or 
who have an income of |500 a year, or real estate worth |1500. 
The executive authority la vested in the President of the Eemihlic 
ministers chosen by him, and a Council oT Stati 
consisting oi seven members. He is elected by electoral colleges 
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iocftZ Government. — Each of the ihiie departments is divided 
into provinces, and these into municipal districts, of which there 
are 991. The departments are under governors appointed by the 
President, and each has an elective assembly; n-s-itni.a every two 
years. The municipal distiicts are under aicaM. .iml each has 
an elective municipal council. The governors and alcaldes are 
agents both of the central and local autliorities. 

Justice. — Justice is administered by a supreme court composed 
of seven members, the president of the court being elected by the 
members for a term of four years. In each of the judicial districts 
there are superior tribunals, lower courts, and magistrates. The 
law, both civil and criminal, is written and codified. The foundation 
of the Colombian legal system is Spanish law, modified m certain 
directions to suit local conditions. Many complaints are made of 
the administration of justice throughout the republic, and there 
can be DO question that legal procedure is extremely dilatory. 

Behgion. — The religion is the Roman Catholic. Tlie ecclesi- 
astical establishment consists of an archbishoj), ten bishops, eight 
vicars-general, and 2170 j)riests of all classes, besides monks, 
who do not belong to the regular priesthood. The number of 
monks in 1894 in thirteen monasteries w^as 469, and the number of 
nuns in ten communities was 731. In 1894 the number of churches 
was 714, and chapels 312, in the whole republic. 

Education. — Education, especially in the primary branches, has 
been much neglected, although attention has from time to time 
been directed to the subject. Primary education is under the 
control of the municix)al authorities, grants in aid of the schools 
being given by the central Government. It is free, but not com- 
pulsory. The number of primary schools in 1898 was stated to be 
2036, and the number of pujuls on the rolls about 110,320. For 
secondary education there are thirty-four public colleges ; fifteen 
normal schools, with 600 pupils ; four technical colleges, with 800 
students ; two academies of music, with 300 pupils ; one school of 
fine arts, with 160 pupils ; a Salesian institute, with 200 pupils ; 
and a national night institute for artizans, with 150 pupils. There 
is a national university, and four departmental universities. The 
national Government devotes a sum of neaily 800,000 pesos 
annually to educational purposes. There is a national library con- 
taining 40,000 volumes, and a museum of antiquities and natural 
curiosities, both situated in the capital of the republic. Seminaries 
for priests are maintained by their own revenues and are free from 
civil control. 

Defence. — The peace footing of the army w'as fixed at 2158 men 
in the budget for the biennial period 1899-1900. The military 
strength, however, consists principally of a national militia com- 
prising about 130,000 men, with 3203 officers, who can be called 
to serve if required. The small arm in use is the Mannlicher rifle. 
The police force consists of 1000 men. 

Finance. — The actual revenue recorded in 1895 was 16,273,259 
pesos; in 1896, 20,444,489 pesos ; in 1897, 19,519,431 pesos; in 
1898, 17,941,569 pesos. For the biennium 1897-98 the revenue was 

57.461.000, and the expenditure 41,429,180 pesos, leaving a deficit 
of 3,968,180 pesos. The principal sources of revenue are the duties 
on imports and exports, these yielding 10,750,889 pesos in 1895, 
13,697,823 pesos in 1896, and 13,256,353 pesos in 1897. The 
failing off in 1897 was stated to be in consequence of the reduction 
of the duties on salt, and the suppression of the export duty on 
coffee. Other sources of income in 1897 were — the saladero tax, 
1,767, 607 pesos ; the sale of stamped paper, 733,762 pesos ; and the 
post office and telegraphs. The war department absorbs more 
than one-half of the annual expenditure ; but details of actual 
expenditure are not accessible. The budgets of revenue and 
expenditure are voted for periods of two years. For 1899-1900 the 
revenue was estimated at 34,305,000 pesos, and the expenditure at 

34.000. 000 pesos. ^ 

The service of the foreign debt was suspended in 1880. The 
amount of this obligation was then £1, 913, 500, bearing interest at the 
rate of 4J per cent, per annum. In 1896, when the debt and arrears 
amounted to £3,514,442, an agreement was made to issue bonds for 
£2,700,000 in exchange for old bonds, arrangements being made 
for a reduction in the rates of interest and amortization. ^ Of the 
authorized issue the sum of £2,500,000 had been emitted in 1899, 
but the payment of interest by Colombia ceased in 1899. The 
internal indebtedness consists of a consolidated debt of 6, 000, 000 
pesos ; a floating debt of 5,000,000 pesos ; and the paper money in 
circulation, increased by recent issues to 40,000,000 pesos. The 
total internal obligations are, therefore, 51,000,000 pesos in round 
numbers. 

production. — Economic development has been retarded by the 
difficulties of transport, and by the frequent recurrence of re- 
volutionary disturbances. The production of wheat and other bread 
stuffs is insufficient for local demand. The principal industry is 
coffee planting. The export of coffee in 1895 amounted to 21,504 
tons ; 1896, 28,521 tons ; in 1897, 17, 564 tons ; in 1898, 38,480 tons. 
Colombian coffee shipped at the Yenezuelan port of Maracaibo 
does not figure in the return of Colombian exports. Tobacco is 
exported in large quantities, amounting for 1898 to 6120 tons; 
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cocoa and sugar are also grown — the former in suffieient quantities 

for export. Ivory nu^=^ .mi U .re cohe - 1 for shipment 

abroad, and various n. ' ^ ■. Of india-rdhber, 404 

tons were exjiorted in 1898. The rubber trees are principally 
found in the low-lying forest regions bordering the Orinoco river, 
and southwards towards the affluents of the river Amazon. 

Pastoral industry extends over the whole cuimtiy, but is praotiseil 
on a large scale only on the great pjlains of the mterior acijoinmg 
the rivers flowing into the Orinoco, where the number of cattle is 
estimated to be not far short of 3,500,000, Dried beef, tasajo, is 
prepared, and annuals are driven to populous centres tor sale ; 
])ut the outlet is much restiicted. In 1899 the scarcity of cattle 
in Cnha caused a demand, and a large number of live animals were 
exported from the port of Cartagena- Sheep, goats, and swune 
are raised for the home market. 

The mining industry has hitherto been chiefly directed towards 
the search for gold and emeralds, and, to a lesser extent, silver. 
The production of gold and silver in three years is given as follows, 
in troy ounces : — 



1896. 

1897. 

1S9S. 


oz. 

oz. 

OZ. 

Gold 

106,416 

107,734 

109,470 

Silver 

3,407,610 

5,048,257 

5,484,725 


111 July 1899 a sudden fever for speculation in emeralds set in and 
lasted for some weeks. During this period stones to the value of 

4,000,000 pesos were stated to have changed hands, often at 
prices above the values in Europe. Iron ore of good quality is 
abundant. The salt mines are worked as a Government monopoly, 
and the supply is large. 

Manufacturing industry is only in its infancy. The Pradera iron- 
works to the north-east of Bogota have a capacity for a daily 
output of 30 tons of pig-iron, and this establishment also produces 
wrought iron, rails, sugar -mills, and castings. Manganese is 
found in the vicinity of these works. Breweries and distilleries 
have been established in the principal cities. Soap and candle 
factories, hoot- and shoe-making, tanneries, and other small local 
industries are found scattered over the republic to supply the local 
needs of the population. 

Commerce . — The imports consist mainly of tissues, groceries, 
wines and spirits, hardware, and other articles of common use 
or consumption, while the principal exports are coffee, gold and 
silver, tobacco, live-stock, hides and skins, bananas, and some 
medicinal products. The values of the imports and exports, 
expressed in sterling (gold peso = 4 sh.), for six years were as 
follow : — 


Years. 

Imports. 

Exports. 

* Years. 

Imports. 

Exports. 

1893 

1894 

1895 

£ 

2,680,660 

2,142,240 

2,305,670 

£ 

2,926,060 

3,192,400 

3,017,680 

1896 

1897 

1898 

£ 

3,389,420 

3,627,400 

2,216,610 

£ 

3,719,470 

3,364,080 

3,831,540 


In 1898 the imports at Panama and Colon amounted to the value 
of £722,468; and the exports to £212,220. The exports in 1898 
from the ports of Panama, Colon, Barranquilla, Cartagena, and 
Santa Marta comprised coffee to the value of £1,384,184; 
gold dust, £595,343 ; silver and silver ore, £182,018; tobacco, 
£309,609 ; hides and skins, £175,684; live-stock, £192,507; 
bananas, £116,720 ; rubber, £84,822. Of the exports in 1898, the 
value of £1,061,175 went to the United States, ,£963,270 to Great 
Britain, £674,350 to France, £613,980 to Germany, and £200,130 
to Venezuela. According to British statistics, the imports into 
the United Kingdom from Colombia in 1899 amounted t© £574,021 ; 
and the exports of home produce from the United Kingdom to 
Colombia, to £668,986 of which £356, 693 was for cottons. Accord- 
ing to American statistics, the imports into the United States from 
Colombia in 1899 amounted to £1,067,900, of which £506,320 was 
for coffee ; and the exports of home produce from the United States 
to Colombia, to £622,830. 

The principal commercial centre for the direct trade of Colombia 
is Barranquilla, slightly more than one -half of the total passing by 
way of that place through the port of Sahanilla ; about one-quarter 
of the balance goes to Cartagena, and the remainder is chiefly 
divided between Buenaventura, Biohaclia, and Santa Marta. The 
transit trade by way of Panama to and from Europe and the east 
and west coasts of North America averages annually about 130,000 
tons for the outward freights, and about 120,000 tons for those 
to Europe and the Atlantic ports. The impori and export trade 
is largely in the hands of British, German, Spanish, Italian, and 
French merchants. 

Shipping and Communications, — ^Thirty- three regfflar steamers 
visit Colombian ports monthly ; of these, 15 are Briti^, 9 Ameri- 
can, 4 German, 3 French, 1 Spanish, and 1 Italian. The number 
of ships entering Colombian ports in 1897 was 1897, with a total 
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tonnage of 858,457 tons ; the number cleared in the same year was 
1S50, with a tonnage of 800,710 tons. In 1898, 266 vessels of, 
altogether, 441,673 tons entered, and 263 of 442,777 tons cleared 
at Barranqnilla and Sabanilla — more than half the tonnage being 
British. The shipping belonging to Colombian ports had, in 1898, 
a total tonn ig-' oi 2227 tons. 

Keans of transport for both passengers and freight are confined 
to a large extent to conveyance by mule or donkey. The so-called 
roads are little more than bridle tracks. The total length of the 
railways open to public service m 1899 was only 419 miles; but 
about 80 additional miles are in course of construction. These 
railways are in isolated sections, running as a rule from the sea- 
board to inland towns at different points of tlie coast. The 
Panama-Colon line has a length of 48 miles ; the Cartagena- 
Calamar line, 65 miles. The Magdalena river foims an important 
artery of trade. It is na^ngable for 780 miles ; steamers ascend to 
La Dorada, 590 miles from Barranqnilla ; tributaries supply 215 
miles more of navigable river, and on these w^aters 42 steamers, 
with a total tonnage of 7330 tons, ply regularly. At present the 
journey from the coast to Bogota requires at least twelve days of 
continiions travel by rail, steamer, and mule. There are some 
8600 miles of telegraph lines, with 448 stations open to the public ; 
and a telephone system has been established in the principal towns. 
The republic is connected with the outside wmicl by the cable of 
the Central and South American Cable Company. 

The postal service is well organized ; in the two years 1896-97 
the letters and post-cards conveyed numbered 2,794,069 ; printed 
papers, 1,233,313 ; other packets, 161,217,— total pieces, 4,188,599. 

Faimma Canal. — The constmetion of a ship canal, 46 miles in 
length, across the Isthmus of Panama w’as in 1881 undertaken by 
a company wiiich went into liquidation in 1889, A new company, 
formed in 1894, carried on the work, and their concession was ex- 
tended to the year 1910, by which time it w^as estimated the canal 
and locks might he completed, at a cost of £20,480,000. The total 
sum raised for the purpose of constructing the canal was 772,545,412 
francs by the old company, and 65,000,000 francs by the new com- 
pany. Blit when the American Government took up the question 
of constructing an Isthmian Canal, the position of the Panama 
Company was necessarily involved. See the articles Canals and 
Lesseps. 

Credit and Currency. — The law, passed in 1894, for the redemp- 
tion of the inconvertible paper currency has not been carried into 
effect. The amount in circulation is stated to be 51,000,000 pesos, 
the value constantly fluctuating, to the injiuy of trade. In Panama 
the silver dollar of 25 grammes, *835 fine, is the coinage in common 
use, but Peruvian silver is also current. The priu''’nr'' '■'r.rk'ng 
institutions are the Banco Macional, the Banco de C. ; ■ i 'w, ,n'l 
the Banco de Bogota, besides a number of private banks. " The 
Banco Macional is exclusively a State bank, and through it the paper 
money is put in circulation. The metric system of w^eights and 
measures is the legal system, but is not customarily in use, except 
at the Custom House and other Government offices. Por ordinary 
purposes the Spanish pound, of 1*102 lb avoirdupois ; the arroha, of 
25 Ib ; and the carga, of 250 Tb, are invariably employed. Corn 
is measured by the fanega. In lineal measurement the mra (80 
centimetres) is used. The litre is the standard for liquid measure. 

Recent Hutory. — Tlie term of office for which President 
Aquiles Parra liad been elected in 1876 came to a con- 
clusion in 1878, and in April of that year General Trujillo 
was inaugurated as President of the republic for the two 
succeeding years. His administration was marked by a 
strong effort to place the financial position of the Govern- 
ment on a more satisfactory footing, and the internal in- 
debtedness was substantially reduced during his rule. In 
April 1880 Senor Eafael Nunez acceded to the Presidency. 
During his term of office revolutionary disturbances 
occurred in the provinces of Cauca and Autioquia, hut 
were suppressed with no great difficulty. Provision was 
made in 1880 for a settlement of the boundary dispute 
with Costa Rica, and in July of that year the federal 
Congress authorized the formation of a naval squadron. 
A movement was now set afoot in favour of a confederation 
of the three republics of Colombia, Ecuador, and Yenezuela 
on the basis of the original conditions existing after the 
expulsion of Spanish authority, and a resolution was passed 
by the Chamber of Deputies to that effect. The opposi- 
tion shown by Venezuela and Ecuador to this project 
prevented any definite result from being achieved. In 
April 1882 Senor Laldua became President, but^ his 
death occurring a year later, General Otalora was 
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nominated to exercise the executive power for the 
unexpired portion of the term. In 1883 the dispute 
in connexion with the boundary between Coloiul)ia 
and Venezuela was submitted by the two Governments 
to the arbitration of Alphonso XII., king of Si>ain, and 
a commission of live members was appointed to in- 
vestigate the merits of the respective claims. TJie clcilsion 
in this disjDute was finally given by the Qneen Jvogeni. of 
Spain on 16th March 1891. In April 18cSl Senor Ivafael 
Nuiiez was again proclaimed President of the lepublie. in 
his absence abroad. Pending his return tlic adniinistralion 
was left in the hands of General Cainpo Serrano and 
General Eliseo Payan. The Liberal ])arty had been 
instrumental in the re-election of Nnuoz, and leekc'd 
for a policy in conformity with their views and poli1i(‘al 
convictions. President Nunez had no sooner I’etnrni'd to 
Colombia than the Liberals discovered tliat liis ]Kiliiieal 
opinions had changed and had become strongly 
Conservative. Discontent at this condition of affairs 
soon spread. Nunez from motives of ill-heaKh did not 
openly assume the Presidential office, but from his Jiouse 
near Cartagena he practically directed the govcniimmit 
of the republic. The Liberals now Ix'gjui to fonunit a, 
series of revolutionary movements, and tlu\se hd im iSSo 
to a civil war extending over the deqiartmenis of Loyaea., 
Cundinamarca, Magdalena, and Panaina. (haieral Keyes 
and General Velez were the two ])rineii>al headers of the 
revolt. In order to protect the passage of the trallie aei’oss 
the Isthmus of Panama during these disturlied t-inies dt'- 
tachments of United States marines were landed tit 1‘ananui 
and Colon, in accordance with the terms of tlu* concession 
under which the railway had been constnieted. After a, 
number of defeats the leaders of the revolt snmanh'red in 
August 1885, and on 5th So]-)!!'!!!!)!'!- following ]ieacc 
was officially proclaimed. Nunez, \\lio liad nKsinwhilc 
assumed the Presidential duties, now" lironglit about 
a movement in favour of a fresh Act of Constitution Un' 
Colombia, and a ncwlawto that cfiectwus iinally approved 
and ponmlgatecl on 4th August 1880. Under the tt'nus 
of this act the federal system of governimuit for Colondfia 
was abolished, the states becoming d( paH nients, the 
governors of these political divisions being a])point(‘d l)y 
the President of the republic. Each department lias a, hxul 
legislative assembly elected by the people. Tlu‘ National 
Congress is constituted of the Senate and the JIousi'. of 
Representatives. The Senate is composed of twxaity-Htwen 
members elected for six years, onc-tliird retiring every iwx) 
years, three of whom are nominated ])y cmdi of the nine 
departments. The House of Representatives c((iripri.‘-'('s 
members elected for four years by universal suflrage, (‘ach 
department forming a constituency and Kdiirning one 
member for every 50,000 inhabitants. Uio Congress con- 
venes every two years. The Presidential term of ofiiee 
under the new Act was fixed at six years in place of the t^vo 
years formerly prevailing. The judiciary wms irremoval )lc, 

and trial by jury was allowed for criminal offences. Capital 
punishment was re-established, and the press was made- re- 
sponsible for matter published. The unlicensed trade in 
arms and ammunition thitherto existing was j)rohi])itcd. 
Previous to 1886 the crime of murder was only ])nnI.sliab]o 
years imprisonment, a sentence which in practice was 
reduced to two-thirds of that term ; slander and libel wore 
formerly offences which the law had no power to restrain, 
and no responsibility attached to seditious publications. 

After the promulgation of this new Act of Constitution 
President Nuiiez was proclaimed as President of the republic 
for the term ending in 1892. He was unable, however, in 
consequence of ill-health, to reside at Bogota and discharge 
the presidential duties, and, consequently, in August 1888 
beiior Cdrlos Holguin was designated to act for him. 
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In 1892 President Nunez was again elected to the Presi- 
dency for a term of six years, his continued ill-health, how- 
ever, forcing him to place the active performance of his 
duties in the hands of the Vice-President, Sehor Miguel 
Caro. In 1895 the Liberals made another attempt to seize i 
the Government of the country, but the movement was | 
suppressed without any very great difficulty. In this same 
year Nunez died, and Vice-President Caro became the 
actual President, an office he had practically filled during 
the three previous years. In 1898 Sehor M. A. Sancle- 
mente, a strong Conservative, and supported by the 
Church party, was elected to the Presidency for the period 
ending in 1904. In October 1899 the Liberals organized 
another revolutionary outbreak for the purpose of trying 
to wuest the power from Conservatives, but this attempt 
had no better success than the movements of 1885 and 
1895. In January 1900, however, Vice-President Marro- 
quiii seized upon the Government, imprisoned President 
• Sanclemente (wffio died in prison in March 1 902), and an- 
other period of disturbance began. The rebels rvere defeated 
in May in a desperate battle at Cartagena ; and continuous 
fighting went on about Panama, w’here British marines 
had to be landed to protect foreign interests. As the 
year 1900 advanced, the confiict w^ent on with varying 
, success, but the Government troops were generally 
victorious, and in August Vice-President Marroquin was 
recognized as the acting head of the executive, with a 
Cabinet under General Calderon. In 1901 the rebellion 
continued, and severe fighting took place about Colon. 
Further complications arose in August, when trouble 
occurred between Colombia and Venezuela. On the one 
hand, there were grounds for believing that the Clericals 
and Conservatives in both countries were acting together ; 
and, on the other, it was expected that President Castro 
of Venezuela would not be sorry to unite his owm country- 
men, and to divert their attention from internal affairs, 
by a war against Colombia. The Colombian revolutionary 
leaders had made use of the Venezuelan frontier as a base 
of operations, and the result was an invasion of Venezuelan 
territory by Colombian Government troops, an incident 
which at once caused a diplomatic quarrel. The United 
States Government in September offered its good offices, but 
President Castro refused them, and the state of affairs be- 
came gradually more menacing. Meanwhile both Panama 
and Colon were seriously threatened by the rebel forces, who 
in November succeeded in capturing Colon by surprise. 
The situation was complicated by the fact that the railway 
traffic on the Isthmus was in danger of interruption, and on 
the capture of Colon it became necessary for the American, 
British, and French naval authorities to land men for the 
protection of the railway and of foreign interests. 

The chief foreign treaties entered into by Colombia in the last 
quarter of the 19tli century were : — (1) A treaty with Great Britain, 
signed on 27th October 1888, for the extradition of criminals ; (2) 
a treaty of friendsliii'i, commerce, and navigation with Italy, 
signed 27th Octolier 1S02 ; (3) two protocols with Italy, signed 
respectively 24th May and 25tli August 1886, in connexion with 
the affair of the Italian subject Cerruti ; (4) a consular convention 
witb Holland^ signed 20th July 1881 ; (5) a treaty of peace and 
friendship with Spaiu, signed 30th January 1881 ; (6) a con- 
vention witli Spain for the reciprocal protection of intellectual 
property ; (7) a concordat with the Vatican, signed 31st December 
1887 ; (8) an agreement with the Vatican, signed 20th August 
1892, in connexion with ecclesiastical jurisdiction; (9) an agree- 
ment with the republic of San Salvador, signed 24th December 
1880, in regard to the despatch of a delegate to an international 
congress; (10) a treaty of peace, friendship, and commerce with 
Germany, signed 23rd July 1892 ; (11) a treaty with the republic of 
Costa Pica, signed in 1880, for the delimitation of the boundary ; 

(12) the postal convention, signed at ‘Washington, 4th July 1891 ; 

(13) a convention with Great Britain, signed 31st July 1896, in 
connexion with the claim of Messrs Punchard, M Taggart, 
Lowther, & Co. ; (14) a treaty of friendship, commerce, and 
navigation with Peru, signed 6th August 1898 ; (15) an extradi- 
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Co I O in b® 5 the capital and principal seaport of Ceylon, 
in the west coast. It has greatly changed since 1875. 
The formation of a commodious harbour (though the 
works are still in progress), and of 300 miles of railway, 
has made the port a very important one, mail steamers 
calling regularly, as well as men-of-war and mercantile 
marine of all nations, while the island’s export traffic is 
concentrated in it. The demolition of the landward side 
of the old Dutch fort enabled new roads and buildings 
to be constructed; much land was reclaimed; and the 
banks, many commercial and steamer offices now occupy 
fine buildings. A new suburb has been built over \vith 
handsome bungalows beyond the Public Museum (a very 
fine structure) and Victoria Park. The water su 2 :)ply is 
drawn from a hiH region 30 miles off. A scientific scheme 
of drainage is contemplated. Most of the town is lighted 
by gas, and certain quarters with electric light, and electric 
tramways have been laid over 7 miles of city roads. The 
packing, blending, and shipping of tea (rather than of 
coffee) is now the great industry, along with the prepara- 
tion and packing of cocoanut oil, cocoa (chocolate) plumbago, 
spices, &c. 607 steamers called to coal in 1900. Popula- 

tion (1891), 128,870 ; (1901), 154,279. There is a floating 
population in the harbour of from 5000 to 15,000. 

Colon, formerly known as Aspinwall, a city and 
port on the northern coast of Panama, in the republic of 
Colombia, South America, on the north-east side of the Bay 
of Limon, 41 miles north-west of Panama by rail. Having 
been burned down during the revolution of 1885, it was 
rebuilt on improved plans, but owing mainly to careless- 
ness in the administration and the untidy habits of the 
inhabitants, chiefly West Indians from Jamaica, it is still 
rather unhealthy. The streets, though wide and originally 
well paved, are badly kept, but are lighted by electricity. 
The harbour is only an open bay, and therefore dangerous 
at certain seasons. There are four piers, affording accom- 
modation for eight ocean steamers at one time, in addition 
to a number of sailing craft. The northern portion of the 
city, owned by the Panama Railway Company, is supplied 
with water from the Chagres river, but the remainder 
depends mainly on rain water. There are a number of 
important commercial houses, an aerated water factory, and 
a distillery. The average tonnage of vessels entering is 
over 500,000 annually. Colon possesses a bronze statue 
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of Columbus, presented by the Empress Eugenie in 1870. 
The population is about 10,000. 

CoiOilj an important railway town of Matanzas 
province, Cuba, and the centre of a rich sugar-planting 
country. Population (1899), 7175. 

Colonne, l^douai'cl (properly Judas) (1838- 

), Erench conductor, was born at Bordeaux on 23rd 

July 1838. He entered the Paris Conservatoire in 1856, 
and obtained there the first prizes in harmony and violin- 
playing in 1858 and 1863. He became a member of the 
orchestra at the Grand Opera in 1858, and at the founda- 
tion of Pasdeloup’s Concerts Populaires was one of the 
first violins. The success of these concerts induced Colonne 
to start some on his own account. With the aid of Messrs 
Duquesnei and Hartmann, he founded Le Concert National. 
The first concert took place at the Odeon Theatre on 2nd 
March 1873. The following year the Concert National 
changed its title to that of Association Artistique, and 
migrated to the Theatre du Chatelet. M. Colonne has 
done a great deal to popularize the works of Hector Berhoz, 
besides bringing forward compositions of the younger 
French school of music. He w^as ‘‘chef d’orchestre” at 
the Paris Grand Opera from 1891 to 1893, and conducted 
the first performance there of Wagner’s Die Walhure. 
M. Colonne has travelled with his orchestra, and he visited 
London in the autumn of 1896, when he gave four concerts 
at the Queen’s Hall. 

Color3.clO, a western State of the American Union, 
situated between 41“ and 37“ N. lat. and 102“ and 109“ 
W. long., bounded on the N. by V7yoming and Nebraska, 
on the E. by Nebraska and Kansas, on the S. by Okla- 
homa and New Mexico, and on the W. by Utah. Its 
largest and most important development has occurred since 
1 87 5. During this period the growth of its mining, railway, 
manufacturing, and agricultural interests has been much 
greater than during all its previous history, while its 
educational institutions have nearly all of them been estab- 
lished since it was admitted to the Union, and its popu- 
lation has increased several-fold. Many of its towns have 
sprung into existence during this time, and its larger towns 
have changed from straggling and poorly constructed villages 
into important residential and manufacturing cities. Its 
area is 103,925 square miles, or over 66,000,000 acres. 
The western half of the State was part of the Mexican 
Cession of 1848. The south-east corner was part of the 
Texas Cession of 1850, and the north-western part of the 
Louisiana Purchase of 1803. It was organized as a Terri- 
tory in 1861, and admitted as a State on 1st August 1876. 
At the first State election 30,000 votes were polled, the 
entire BepubHcan ticket being elected, with John L. 
Koutt (Eepuhlican) as Governor, The second Governor 
was F. W. Pitkin, who held office for four years, and was 
elected on the Eepuhlican ticket. He was followed by 
J ames B. Grant, a Democrat, who was succeeded by B. H. 
Eaton, a Eepublican. Alva Adams, a Democrat, was elected 
in 1887, and J. E. Cooper, a Eepubhcan, in 1890, 
being followed by John L. Eoutt. David H. Waite, a 
Populist, was chosen in 1893, Albert W. M‘Intire, a 
Eepublican, in 1895; Alva Adams was again chosen in 
1897, on a fusion ticket of Democrats and Populists, and 
on the same ticket Chas. S. Thomas was elected in 1899, 
and James B. Orman in 1901. The question of the free 
comage of silver played an important part in the last 
three elections. Woman’s suffrage prevails, having been 
adopted in the election of 1893 by a majority of about 
5000 votes. 


— In 1876 the population was estipiated at 135,000 : 
showed an increase to 194,327, that of 1890 to 
412,198, and that of 1900 to 539,700. The average number of 


persons to the square mile was 5*2 in 1900, as compared with S'D 
in 1890. The population in 1900 was made up as follows 
295,332 (547 per cent.) males and 244, 368 (45-3 percent.) females, 
448,545 native-born and 91,155 foreign-burn, 529,046 white and 
10,654 coloured (including 8570 negroes, 599 Chinese, 48 Japanese, 
and 1437 Indians). Out of 185,708 males 21 years of age and over, 
7689 were illiterate (unable to write), including 3804 foreign-boni, 
448 negroes, 138 Chinese, 10 Japanese, and 246 Indians. Tlic 
death-rate of the entire state in 1900, on the basis of the deatlis 
rejiorted to the U.S. census enumerators, was about 137. In 
1900 there were 165 incorporated cities, towns, and villages in 
Colorado, of which 27 had a population of more than 2000, and of 
these 7 bad a population of over 5000, namely, Denver, with 
133,859; Pueblo, with 28,157; Colorado Springs, with 21,085; 
Leadville, with 12,455 ; Cripple Creek, with 10,147 ; Boulder, with 
6150 ; and Trinidad, with 5345 inhabitants. The growth of 
Denver has been as follows : (1870), 4759 ; (1880), 35,629 ; (1890), 
106,713; (1900), 133,8.59. 

Mineral Resources . — The pioneers in the settlement of the State 
were attracted by its mineral resources. Gold and silver arc 
found in 57 counties ; iron, copper, lead, and zinc in 37 ; and 
aluminium in 5. The first discovery of gold was made on January 
7, 1859 ; since then the coin value of the gold and silver produced, 
including the output of 1899, has been l}};665,039,636. The coin 
value of the gold ]product for 1899 was |26,265,487, and that of 
silver $29,679,706, making a total of $55,945,193. The total pro- 
duct for 1898 was $53,484,649. The chief gold-producing counties 
are Gilpin, Boulder, San Miguel, El Paso, Teller, Clear Creek, 
and Lake. The Cripple Creek district produced in 1900 about 
$1,250, 000 ofgold per month, and sincel891 had yielded $43, -150,000. 
The largest silver production was in 1892, when the coin value ot‘ 
the product was $31,478,972. Iron ores are found in great abund- 
ance, and all materials necessary for making steel of excellent 
quality. The total value of the steel and iron products lor 1899 
was $7,681,719, in which year 134,936,223 pounds of steel rails 
and 215,640,332 pounds of pig iron were manufactured. Colorado 
stood ninth in 1898 in the list of coal-producing States. Tlic 
9<ffgregate area of coal beds is estimated at 18,100 square miles, and 
the accessible coal at 33,897,800,000 tons. In 1899 the total 
tonnage mined was 4,806,879, and 455,783 tons of coko were pro- 
duced, the number of men employed being 7821. There are 35 
oil wells in Fremont county, which are sunk to a depth of about 
1500 feet. The oil ordinarily rises to within 400 foot of the surface, 
although there have been a number of flowing wells. The product 
increased from 76,295 barrels in 1887 to 842,000 in 1892 ; in 1900 
it was about 500, 000. It 'is refined, for the most part, at Florence, 
where there are two modern refineries. The value of lead prodiiced 
in 1898 was $4,394,917; of copper, $1,831,500. The number of 
men employed in mining of all kinds was 30,231. Building stone 
of many varieties and of excellent quality is, produced, valued at 
$2,000,000 annually. Mineral springs are found in all parts of 
the State, They vary in temperature from 40'^ to 150° F. , and many 
possess medicinal value. The chief springs are at Manitou, Glen- 
wood, Idaho Spriugs, Poncho Springs, Buena Vista, and Canon 
City. 

Agriculture and Stoch- Raising . — Early experiments in farming 
indicated that regular crops could be secured only by means of 
irrigation, and in 1872 irrigation ditches were exempted from 
taxation. Extensive systems of canals were developed. In 1877 
English capitalists constructed a canal over 150 miles in length. 
This was followed by a canal that cost $2,500,000. Since then 
extensive canals have been built in the Arkansas and Grand 
Valleys, the San Luis Park, and other parts of the State. In 
1889 there were over 6000 miles of main irrigating ditches. In 
1900 the mileage had increased to more than 15,000, and the 
valuation of all irrigation enterprises was $6,000,000. The amount 
of land under irrigation in 1883 was 416,594 acres, and in 1899, 
1,975,400 acres. _ The average annual cost of water per acre is 79 
cents. The soil is fertile in the north central section and in the 
river bottoms and large valleys, producing cereals, fruits, and 
vegetables of a superior quality. As early as 1866 the Surveyor- 
General estimated that of the population of 35,000 one-half were 
engaged in agriculture. In 1870 the agricultural production was 
estimated at $3,500,000, or within half a million of the bullion 
product. The total value of all farm, range, ranch, and orcliard 
products in 1882 was $8,947,500, and in 1899, $45,774,251. The 
assessed valuation of all agricultural lands in 1900 was $19,566,124, 
and of grazing lands $9,901,701. The natural fruits are rare and 
almost worthless. In 1873 fruit trees began to be planted in 
various parts, and in 1882 the amount of land in orchards was 2500 
acres, and the estimated value of the fruit crop $250,000 ; in 1898 
the number of acres of fruit land was 118,752, and the value of the 
fruit crop $6,225,000 ; and there was still much open, for settlement 
and improvement. Apples, peaches, plums, apricots, pears, cherries, 
and melons of exceptionally fine flavour are raised in increasingly 
large quantities. The most productive sections are along the 
Arkansas Valley, and in the western and south-western portions of 
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the State. Melons from Rocky Ford and peaches from Mesa 
county are shipped to the east, and in small quantities to Europe. 
The report for 1898 shows that the staple grains gave the foUowing 
yield ^in bushels: wheat, 6,729,565, corn, 3,113,892; barley, 
353,952 ; oats, 3,063,191 ; rye, 47,484. The hay product was 
1,760,728 tons, and potatoes 2,564,331 bushels. The total value of 
these products wms estimated at $17,349,251, as against 83,047,750 
in 1882. It has been discovered by experiments conducted by the 
United States Government, through the Agricultural College, that 
the soil along the South Platte, the Arkansas and Grand° rivers, 
and also in the San Luis Valley, is adapted for the cultivation of 
sugar beets, the average crop being 16 tons to the acre, and the 
proportion of saccharine matter unusually large. Sugar factories 
have been built at Grand Junction, Rocky Ford, and Sugar City ; 
the first with a daily capacity of 3500 tons, and the others of 7500 
tons. Stock-raising has always played an important part in the 
development of the State. The native grasses are especially adapted 
for fodder. The grama, buffalo, and bunch varieties cure on the 
stem and furnish nutritive food throughout the year. Before the 
plains were fenced, large herds drifted to the south during the 
winter ; but sufficient hay and alfalfa are now cut to feed the cattle 
during the storms, which at longest are brief. As the industry 
has grown, laws have been enacted concerning branding, herding, 
and protection from disease ; and a State Board of Inspectors has 
been formed. In 1884 the number of cattle was given as 1,005,000, 
and the number of sheep as 1,497,000. In 1899 the number was 
as follows: cattle, 754,039 ; sheep, 930,839 ; horses, 194,923 ; and 
mules, 7480. The total assessed valuation was $11,627,730, the 
assessment being about one- third of the market value. Wool in 
1898 averaged seven pounds per fleece, the total clip yielding 
$840,000. The total value of cattle slaughtered in the packing 
houses in 1898 was $3,168,000. The value of the dairy product 
in the same year was $13,267,849. 

Manufactures. — Since 1888 there has been a considerable growth 
of manufacturing. There are 18 smelters and reduction plants in 
the State, situated mainly at Denver, Leadville, Durango, and at 
Pueblo, where there are also blast-furnaces, a steel plant, and 
rolling mills. The most improved methods of treating ore are 
used. The cyanide process, introduced in 1890, is now one of the 
most important factors in the treatment of low-grade and refractory 
gold and silver ores. The improved dioxide cyanide process was 
adopted in 1895. One million barrels of flour were produced during 
1899, the fifty mills having a capacity of 2,000,000 per annum. 
Cotton and paper manufactures are carried on in the vicinity of 
Denver. According to the United States’ Census of 1900, there 
were in the State 1792 manufacturing establishments (excluding 
1778 classified as hand trades, and 29^2 others, with a product of 
less than $500 each). They had a total capital of $59,515,279, an 
average number of 19,948 wage-earners, and products valued at 
$91,639,495. This sum includes the value of the gold, silver, lead, 
and copper smelted, which amounted to $44, 625, 305. Of the other 
products, iron and steel (valued at $6,108, 295), flouring and grist 
mill products (valued at $4,528,062), and foundry and machine 
shop products (valued at $3,986, 915), were the most important. 

Railways. — The Denver Pacific, built from Cheyenne, reached 
Denver in June 1870, and the Kansas Pacific in August of the same 
year. Then followed the Denver and Rio Grande, to which the 
earlier development of the State is largely due. In 1886 the Colo- 
rado Midland started from Colorado Springs westwards, up the 
Ute Pass, and through the South Park to Leadville, and then over 
the Continental Divide to Aspen and Glenwood Springs ; it has 
right of way over the Denver and Rio Grande line to Grand Junction, 
there connecting with the Rio Grande Western for Salt Lake City 
and Ogden, and the Pacific Coast. The Colorado and Southern, 
connecting Colorado with the south, has become an important 
system. In 1900 there were fifteen railways, with 4685 miles, in 
operation. The assessment on railways, tramways, telephones, and 
telegraphs was $35,533,686. 

Finances. — The assessed valuation in real and personal property 
in 1876 was $44,130,205 ; in 1899 the total assessed valuation of 
all properties vras $203,861,746 ; but this was regarded by the 
State Board as too low, and 5 per cent, increase was recommended. 
Taxes were levied in 1899 to the amount of $4,688,458. The 
total State debt in 1899 was $2, 584, 443. _ The cash in the trea- 
sury and uncollected taxes, $849,275, leaving a balance of indebt- 
edness of $1,735,167. The total deposits in the 36 national 
banks on 13th February 1900, was $45,802,863. 

Education. — Of the public lands, 3,715,555 acres were granted 
for the support of schools, 46,080 acres for the University, and 
90,000 acres for the Agricultural College. In 1900 the number of 
persons of school age (5 to 20 years inclusive)^ was 160,531. The 
amount apportioned to the various school districts for 1900 was 
$62,577, and the total value of all school properties was $6,495,850. 
The salaries paid to the teachers in the public schools during 1899 
and 1900 amounted to $1,423,680. Graded schools are found 
throughout the State, and high schools in all the larger towns. 
The State institutions are : the University of Colorado, at Boulder ; 
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the School of Mines, at Golden . ti.f 7: ...J. CoIIere, at Fort 

Collins; the Xuriiial School, at Greel-.; ; n.,. for the Deaf 

and Blind, at Colurado Springs ; the Iiidiistrial Soi.ool for boys, a: 
Golden, and for girls at Aurora. These are siipportid by a" niih 

tax, and special aT,promi:.t.;:i=j. The State University has an 
annual income of S7'j,0u0; anl a library of 19,000 volumes; the 
School of Mines, an income of $37,000 ; and the Koriuai Sohool 
an income of $32,000, and a library of 10,000 volumes. The Agri- 
cultural College has an income of S65,500, of which $20,000 D tom 
the United States Government. Experiment stations are conducted 
in connexion wfith the college at Fort Collins, Rocky Ford, and 
Cheyenne Wells. There are two institutions for higher education 
on an independent foundation. Colorado College, at Coloradf) 
Springs, is the oldest existing college in the State. Its property 
ill equipment and endowment is $1,500,000, aud it has a library of 
30,000 volumes. The University of Denver, under Methodist con- 
trol, is an outgrowth of the Colorado Seminary, the charter of 
which was granted in 1864. It has associated Law and Medical 
Schools. The Chamberlin Astronomical Observatory, with a 20- 
inch aperture telescope, is part of its equipment. 

{w. r. s.) 

Colora.ClO Springs, capital of El Paso county, 
Colorado, U.S.A. It is situated near the centre of the state, 
upon the high plains near the base of ^ the Rocky Aloun 
tains, on Fontaine qui Bonille river, at the mouth of 
Monument creek, in 38° 50' N. lat. and 101° 49' W. long., at 
an altitude of 5985 feet. Its situation is fine, commanding 
a superb view of the mountains, whose culminating pioint, 
Pike's Peak, rises to a height of 14,108 feet, or more than 
8000 feet above the city. It is entered by five railways : 
the Denver and Rio Grande ; the Atchison, Topeka, and 
Santa Ee ; the Colorado and Southern ; the Chicago, Rock 
Island, and Pacific ; and the Colorado Midland. It is the 
site of Colorado College, which in 1899 had a faculty 
numbering thirty-three, and was attended by 335 students. 
Colorado Springs was founded in 1871, upon the con- 
struction of the Denver and Rio Grande Railway, and 
has had a rapid growth. In its earher years this was 
due to the beauty of its situation and its reputation 
as a health resort for consumptives. In later years the 
development of the gold mines at Cripple Creek has 
given it importance as a supply-point for this great 
mining camp. Population (1880), 4226; (1890), 11,140; 
(1900), 21,085, of whom 2300 were foreign - born and 
875 negroes. 

ColOSSa^y once the great city of South-West Phrygia, 
was situated at an altitude of 1150 feet on rising ground on 
the left bank of the Lyons {Churuh Su), a tributary of the 
Mseander, at the upper end of a narrow gorge 2| miles 
long, through which the river runs between cliffs from 50 
to 60 feet high. It stood on the great trade route from 
Sardis to Celaense and Iconinm, and was a large, prosper- 
ous, and populous city (Herod, vii. 30 ; Xenophon, Anab. 
i. 2 , § 6 ), until its prosperity was ruined by the founda- 
tion of Laodicea in a more advantageous position. The 
town was celebrated for its wool, which was dyed a purple 
colour called colossinus. Colossse was the seat of an early 
Christian Church, possibly founded by Epaphras, to which 
St Paul addressed an epistle. For some centuries it con- 
tinued to prosper, but during the 7 th and 8 th centuries it 
was gradually deserted under pressure of the Arab inva- 
sions. Its place was taken by Khonse [Khonas) — a strong 
fortress on a rugged spur of Mt. Kadmus, 3 miles to the 
south, which became a place of importance during the 
wars between the Byzantines and Turks, and was the 
birthplace of the historian, Hicetas Khoniates. The wor- 
ship of angels alluded to by St Paul (Col. ii. 18), and 
condemned in the 4th century by a council at Laodicea, 
reappears in the later worship of St Michael, in whose 
honour a celebrated church, destroyed by the Seljuks in 
the 12 th century, was built on the right bank of the 
Lycus (Ramsay, Cities and Bishoprics of Phrygia, vol. i. 
1895). 

S. IIL — 19 
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1. Bionomics. 

T he scope of tMs article includes the uses of colour in 
the struggle for existence among animals and in their 
sexual relationships^ but not the physiological uses of 
coloured pigments or the discussion of pigments of un- 
certain meaning. 

Use of Colour for Concealment. — Cry2Jtic Colouring is 
by far the commonest use of colour in the struggle for 
existence. It is employed for the purpose of attack 
[Aggressive Eesemhlance or Anticryptic Colouring) as well as 
of defence {Frotective Resemblance or Procryptic Colouring). 
The fact that the same method, concealment, may be used 
both for attack and defence has been well explained by 
Belt {The Ratuy'alist in Nicaragua^ London, 1888), who 
suggests as an illustration the rapidity of movement which 
is also made use of by both pmsuer and pursued, which is 
similarly raised to a maximum in both by the gradual 
dying out of the slowest through a series of generations. 
Cryptic colouring is commonly associated with other aids 
in the struggle for life. Thus well-concealed mammals 
and birds, when discovered, will generally endeavour to 
escape by sr>eed, and Avill often attempt to defend them- 
selves activel}^ On the other hand, small animals which 
have no means of active defence, such as large numbers of 
insects, frequently depend upon concealment alone. Pro- 
tective Eesemblance is far commoner among animals than 
Aggressive Resemblance, in correspondence with the fact 
that predaceous forms are as a rule much larger and 
much less numerous than their prey. In the case of in- 
sectivorous Vertebrata and their prey such differences exist 
in an exaggerated form. Cryptic colouring, whether used 
for defence or attack, may be either General or Special. 
In General Resemblance the animal, in consequence of its 
colouring, produces the same effect as its environment, 
but the conditions do not require any special adaptation 
of shape and outline. General Resemblance is especially 
common among the animals inhabiting some uniformly 
coloured expanse of the earth’s surface, such as an ocean 
or a desert. In the former, animals of all shapes are 
frequently protected by their transparent blue colour; 
on the latter, equally diverse forms are defended by their 
sandy appearance. The effect of a uniform appearance 
may be produced by a combination of tints in startling 
contrast. Thus the black and wLite stripes of the zebra 
blend together at a little distance, and “ their proportion 
is such as exactly to match the pale tint which arid 
ground possesses when seen by moonlight (Galton, South 
Africa, London, 1889), Special Resemblance is far com- 
moner than General, and is the form which is usually met 
with on the diversified surface of the earth, on the shores, 
and in shallow w'ater, as well as on the floating masses of 
Alg® on the surface of the ocean, such as the Sargasso 
Sea. In these environments the cryptic colouring of 
animals is usually aided by special modifications of shape, 
and by the instinct which leads them to assume particular 
attitudes. Complete stillness and the assumption of a 
certain attitude play an essential part in General Resem- 
blance on land; but in Special Resemblance the attitude is 
often highly specialized, and perhaps more important than 
any other element in the complex method by which con- 
cealment is effected. In Special Resemblance the com- 
bination of colouring, shape, and attitude is such as to 
produce a more or less exact resemblance to some one of 
the objects in the environment, such as a leaf or twig a 
patch of lichen, or flake of bark. In all cases the resem- 
blance is to some object which is of no interest to the 


enemy or prey respectively. The animal is not hidden 
from view by becoming indistinguishable from its Ijack- 
ground, as in the cases of General Resemblance, but it is 
mistaken for some well-knowm object. 

In seeking the interpretation of these most interesting 
and elaborate adaptations, attempts have been made along 
two lines. Eirst, it is sought to exi)lain the cfleet as a 
result of the direct influence of the environment upon tJic 
individual (Buffon), or by the inherited cflbcts of effort and 
the use and disuse of parts (Lamarck). Second, natural 
selection is believed to have produced the result, and after- 
w^ards maintained it by the survival of tJie best eoncealcul 
in each generation. The former suggestions break down 
when the complex nature of numerous Special Resemblauc‘es 
is appreciated. Thus the arrangement of colours of many 
kinds into an appropriate pattern requires tlio co-operation 
of a suitable shape and the rigidly exact adopiion of a, 
certain elaborate attitude. The latter is in,slintdiv(\ a,n(l 
thus depends on the central nervous system. Tlu^ cryptic^ 
effect is due to the exact co-oi)cration of all tlu^se. factors ; 
and in the present state of science the only ] possible bo])e 
of an interpretation lies in the theory of natural selcad.lon, 
which can accumulate any and every variation whicdi temds 
towards survival. A few of the chief types of methods by 
which concealment is effected may ho brielly descnlbi'-d. 
The colours of largo numbers of Vertebrate animals arc*, 
darkest on the back, and become gradually lightc'.r on the. 
sides, passing into white on the belly. Abbot 11. Thayer 
{The Auk, vol. xiii., 1896) has suggested that tliis gradation 
obliterates the appearance of solidity, wliieh is duo In 
shadow. The colour-harmony, wdiicli is also t'ssential to 
concealment, is produced because the back is of t in*, samii 
tint as the environment {e.g., earth) bathed in the cold 
blue-white of the sky, wdiile the belly, being cold blue- 
white bathed in shadow and yellow earth nhlt'xions, 
produces the same effect. Thayer has made models (in 
the Natural History Museums at London, Oxford, and 
Cambridge) which support his interpretation in a vea-y 
convincing manner. This method of lumtralizing shadow 
for the purpose of concealment by increased liglituess 
of tint was first suggested by E. K roulton in the*, casc^ 
of a larva {Trans. Mnt. Soc. Lond,, 1887, p. 294) and 
a pupa {Trans. Ent. Soc. Loud., 1888, pp. r)96, 597), 
but he did not appreciate the great imi»oi'lanco of 
princiiffe. In an analogous method an animal in fi‘ont of 
a background of dark shadow may liavc part of its body 
obliterated by the existence of a dark tint, the remaimU'r 
resembling, e.g., a part of a leaf (Mliller, ZooL Jalir. J. IE 
Spengel, Jena, 1886). This method of rendering invisible, 
any part which would interfere with the resemblance is wdl 
known in Mimicry. A common aid to concealment is the 
adoption by different individuals of two or moi'c diflerent 
appearances, each of which resembles some special obje(‘t. 
to which an enemy is indifferent. Thus the leaf-like 
butterflies {Kallima) present various typos of colour and 
pattern on the under side of the wings, each of whidi 
closely resembles some well-known appearance presented 
by a dead leaf ; and the common British Yellow lliuler- 
wing Moth {Tryphmna pronuba) is similarly polymorjliie 
on the upper side of its upper wings, which are exposed as 
it suddenly drops among dead leaves. Caterpillars and 
pupae are also commonly Dimorphic, green and brown. 
Such differences as these extend the area which an 
enemy is compelled to search in order to make a living. 
In many cases the cryptic colouring changes appropriately 
during the course of an individual life, either seasonally, 
as in the ptarmigan or Alpine hare, or, according as the 
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individual enters a nevv' environinent in tlie course of its 
growtli (such as larva, pupa, imago, &c.). In insects mth 
more than one brood in the year, Seasonal DimorpJdsni is 
often seen, and the diherences are sometimes appropriate 
to the altered condition of the environment as the seasons 
change. The causes of change in these and Arctic animals 
are insufficiently worked out : in both sets there are observ- 
ations or experiments wdiich indicate changes from within 
the organism, merely following the seasons and not caused 
by them, and other observations or experiments which 
prove that certain species are susceptible to the changing 
external influences. In certain species concealment is 
effected by the use of adventitious objects, which are em- 
ployed as a covering. Examples of this Alloeryptic 
defence are found in the tubes of the caddis worms 
{Phrygai}ea)^ or the objects made use of by crabs of the 
genera Hyas^ Stenorhynchus, &g. Such animals are con- 
cealed in any environment. If sedentary, like the former 
example, they are covered up with local materials; if 
wandering, like the latter, they have the instinct to reclothe. 
Allocryptic methods may also be used for aggressive pur- 
poses, as the ant-lion larva, almost buried in sand, or the 
large frog Geratophrys, which covers its back with earth when 
waiting for its prey. Another form of Allocryptic defence is 
found in the use of the colour of the food in the digestive 
organs showing through the transparent body, and in certain 
cases the adventitious colour may be dissolved in the blood 
or secreted in superficial cells of the body : thus certain 
insects make use of the chlorophyll of their food (Poul- 
ton, Froc. Hoy. Soc. vol. liv. p. 417). The most perfect 
Cryptic powers are possessed by those animals in which 
the individuals can change their colours into any tint 
which would be appropriate to a normal environment. 
This power is widely prevalent in Fish, and also occurs in 
Amphibia and Eeptilia (the chameleon affording a well- 
known example). Analogous powers exist in certain 
Crustacea and Cephalopoda. All these rapid changes of 
colour are due to changes in shape or position of superficial 
pigment cells controlled by the nervous system. That the 
latter is itself stimulated by light through the medium of 
the eye and optic nerve has been proved in many cases. 
Animals with a short life-history passed in a single en- 
vironment, wliich, however, may be very different in the 
case of different individuals, may have a different form of 
Variable Cryptic Colouring^ namely, the power of adapting 
their colour once for all (many pupae), or once or twice (many 
larvae). In these cases the effect appears to be produced 
through the nervous system, although the stimulus of 
light probably acts on the skin and not through the eyes. 
Particoloured surfaces do not produce particoloured pupae, 
probably because the antagonistic stimuli neutrahze each 
other in the central nervous system which then disposes 
the superficial colours so that a neutral or intermediate 
effect is produced over the whole surface (Poulton, Trans. 
Ent. Soc. Lond., 1892, p. 293). Cryptic colouring may 
incidentally produce superficial resemblances between 
animals ; thus desert forms concealed in the same way may 
gain a likeness to each other, and in the same way Special 
Resemblances, e.y., to lichen, bark, grasses, pine-needles, 
(kc., may sometimes lead to a tolerably close similarity 
between the animals which are thus concealed. Such 
likeness may he called Syncryptic or Common Protective 
(or Aggressive) Besemhlance, and it is to be distinguished 
from Mimicry and Common Warning Colours, in which the 
likeness is not incidental but an end in itself. . Syn- 
cryptic Resemblances have much in common with those 
incidentally caused by functional adaptation, such as the 
mole-like forms produced in the burrowing Insectivora, 
Rodentia, and Marsupialia. Such likeness may be called 
Synteclmic Resemblance., incidentally produced by dynamic 
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similarity, just as Syncryptic Reseriiblaiice i- prcdjiceil by 

static similarity. 

Use of Colour for WarnSiq ard Sigrallirg. — The 
of colour for the purpose of warning tlic exact opno-ite 
of the one which has been just described, its obj-ct 
to render the animal conspicuous to its eneniie-, S'l that it 
can be easily seen, well remembered, and avoid-d in future. 
Warning colours are associated with some cpiality or weapon 
which renders the possessor unpleasant or dangerous, >ueli 
as unpalatability, an evil odour, a sting, the poison-fang, 
(kc. The object being to warn an enemy off, these crlo'trs 
are also called Apjosematic. Piecognitioii markmgs, <:>ii 
the other hand, are Episematic, assisting the individuals 
of the same species to keep together when their safety 
depends upon numbers, or easily to follow each other to a 
place of safety, the young and inexperienced benefiting hj 
the example of the older. Episematic characters are far less 
common than Aposematic, and these than Cryptic; although, 
as regards the latter comparison, the opposite impression is 
generally produced from the very fact that concealment 
is so successfully attained. iVarning or Aposematic Colours^ 
together with the qualities they indicate, depend, as a rule, 
for their very existence upon the abundance of palatable 
food supplied by the animals with Cryptic colouring. Un- 
palatahility, or even the possession of a sting, is not 
sufficient defence unless there is enough food of another 
kind to be obtained at the same time and place (Poulton, 
Proc. Zool. Soc., 1887, p. 191). Hence insects with Warn- 
ing Colours are not seen in temperate countries except at 
the time when insect life as a whole is most abundant ; 
and in warmer countries, with w’ell-marked wet and dry 
seasons, it will probably be found that Warning Colours are 
proportionately less developed in the latter. In many 
species of African butterflies belonging to the genus 
Junonia (including Precis) the wet-season broods are 
distinguished by the more or less conspicuous under sides 
of the wungs, those of the dry season being highly cryptic. 
Warning Colours are, hke Cryptic, assisted by special 
adaptations of the body-form, and especially by move- 
ments which assist to render the colour as conspicuous as 
possible. On this account animals with Warning Colours 
generally move or fly slowly, and it is the rule in butter- 
flies that the Warning patterns are similar on both upper 
and under sides of the wings. Many animals, wdien 
attacked or disturbed, “ sham death (as it is commonly 
but wrongly described), falling motionless to the ground. 
In the case of well-concealed animals this instinct gives 
them a second chance of escape in the earth or among 
the leaves, &c., when they have been once detected ; animals 
with Warning Colours are, on the other hand, enabled to 
assume a position in which their characters are displayed 
to the full (Portschinski, Lepidopterorum RossicB Biologia, 
St. Petersburg, 1890, plate i. figs. 16, 17). In both 
cases a definite attitude is assumed, which is not that of 
death. Other warning characters exist in addition to 
colouring : thus sound is made use of by the disturbed 
Rattle-snake and the Indian Echis, (kc. Large birds, 
when attacked, often adopt a threatening attitude, 
accompanied by a terrifying sound. The Cobra warns 
an intruder chiefly by attitude and the dilation of the 
flattened neck, the effect being heightened in some 
species by the “spectacles.” In such cases we often 
see the combination of Cryptic and Sematze methods, the 
animal being concealed until disturbed, when it instantly 
assumes an Aposematic attitude. The advantage to the 
animal itself is clear : a poisonous snake gains^ nothing 
by killing an animal it cannot eat ; while the poison does 
not cause immediate death, and the enemy would have time 
to injure or destroy the snake. In the case of smaR un- 
palatable animals with Warning Colours the enemies would 



148 COLOURSO 

only first become aware of tbe unpleasant quality by tasting 
and often destrojfing tbeir prey; but tbe species would 
gain by tbe experience thus conveyed, even tbougb tbe 
individual might suffer. An insect-eating animal does 
not come into tbe world Avitb knowledge : it bas to be 
educated by experience, and Warning Colours enable this 
education as to what to avoid to be gained by a small 
instead of a large waste of life. Furthermore, great 
tenacity of life is usually possessed by animals with Warn- 
ing Colours. Tbe tissues of Aposematic insects generally 
possess great elasticity and power of resistance, so that 
large numbers of individuals can recover after very severe 
treatment. 

Tbe brilliant Warning Colours of many caterpillars 
attracted tbe attention of Darwin when be was thinking 
over bis hypothesis of sexual selection, and be wrote to 
Wallace on tbe subject (Darwin, Life and Letters^ London, 
1887, vol. iii. p. 93). Wallace, in reply, suggested tbeir 
interpretation as Warning Colours, a suggestion since 
verified by experiment {Proc. Ent, Soc, Lond.^ 1867, 
p. Ixxx ; Trans. Ent. Soc. Lond.^ 1869, pp. 21 and 27). 
Although animals with Warning Colours are probably but 
little attacked by tbe ordinary enemies of tbeir class, 
they have special enemies which keep tbe numbers down 
to tbe average. Thus tbe cuckoo appears to be an insect- 
ivorous bird which will freely devour conspicuously 
coloured unpalatable larvse. Tbe effect of tbe Warning 
Colours of caterpillars is often intensified by gregarious 
habits. Another Aposematic use of colours and structures 
is to divert attention from the vital parts, and thus give 
tbe animal attacked an extra chance of escape. The large, 
conspicuous, easily torn wings of butterflies and moths act 
in this way, as is found by the abundance of individuals 
which may be captured with notches bitten symmetrically 
out of both wings when they w^ere in contact. The eye- 
spots and “tails” so common on tbe hinder part of the 
bind wing, and tbe conspicuous apex so frequently seen on 
the fore wing, probably have this meaning. Their position 
corresponds to tbe parts which are most often found to be 
notched* In some cases (e.g., many Lyccenidcie) tbe “ tail ” 
and eye-spot combine to suggest the appearance of a head 
with antennae at the posterior end of tbe butterfly, the 
deception being aided by movements of the hind wings. 
The flat-topped “ tussocks ” of hair on many caterpillars 
look like conspicuous fleshy projections of the body, and 
they are held prominently when the larva is attacked. If 
seized, tbe “ tussock ” comes out, and tbe enemy is greatly 
inconvenienced by tbe fine branched hairs. The tails of 
lizards, which easily break off, are to be similarly explained, 
the attention of the pursuer being probably still further 
diverted by the extremely active movements of the 
amputated member. Certain crabs similarly throw off 
their claws when attacked, and the claws continue to snap 
most actively. The tail of tbe dormouse, which easily 
comes off, and tbe extremely bushy tail of the squirrel, are 
probably of use in tbe same manner. Animals "with 
Warning Colours often tend to resemble each other 
superficially. This fact was first pointed out by H. W, 
Bates in his paper on the Theory of Mimicry {Trans. 
Linn, Soc. vol. xxiii., 1862, p. 495). He showed that the 
conspicuous, presumably unpalatable, tropical American 
butterflies, belonging to very different groups, which are 
mimicked by others, also tend to resemWe each other, the 
likeness being often remarkably exact. These resemblances 
were not explained by his theory of Mimicry, and he could 
only suppose that they had been produced by the direct 
influence of a common environment. The problem was 
solved in 1879 by Fritz MuUer (see Proc, EnU Boc. Lond 
1879, p. xx), who suggested that life is saved by this 
resemblance between Warning Colours, inasmuch as tbe 
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education of young inexperienced enemies is facilitated. 
Each species which falls into a group with Common Warn- 
ing (Bynaposematic) Colours contributes to save the lives 
of tbe other members. It is sufficiently obvious that the 
amount of learning and remembering, and consequently 
of injury and loss of life involved in the process, are 
reduced when many species in one place possess the same 
Aposematic colouring, instead of each exhibiting a different 
“danger-signal.” These resemblances are often described 
as “Mullerian Mimicry,” as distinguished from tnie^ or 
“ Batesian Mimicry ” described in the next section. Sinii lar 
Synaposematic resemblances between the specially protected 
groups of butterffies w^ere afterwards shown to exist in 
tropical Asia, the East Indian Islands, and l^olynosia by 
F. Moore (Proc. Zool. Boc., 1883, p. 201), and in Africa 
by E. B. Poulton (Report Brit. Assoc., 1897, p. G88). 11. 

Meldola (Aoin. and Mag. Nat. Hist, x., 1882, p. 417) 
first pointed out and explained in the same manner tlu^ 
remarkable general uniformity of colour and ])attcrn 
which runs through so many species of each of the dis- 
tasteful groups of butterflies; while, still later, Boulton 
(Proc. Zool. Boc., 1SS7, p. 191) similarly extended the 
interpretation to the Synaposematic resemblances between 
animals of all kinds in tbe same country. Thus, for 
examjile, longitudinal or circnlar bands of tbe same 
strongly contrasted colours are found in species of many 
groups with distant affinities. 

Certain animals, especially the Crustacea, make use of 
tbe special defence and Warning Colours of other animals. 
Thus tbe English Hermit-crab, Pagnrus bcrultardm, com- 
monly carries the Sea-anemone, Bagartia 2^(tradlic(t, (jn its 
shell; while another English species, Pagivnis y^Tideaitrn, 
inhabits a shell which is invaiiably clothed by the flattened 
Adamsia palliata. 

The white patch near the tail which is fre(|uently seen 
in the gregarious Ungulates, and is often rendered 
conspicuous by adjacent black markings, pro))ably aHsisls 
the individuals in keeping together; and a]>])earancM‘s 
with probably tbe same interpretation are found in 
many birds. The white upturned tail of tlie rabbit 
is probably of use in enabling the individuals to follow 
each other readily. The difference between a typical 
Aposematic character appealing to enemies, and Epi.s()- 
matic intended for other individuals of the same species, 
is well seen when we compare such examples as (1) 
the huge hanner-like white tail, cons])icuoualy con- 
trasted with the black or black and white ]) 0 (ly, by 
which the slow-moving skunk warns enemies of its ])owt^r 
of emitting an intolerably offensive odour; (2) the small 
upturned white tail of the rabbit, only seen when it is 
likely to be of use and when the owner is moving, and, if 
pursued, very rapidly moving, towards safety. 

Mimicry, or Pseudo-sematic Colonrs , — Tlui fact that 
animals with distant affinities may more or less (Fxstffy 
resemble each other was observed lung before tlu^ (‘xistiiig 
explanation was possible. Its recognition is imj.li.'d in 
a number of insect names with the tei’miuati()n fornii.% 
usually given to species of various Orders wljich nior(‘ or 
less closely resemble the stinging irynu'implera. Iliti 
usefulness of the resemblance was suggested in ivirby and 
Spence’s Introduction to Entomology, London, JHI7 vol 
ii. p. 223. H. W. Bates (fPmns. Linn. Bov. v<,L Ltiiil 
1862, p. 495) first proposed an explanation of Mimicry 
on the theory of Natural Selection. He sui»po.sc(I that 
every step m the formation and gradual improvement of 
the likeness occurred in consequence of its UHCifiilncsH in 
the struggle for life. The subject is of additional intercHt, 
inasmuch as it was one of the first attempts to apply the 
theory of Natural Selection to a large class of plumomeiia 
up to that time well known but iinexi)laincd. Numeroiw 
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examples of Mimicry among tropical American butterflies 
were discussed by Bates in Ms paper; and in 1866 A. B. 
Wallace extended the hypothesis to the butterflies of the 
tropical East (Trans. Linn. Soc. vol. xxv., 1866, p. 19); 
Roland Trimen (Trans. Linn. Soc. vol. xxvi., 1870, 
p. 497) to those of Africa in 1870. The term Mimicry is 
used in various senses. It is often extended, as indeed it 
was by Bates, to include all the superficial resemblances 
between animals and any part of their environment. 
Wallace, however, separated the Cryptic Resemblances 
already described, and the majority of naturalists have 
followed this convenient arrangement. In Cryptic Resem- 
blance an animal resembles some object of no interest to 
Its enemy (or prey), and in so doing is concealed; in 
Mimicry an animal resembles some other animal which is 
specially disliked by its enemy, or some object which is 
specially attractive to its prey, and in so doing becomes 
conspicuous. Some naturalists have considered Mimicry 
to include all superficial likenesses between animals, but 
such a classification would grouj) together resemblances 
which have widely different uses. (1) The resemblance 
. of a mollusc to the coral on which it lives, or an external 
parasite to the hair or skin of its host, would be Pro- 
cryptic; (2) that between moths which resemble lichen, 
Syncryptic ; (3) between distasteful insects, Synaposematic ; 
(4) between the Insectivor mole and the Rodent mole-rat, 
Syntechnic ; (5) the essential element in Mimicry is that it is 
a false warning (Pseud-aposematic) or false recognition (Pseud- 
opisematic) character. Some have considered that Mimicry 
indicates resemblance to a moving object ; but apart from 
the non-mimetic likenesses between animals classified above, 
there are ordinary Cryptic Resemblances to drifting leaves, 
swaying bits of twig, (fee., while truly Mimetic Resemblances 
are often specially adapted for the attitude of rest. Many 
use the term Mimicry to include Synaposematic as well as 
Fseudo-sematic Pesemhlances, calling the former “Miiller- 
ian,’^ the latter “Batesian,” Mimicry, The objection to 
this grouping is that it takes little account of the decep- 
tive element which is essential in Mimicry. In Syn- 
aposematic colouring the warning is genuine, in Pseud- 
aposcmatic it is a sham. The term Mimicry has led to 
much misunderstanding from the fact that in ordinary 
speech it implies deliberate imitation. The production of 
Mimicry in an individual animal has no more to do with 
consciousness or taking thought ” than any of the other 
processes of growth. Protective Mimicry is here defined as 
an advantageous and superficial resemblance of one animal 
to another, which latter is specially defended so as to be 
disliked or feared by the majority of enemies of the groups 
to which both belong — a resemblance which appeals to the 
sense of sight, sometimes to that of hearing, and rarely to 
smell, but does not extend to deep-seated characters except 
when the superficial likeness is affected by them. Mutatis 
mutandis this definition will apply to Aggressive (Pseud- 
episematic) Resemblance. The conditions under which 
Mimicry occurs have been stated by Wallace : — “(1) that 
the imitative species occur in the same area and occupy the 
same station as the imitated; (2) that the imitators are 
always the more defenceless ; (3) that the imitators are 
always less numerous in individuals ; (4) that the imitators 
differ from the bulk of their allies ; (5) that the imitation, 
however minute, is external and visible only, never extend- 
ing to internal characters or to such as do not affect the 
external appearance.” It is obvious that conditions 2 and 
3 do not hold in the case of Mullerian Mimicry. Mimicry 
has been explained, independently of Natural Selection, by 
the supposition that it is the common expression of the 
direct action of common causes, such as climate, food, (fee. ; 
also by the supposition of independent lines of evolution 
leading to the same result without any selective action in 
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consequence of advantage in the struggle; also bv the 
operation of Sexual Selection. 

It is proposed, in conclusion, to give an account of the 
broad aspects of Mimicry, and attempt a brief discussion 
of the theories of origin of each class of facts (see Poiiitoii, 
Linn. Soc. Journ. Zool., 1898, p. 558). It will be found that 
in many cases the argument here made use of apphes equally 
to the origin of Cryptic and Sematic Colours. The relation- 
ship between these classes has been explained; iMimicry 
is, as Wallace has stated (Darwinmn, London, 1(889), 
merely “ an exceptional form of protective resemblance. ^ 
Now, protective (cryptic) resemblance cannot be explained 
on any of the lines suggested above, except natural 
selection ; even sexual selection fails, because cryptic 
resemblance is especially common in the immature stages 
of insect life. But it would be unreasonable to explain 
Mimetic Resemblance by one set of principles and Cryptic 
by another and totally different set. Again, it may be 
plausible to explain the mimicry of one butterfly for 
another on one of the suggested lines, but the resemblance 
of a fly or moth to a wasp is by no means so easy, and 
here selection would be generally conceded ; yet the aiipeal 
to antagonistic principles to explain such closely related 
cases would only be justified by much direct evidence. 
Eurthermore, the mimetic resemblances between butter- 
flies are not haphazard, but the models almost invariably 
belong only to certain sub-families, the Danainoe and 
Acraeince in all the warmer parts of the world, and, in 
tropical America, the Ithomiince and HeliconincB as well. 
These groups have the characteristics of Aposematic species, 
and no theory but natural selection explains their in- 
variable occurrence as models wherever they exist. It is 
impossible to suggest, except by natural selection, any 
explanation of the fact that mimetic resemblances are 
confined to changes which produce or strengthen a super- 
ficial likeness. Very deep-seated changes are generally 
involved, inasmuch as the appropriate instincts as to 
attitude, (fee., are as important as colour and marking. 
The same conclusion is reached when we analyse the nature 
of mimetic resemblance and realize how complex it really 
is, being made up of colours^ both pigmentary and struc- 
tural, pattern.^ form^ attitude^ and movement A plausible 
interpretation of colour may be wildly improbable when 
applied to some other element, and there is no explanation 
except natural selection which can explain all these 
elements. The appeal to the direct action of local conditions 
in common often breaks down upon the slightest investi- 
gation, the difference in habits between mimic and model 
in the same locality causing the most complete divergence in 
their conditions of life. Thus many insects produced from 
burrowing larvae mimic those whose larv^ live in the open. 
Mimetic resemblance is far commoner in the female than in 
the male, a fact readily explicable by selection, as suggested 
by Wallace, for the female is compelled to fly more slowly 
and to expose itself while laying eggs, and hence a resem- 
blance to the slow-flying freely exposed models is especially 
advantageous. The facts that mimetic species occur in the 
same locality, fly at the same time of the year as their 
models, and are day-flying species even though they may 
belong to nocturnal groups, are also more or less difficult 
to explain except on the theory of natural selection, and so 
also is the fact that mimetic resemblance is produced in the 
most varied manner. A spider resembles its model, an 
ant, by a modification of its body-form into a superficial 
resemblance, and by holding one pair of legs to represent 
antennse ; certain bugs (Hemiptera) and beetles have also 
gained a shape unusual in their respective groups, a 
shape which * superficially resembles an ant ; a Locustid 
(Myrmecophana) has the shape of an ant painted, as it 
were, on its body, all other parts resembling the back» 
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ground and invisible ; a Membracid (Homoptera) is entirely 
unlike an ant, but is concealed by an ant-like shield. When 
we further realize that in this and other examples of 
Mimicry 'Mhe likeness is almost always detailed and 
remarkable, ho^vever it is attained, \vhile the methods 
differ absolutely,” vre recognize that natural selection is 
the only possible explanation hitherto suggested. In the 
cases of Aggressive Mimicry an animal resembles some 
object w’hich is attractive to its jorey. Exaniiiles are found 
in the flower-like species of Slantis, which attract the 
insects on which they feed. Such cases are generally 
described as possessing “ alluring colours^^ and are regarded 
as examples of Aggi'essive {Ajiticryptic) Resemhlancej but 
their logical position is here. 

Colours displayed in Courtship^ Secondary Sexual Char- 
acters, Epigamic Colours. — Darwin suggested the explana- 
tion of these appearances in his theory of Sexual Selection 
{The Le&cent of Man, London, 1874). The rivalry of 
the males for the possession of the females he believed 
to be decided by the preference of the latter for those in- 
dividuals with especially bright colours, highly developed 
plumes, beautiful song, (fcc. Wallace does not accept the 
theory, but believes that natural selection, either directly 
or indirectly, accounts for aU the facts. Probably the 
majority of naturalists follow Darwin in this respect. The 
subject is most difficult, and the interpretation of a great 
proportion of the examples in a high degree uncertain, so 
that a very brief account is here expedient. That selection 
of some kind has been operative is indicated by the diversity 
of the elements into which the effects can be analysed. 
The most complete set of observations on Epigamic dis- 
play w^as made by George W, and Ehzabeth G. Peckham 
upon spiders of the family Attidoe (fTat. Hist. Soc. of 
Wisconsin, vol. i., 1889), These observations afforded the 
authors “conclusive evidence that the females pay close 
attention to the love-dances of the males, and also that 
they have not only the powder, but the will, to exercise a 
choice among the suitors for their favour. Epigamic 
characters are often concealed except during courtship; 
they are found almost exclusively in species which are 
diurnal or semi-diurnal in their habits, and are excluded 
from those parts of the body which move too rapidly to be 
seen. They are very commonly directly associated with the 
nervous system ; and in certain fish, and probably in other 
animals, an analogous heightening of effect accompanies 
nervous excitement other than sexual, such as that due to 
fighting or feeding. Although there is Epigamic display 
in species with sexes ahke, it is usually most marked in 
those with secondary sexual characters specially developed 
in the male. These are an exception to the rule in heredity, 
in that their appearance is normally restricted to a single 
sex, although in many of the higher animals they have b^n 
proved to be latent in the other, and may appear after 
the essential organs of sex have been removed or become 
functionless. This is also the case in the Aculeate Hymen- 
optera when the reproductive organs have been destroyed 
by the parasite (Stylops). Cunningham has recently argued 
(Sexual Dimorphism in the Animal ^Kingdom, London, 
1900) that secondary sexual characters have been produced 
by direct stimulation due to contests, &c., in the breeding 
period, and have gradually become hereditary, a hypothesis 
involving the assumption that acquired characters are trans- 
mitted. Wallace suggests that they are in part to be 
explained as “Recognition Characters,” in part as an in- 
dication of surplus vital activity in the male. 


Authoeitibs. — The following works may also be consulted : 

Eimbe. Orthogenesis der Schmetterlinge. Leipzig, 1898. Poui- 

ton. The Colours of Animals. London, 1890.— Bebdard 
Anymal Goloratimi. London, 1892.— Haase. Researches on 
mmury (foanslation). London, 1896.-- Wallace. Natural 
t:ietGctum and Trojpical Nature, London 1895. 


London, 1897. Many of the memoirs and volumes quoted in tlio 
text also contain further references^ (e. li. T.) 

II. Chemistry. 

The coloration of the surface of animals is caused c'itlior 
by or by a certain strucUire of the surface l)y 

means of which the light falling on it, or refiected through 
its superficial transparent layers, undergoes ditti'aetion or 
other optical change. Or it may be the result of ii coni- 
biuatiou of these two causes. It plays an iinportaiit part 
in the relationship of the animal to its enviruiiineut, in 
concealment, in mimicry, and so on; the presence of a 
] 3 igment in the integument may also serve a more direct 
physiological purjDose, such as a respiratory function. Ilio 
coloration of birds’ feathers, of the skin of many fishes, 
of many insects, is partially at least clue to .structure and 
the action of the peculiar pigmented colls known as 
“ chromatophores ” (which Garstang defines as pigment eil 
cells specialized for the discharge of the chromatic func- 
tion) and is much better marked when these have for their 
background a “reflecting layer” such as is provided by 
guanin, a substance closely related to uric acid. Such 
a mechanism is seen to greatest advantage in iislies. 
Among these, guanin may be present in a finel}^ granular 
form, causing the light falling on it to bo scattered, thus 
producing a white effect; or it may be present in a 
peculiar crystalline form, the crystals being known a,s 
“ iridocytes ” ; or in a layer of closely a])j)os(Ml iieetllt's 
forming a silvery sheet or mirror. In tJie iris of some 
fishes the golden red colour is luoduced ])y tlie light 
reflected from such a layer of guanin needles liaviug to 
pass through a thin layer of a reddish pigment, known as 
a “ lipochroino.” Again, in some Icpidopterous insects a 
white or a yellow appearance is produced by the dej)osi.- 
tion of uric acid or a nearly allied substance on the suiftuio 
of the wings. In many animals, but Gsi)ecially among 
invertebrates, colouring matters or i)igmeuts play an im- 
portant role in surface coloratiou; in some eases smfli 
coloration may be of benefit to the animal, but in otlu'-rs 
the integument simply serves as an organ for the excrotiou 
of waste pigmentary substances. Pigments (1) may be 
of direct physiological importance ; (2) they may be 
excretory; or (3) they may be introduced into the body 
of the animal with the food. 

Of the many pigments which have been described up 
to the present time, very few have been subjected to ele- 
mentary chemical analysis, owing to the great difficultiiis 
attending their isolation. An extremely small amount of 
pigment will give rise to a great amount of coloration, 
and the pigments are generally accompanied by impurities 
of various kinds which cling to them with great tenacity, 
so that when one has been thoroughly cleansed, very little 
of it remains for ultimate analysis. Most of tlnjsc sub- 
stances have been detected by means of the spectroscope, 
their absorption bands serving for their recognition, but 
mere^ identity of spectrum does not necessarily mean 
cheinical identity, and a few chemical tests have also to be 
applied before a conclusion can be drawn. The absorp- 
tion bands are referred to certain definite parts of the 
spectrum, such as the Fraunhofer lines, or they may bo 
given in wave-lengths. For this purjiGSe the readings of 
the spectroscope are reduced to wave-lengths by means of 
interpolation curves ; or if Zeiss's microspoctroscope be used, 
the position of bands in wave-lengths (denoted by the 
Greek letter X) may be read directly. Examples of the 
absorption bands yielded by colouring matters will be 
found in Ency, Brit. vol. xx. p. 483. 

Haemoglobin, the red colouring matter of vertebrate 
S^^®^203 ^i 95^3^®O2]8, and its derivatives haematin, 
^32H3oI^4Fe03, and hsematoporphyrin, are 
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colouring matters about which we possess definite chemical 
knowledge, as they have been isolated, purified, and 
analysed. Most of the bile pigments of mammals have 
likewise been isolated and studied chemically, and all 
of these are fully described in the text-books of physio- 
logy and physiological chemistry. Hiemoglobhi, though 
physiologically of great importance in the respiratory 
process of vertebrate animals, is yet seldom used for 
surface pigmentation, except in the face of white races of 
man or in other parts in monkeys, tfec. In some worms 
the transparent skin allows the haemoglobin of the blood 
to be seen through the integument, and in certain fishes 
also the hemoglobin is visible through the integument. 
It is a curious and noteworthy fact that in some inverte- 
brate animals in which no hemoglobin occurs, we meet 
with its derivatives. Thus hematin is found in the 
so-called bile of slugs, snails, the limpet, and the cray- 
fish. In sea-anemones there is a pigment which yields 
some of the decomposition - products of hemoglobin, 
and associated with this is a green pigment apparently 
identical with biliverdin (CigH^glSroO^), a green bile 
pigment. Again, hematoporphyrin is found in the in- 
teguments of star-fishes and slugs, and occurs in the 
“dorsal streak’' of the earth-worm (Lumhricus terrestris), 
and perhaps in other species. Hematoporphyrin and 
biliverdin also occur in the egg-shells of certain birds, but 
in this case they are derived from hemoglobin. Hemo- 
globin is said to be found as low down in the animal 
kingdom as the Echinoderms, e.y., in Ophiactis viy^ens, 
and Thyonella gemmata. It also occurs in the blood of 
Flanorbis corneus^ and in the pharyngeal muscles of 
other mollusca. 

A great number of other pigments have been described ; 
for example, in the muscles and tissues of animals, both 
vertebrate and invertebrate, are the histoh^ematins, of 
which a special muscle pigment, myoh^matin, is one. In 
vertebrates the latter is generally accompanied by haemo- 
globin, but in invertebrates — with the exception of the 
pharyngeal muscles of the mollusca — ^it occurs alone. 
Although closely related to haemoglobin or its derivative 
haemochromogen, the histohaematins are yet totally 
distinct, and they are found in animals where not a trace 
of haemoglobin can be detected. Another interesting 
pigment is turacin, which contains about 7 per cent, 
of nitrogen, found by Professor Church in the feathers 
of the Cape lory and other plantain-eaters, from which 
it can be extracted by water containing a trace of 
ammonia. It has been isolated, purified, and analysed by 
Professor Church. From it may be obtained turacopor- 
phyrin, which is identical with haematoporphyrin, and gives 
the band in the ultra-violet which Soret and subsequently 
Gamgee have found to be characteristic of haemoglobin and 
its compounds. Turacin itself gives a peculiar two-banded 
spectrum, and contains about 7 per cent, of copper in its 
molecule. Another copper-containing pigment is haemo- 
cyanin, which in the oxidized state gives a blue colour to 
the blood of various mollusca and arthropoda. Like 
haemoglobin, it acts as an oxygen-carrier in respiration, 
but it takes no part in surface coloration. 

A class of pigments widely distributed among plants 
and animals are the lipochromes. As their name denotes, 
they are allied to fat and generally accompany it, being 
soluble in fat solvents. They play an important part 
in surface coloration, and may be greenish, yellow, or red 
in colour. They contain no nitrogen. As an example of 
a lipochrome which has been isolated, crystallized, and 
purified, we may mention carotin, which has recently been 
found in green leaves. Chlorophyll, which is so often 
associated with a lipochrome, has been found in some 
Infusoria, and in Hydra and Spongilla, kc. In some cases 
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it is jjrobably formed by the aiiiiiial ; in other ca-j'. it may 
be due to spnbiotic algm, while in the ga^^tric gland cf many 
Mollusca, Crufetacea, and Ecliiiiodermata, it deii\'e<l from 
food-chlorophyll Here it is known as euteru-clilrji-uphyil. 
The black pigments which occur aiuoug both vertebrate 
and invertebrate animals often have onh' one attribute in 
common, viz., blackness, for among the discordant re.^iilts 
of analysis one thing is certain, viz., that the nielaiiiiis 
from vertebrate animals are not identical with tlio^e from 
invertebrate animals. The melanosis or blackening of 
insect blood, for instance, is due to the oxidati-ju uf a 
chromogen, the pigment produced being known as a 
uranidine. In some siionges a somewhat .-iniilar pigment 
has been noticed. Other pigments have been de-^ciibed, 
such as act inio chrome, echinochroine, peiitacriniii, 
antedonin, polyperythrin (which a]:qjears to be a 
haematoporphyrin), the floridines, s]>ongioporpliyrin, arc., 
which need no mention here ; all these ijignients can only 
be distinguished by means of the spectroscope. 

Most of the pigments are preceded b}" colourless 
substances known as “ chromogens,” which by the action 
of the oxygen of the air and l>y other agencies become 
changed into the corresponding pigments. In some cases 
the jiigments are built up in the tissues of an animal, in 
others they appear to be derived more or less directly from 
the food. Derivatives of chlorophyll and lipochromes 
especially, seem to be taken up from the intestine, probably 
by the agency of leucocytes, in wdiich they may occur in 
combination wuth, or dissolved by, fatty matters and 
excreted by the integument. In w'orms especially, the 
skin seems to excrete many effete substances, pigments 
included. Ho direct connexion has been traced betw^een 
the chlorophyll eaten with the food and the hemoglobin 
of blood and muscle. Attention may, however, be drawui 
to the work of Dr Schunck, wdio has shown that a 
substance closely resembling hematoporphyrin can be 
prepared from chlorophyll ; this is known as phyllopor- 
phyrin. Hot only does the vidlle spectrum of this 
substance resemble that of haematoporphyrin, but the 
invisible ultra-violet also, as recently shown by Mr C. A. 
Schunck. 

The reader may refer to Schafer’s Text-Book of Phtjsiologij (1898) 
for Gamgee’s article “ On Hemoglobin, and its Compounds ” ; to 
the writer’s papers in the PMl. Trans, and Proc. Boy. Soc. from 
1881 onwards, and also Quart. Journ, Micros. Science and Jov^rn. of 
Physiol. ; to Krukenberg’s VergUichcnde physiologisclie Studies 
from 1879 onwards, and to his Vortrdge. Miss Hewbigin has 
collected in Qoloiir in Nature (1898) most of the recent literature 
of this subject. Dr Schunck’s papers will be found under the 
heading “Contribution to the Chemistry of Chlorophyll” in 
Proc. Boy. Soc. from 1885 onwards ; and Mr C. A. Schunck’s 
paper in Proc. Boy. Soc. vol. Ixiii. (c. A. MacM.) 

Columbia.^ capital of Boone county, Missouri, 
IJ.S.A., situated in 38° 57' H. lat and 92° 19' W. long., 
in the central part of the state, on the Wabash Ptailway, 
at an altitude of 783 feet. It is the site of the State 
University, and of Christian and Stephens Female Colleges. 
Population (1880), 3326; (1890), 4000; (1900), 5651. 

Columbia., a borough of Lancaster county, Penn- 
sylvania, U.S.A., situated on the east bank of Susquehanna 
river, in the south-eastern part of the state, on branches 
of the Pennsylvania and the Philadelphia and Beading 
Bail ways, at an altitude of 251 feet. It has extensive 
manufactures, principally of iron. Population (1880), 
8312; (1890), 10,599; (1900), 12,316. 

ColumbiSl, capital of Bichland county, South 
Carolina, U.S.A., and of the state, situated in 34° 00' 
H. lat. and 80° 57' W. long, on the east bank of 
Congaree river, at the junction of the Saluda and Broad, 
near the centre of the state, at an altitude of 244 feet. 
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Five railways enter it, namely, the Atlantic Coast Line, 
the Southern, the South Carolina and Georgia, the Florida 
Central and Peninsula, and the Columbia, Newberry, and 
Laui'ens. It Ls the seat of South Carolina College, which 
ill 1898 had twelve professors and 188 students. Popula- 
tion ( 1880 ), 10 , 036 ; (1890), 15353; (1900), 21,108. 

Coiiimbia.| capital of Maury county, Tennes- 
see, TJ.S.A., situated on Duck river, in the central 
part of the state, at an altitude of 646 feet. It has two 
railways, the Louisville and Nashville and the Nashville, 
Chattanooga, and St Louis. Population (1880), 3400; 
(1890), 5370; (1900), 6052. 

Coliimbia^ District of. See Washin&ton. 

Colymbia University, in the city of New York, 
U.S.A., includes both a college and a university in the strict 
sense of the word as used in the United States, It com- 
prises the faculties of law, medicine, philosophy, political 
science, pure science, and applied science. It is the successor 
of the corporation known as '^The Governors of IGng's 
College, in the Province of New York,” founded in 1754 by 
royal charter. In the educational system is also included 
Barnard College for IVomen, a separate corporation founded 
in 1889, and a teachers' college, also a separate corpora- 
tion. In 1897 the university moved from the centre of 
the city northwards to Morningside Heights, which over- 
look the Hudson from an altitude of 150 feet. The 
Medical School (the College of Physicians and Surgeons) 
remains in its old location opposite Eoosevelt Hospital. 
The entire plant of the university represents a cost of 
about §9,500,000. In the year ending 30th June 1900 
the expenditures for educational purposes were $942,460, 
leaving a deficiency of $17,328, which was met by a 
special guarantee fund. In 1901 there were registered in 
the college for men (Columbia) 475 students, and in the 
college for women (Barnard) 293 students, making a total 
of 768 undergraduates. The total of non - professional 
graduate students was 412. The scientific schools con- 
tained 539 students, the law school 422 students, the 
medical school 775 students, the teachers’ college 498 
students — making a total of 2234 professional students. 
The total number of students in the university was thus 
3830 (including 417 summer session students). In addition 
to these there were 29 auditors and 679 members of exten- 
sion courses, making a grand total of 4538. The number 
of teachers of all grades for the same year was 375. The 
library, which numbers about 300,000 volumes, is thoroughly 
modern, and is selected with special reference to scholarly 
uses. The university is growing in all departments. (See 
also Universities and Education.) (s. l*^.) 

ColumbUSy capital of Muscogee county, Georgia, 
U.S.A, situated on the western boundary of the state, at 
an altitude of 260 feet, on Chattahoochee river, which is 
navigable to this point. Just above the city the river 
crosses the fall line, producing falls and rapids which 
furnish excellent vrater-power. This has been turned to 
account in extensive cotton manufactures. Three railways 
enter the city, the Southern, the Central of Georgia, and 
the Georgia and Alabama. Population (1880), 10,123- 
(1890), 17,303; (1900), 17,614. v / » . 

Co I IJ in bus, capital of Bartholomew county, Indiana, 
U.S.A, situated on the east fork of White river, a little 
south of the centre of the state, at an altitude of 629 feet. 
It is at the intersection of lines of the Pittsburg, Cincinnati, 
Chicago, and St Louis and the Cleveland, Cincinnati' 
Chicago, and St Louis Eailways. The centre of population 
of the United States was in 1900 very near this place 
Population (1880), 4813; (1890), 6719; (1900), 8130. 


ColutnbUSg capital of Lowndes county, Mississippi, 
U.S.A, at the intersection of the Southern and the Mobile 
and Ohio Eailways, on the Tombigbee river. It contains 
large cotton mills. Population (1890), 4559 ; (1900, witlt 
limits enlarged), 6484, including 3366 negroes. 

ColOinbUSy capital of Franklin county, Ohio, 
U.S.A., and of the state of Ohio. The site was pur- 
posely selected in 1813 near the centre of the state, 
in 39“ 57' N. lat. and 82° 59' W. long., at aii 
altitude of 743 feet, the elevation of the lines at the Union 
Station. It is a railway centre of the first importance. 
Fourteen diiferent lines of railway, belonging to eight 
companies, enter the fine new Union Station in the hcaL't 
of the city, thence radiating in all directions. The manu- 
factures employed in 1890 a capital of $16,178,703, with 
13,421 hands and an output of $22,887,586. The prin- 
cipal manufacture was that of carriages and waggons, valued 
at $3,199,287. Foundry and machine-shop products wca-e 
second, with a value of $2,139,185. Then followed the 
manufacture of steam cars, the product of which was valued 
at $1,670,078. The Ohio State University, situated here, 
had in 1898 a faculty of 95 professors, and was attended 
by 1150 students, one-fifth of whom were women. Its 
property was valued at $2,600,000, and its income at 
$292,000. It has schools of law, medicine, dentistry, 
pharmacy, and veterinary surgery. Capital Uni\'ersiiy, a 
Lutheran institution, also here, had in 1898 a faculty of 
10 teachers and 113 students. The death-i-atii in 1899 
was but 10*83 per thousand; this is Jess than lialf the 
average of American cities, and iittlo more than lialf tliat. 
of the Union. The assessed valuation of propt'rty, real 
and personal, was, in 1899, $64,344,990. The income from 
all sources was $2,612,301, the expenditure $2,570,038, 
and the net debt $6,059,146. The tax rate i)er $1000 
was $27.50. Population (1880), 51,647 ; (1890), 88,150; 
(1900), 125,560; death-rato (1900), 15*8. 

Comba.COI1ium, or Kumbakonam, a city of 
British India, in the Tanjore district of Madras, in tlu‘, 
delta of the Kaveri ; with a railway station on tlie, South 
Indian Eailway, 194 miles from Madras. In 1881 it, Jiad 
a population of 50,098, and in 1891 of 54,307, of whom 
nearly one-fifth were Brahmans, In 1901 the po]>ula,tion 
was 59,688, showing an increase of 10 j)or cent, Tlu*. 
municipal income in 1897-98 was Es.80,480. It contains 
a Government college, two high schools, four printing- 
presses, and a reading-room. 

Combinatorial Analysis.— The Combiim- 
torial Analysis, as it wus understood up to the end of the 
18th century, was of limited scope and restricted 
application. P. Nicholson, in his Essays on the 
ComUnatorial Analysis, published in 1818, 
states that “the Combinatorial Analysis is a 
branch of mathematics which teaches us to ascertain and 
exhibit all the possible ways in which a given mimber 
of things may he associated and mixed together ; so that 
we may be certain that we have not missed any (‘ollcction 
or arrangeinent of these things that has not been tammer- 
ated.” Writers on the subject seemed to recognme fully 
that it was in need of cultivation, that it was of miudi 
service in facilitating algebraical o})oratious of all kimis, 
and that it was the fundamental method of investigaticai 
in the theory of Probabilities, Some idea of its 's(;op(i 
may be gathered from a statement of tlic jiarts of algebra 
to which it was commonly applied, viz., the cx])ansion of 
a multinomial, the product of two or more multinomials, 
the quotient of one multinomial by another, the reversion 
and conversion of series, the theory of indeterminate 
equations, &c. Some of the elementary theorems and 
various particular problems appear in the works of the 
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earliest algebraists, but tbe true pioneer of modern 
researches seems to have been Abraham Demoivre vrho 
first published in 1697 (rhiL Trans, R. S.) the kw of 
the general coefficient in the expansion of the series 
a + l)x + cx^ + dx^ + . . . raised to any power. (See also 
Miscellanea Analytica, Bk. iv. chap. li. prob. iv.) His 
work on Probabilities would naturally lead him to consider 
questions of this nature. An important work at the time 
it was published was the JDe Rartitione NumeroTum of 
Euler, in which the consideration of the reciprocal of 
the product (1 -- xz){l - xh){l - xh).,. establishes a funda- 
mental connexion between arithmetic and algebra, arith- 
metical addition being made to depend upon algebraical 
multiplication, and a close bond is secured between the 
theories of discontinuous and continuous quantities. The 
multiplication of the two powers x^, x^, viz., x^ x 
showed Euler that he could convert arithmetical addition 
into algebraical multiplication, and in the paper referred 
to he gives the complete formal solution of the main 
problems of the partition of numbers. He did not obtain 
general expressions for the coefficients which arose in the 
expansion of his generating functions, but he gave the 
actual values to a high order of the coefficients which 
arise from the generating functions corresponding to various 
conditions of partitionment. Other writers who have 
contributed to the solution of special problems are James 
Bernouilli, Boscovitch, Hindenburgh, Emerson, Wood- 
house, Simpson, and Barlow. Problems of combination 
were generally undertaken as they became necessary for 
the advancement of some particular part of mathematical 
science : it was not recognized that the theory of combina- 
tions is in reality a science by itself, well worth studying 
for its own sake irrespective of applications to other parts 
of analysis. There was a total absence of orderly develop- 
ment, and until the first third of the 19th century had 
passed, Euler’s classical paper remained alike the chief 
result and the only scientific method of combinatorial 
analysis. 

In 1846 Jacobi studied the partitions of numbers by 
means of certain identities involving infinite series that are 
met with in the theory of Elliptic Functions. The method 
employed is essentially that of Euler. Interest in England 
was aroused, in the first instance, by De Morgan in 1846, 
who, in a letter to Henry Warburton, suggested that 
combinatorial analysis stood in great need of development, 
and alluded to the theory of partitions. Warburton, to 
some extent under the guidance of De Morgan, prosecuted 
researches by the aid of a new instrument, viz., the theory 
of finite differences. This was a distinct advance, and he 
was able to obtain expressions for the coefficients in parti- 
tion series in some of the simplest cases {Trans. Camb. 
Phil. Soc.^ 1849). This paper inspired a valuable paper 
by Sir John Herschel {Phil. Trans. Roy. Soc., 1850), who, 
by introducing the idea and notation of the circulating 
function, was able to present results in advance of those 
of Warburton. The new idea involved a calculus of the 
imaginary roots of unity. Shortly afterwards, in 1855, 
the subject was attacked simultaneously by Cayley and 
Sylvester, and their combined efforts resulted in the 
practical solution of the problem that we have to-day. 
The former added the idea of the prime circulator, and 
thQ latter applied Cauchy’s theory of Kesidues to the 
subject, and invented the arithmetical entity termed a 

denumerant.” The next distinct advance was made by 
Sylvester, Franklin, Durfee, and others, about the year 
1882 {Amer. Journ. Math. vol. v.) by the employment of 
a graphical method. The results obtained were not only 
valuable in themselves, but also threw considerable light 
upon the theory of algebraic series. So far it will be seen 
that researches had for their object the discussion of the 
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partition of numbers. Other branches of combinatorial 
analysis were, from any general j)oint of view, aljsolutely 
neglected. In 18SS MacMahon investigated the general 
problem of distribution, of which the partition of a number 
is a particular case. He introduced the method of sym- 
metric functions and the method of differential operators, 
applying both methods to the two important subdivisions, 
the theory of composition and the theory of partition. 

He introduced the notion of the separation of a parti- 
tion, and extended all the results so as to include multi- 
partite as well as unipartite numbers. He show'ed how' 
to introduce zero and negative numbers, unipartite and 
multipartite, into the general ■ theory ; he extended 
Sylvester’s graphical method to three dimensions ; and 
finally, 1898, he invented the Partition Analysis ” and 
applied it to the solution* of novel questions in arithmetic 
and algebra. An important paper by G. B. Mathew^s, 
which reduces the problem of compound partition to that 
of simple partition, should also be noticed. This is the 
problem which was known to Euler and his contemporaries 
as “the Problem of the Virgins,” or “the Eule of Ceres”: 
it is only now, nearly 200 years later, that it has been 
solved. 

The most important problem of combinatorial analysis 
is connected with the distribution of objects into classes. 

A number n may be regarded as enumerating 7i 
similar objects ; it is then said to be unipartite. 

On the other hand, if the objects be not all 
Similar they cannot be effectively enumerated 
by a single integer ; we recjuire a succession of integers. 

If the objects be p in number of one kind, S' of a second 
kind, r of a third, (kc., the enumeration is given by the 
succession pqr . . . which is termed a multipartite number, 
and written 

where j9-l-g + r+... =? 2 . If the order of magnitude 
of the numbers p, g, r, . . . is immaterial, it is usual to 
write them in descending order of magnitude, and the 
succession may then be termed a partition of the number 
n, and is written {pqr,,.). ‘The succession of integers 
thus has a twofold signification : (i.) as a multipartite 
number it may enumerate objects of different kinds ; (ii.) 
it may be viewed as a partitionment into separate parts of 
a unipartite number. We may say either that the objects 
are represented by the multipartite number pqr ... , or that 
they are defined by the partition {pqr . . . ) of the unipartite 
number n. Similarly the classes into which they are dis- 
tributed may be m in number all similar ; or they may 
be p^ of one kind, of a second, of a third, <kc., 
where + + ... — w. We may thus denote the 

classes either by the multipartite numbers Piq^r.^ , or by 
the partition {p-^q^r .^ . . . ) of the unipartite number m. The 
distributions to be considered are such that any number of 
objects may be in any one class subject to the restriction 
that no class is empty. Two cases arise. If the order 
of the objects in a particular class is immaterial the class 
is termed a parcel; if the order is material the class is 
termed a group. The distribution into parcels is alone 
considered here, and the main problem is the enumeration 
of the distributions of objects defined by the partition 
{pqr ,.,) of the number n into parcels defined by the 
partition {p-yq-ir.^ ••• ) of the number m. (See “Symmetric 
Functions and the Theory of Distributions,” Proc. London 
Mathematical Society, vol. xix.) Three particular cases 
are of great importance. Case I. is the “ one-to-one dis- 
tribution,” in which the number of parcels is equal to the 
number of objects, and one object is distributed in each 
parcel. Case II. is that in which the parcels are all 
different, being defined by the partition (1111 ... ), con- ^ 

S. III.— 20 
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veaiently written (1”^) ; this is tlie theory of the composi- 
tions of unipartite and multipartite numbers. Case III. 
is that in which the parcels are all similar, bein,f? defined 
by the partition (m) ; this is the theory of the partitions of 
unipartite and multipartite numbers. Previous to dis- 
cussing these in detail, it is necessary to describe the 
method of symmetric functions which will be largely 
utilized. 

Let a, /5, y, , . . be the roots of the equation 

w-l , 71-2 ^ 

+a, 20 C - ... =u. 

TbeDistri- The symmetric function where 

butioa + ... in the partition notation, 

Panctio^. _ y ^et ^ denote 

the number of ways of distributing the n objects defined by 
the partition (pqr..,) into the m parcels defined by the 
partition •••)• The expression 

(pgr...), (piQiri,.,) ^ 

where the numbers . . . are fixed and assumed to 

be in descending order of magnitude, the summation being 
for every partition (^pqr . . . ) of the number is defined to 
be the distribution function of the objects defined by 
{pqr . . .) into the parcels defined by . ■). It gives a 

complete enumeration of n objects of whatever species into 
parcels of the given species. 

1. Om-to-One ListrihutioTi, Parcels m in number {'i.e. in = n). — 
Ca e I homogeneous product-sum of degree s of 

* the quantities a, 7, . . . so that 

(1 -aa; . l-^x. 1 -yx, = l + + 

;q=:5:a = (l) 

;i2=2a2+Za/3 = (2) + (l2) 

Ji, = 2a3 Sa^/3 -f Sa/37 = (3 ) -f (21 ) -h (1®). 

Form the product li'p-jHi • • • 

Any term in Api may be regarded as derived from objects dis- 
tributed into Pi similar parcels, one object in each parcel, since 
the order of occurrence of the letters a, /3, 7, ...m any term is 
immaterial. Moreover, every selection of pj letters from the 
letters in ... “will occur in some term of Zipj? every further 

selection of gj letters will occur in some term of Agi, and so on. 
Therefore in the product fi^PiqPiri ... the term and there- 

fore'l-lso the symmetric function {pqr ...) will occur as many times 
as it is possible to distribute objects defined by (pgr...) into 
parcels defined by (Pig^^T ■•■) object in each parcel. Hence 

^-^(pgr . . • (pigiT 1 . . . ) * ••') — ZtpiAgi^^n . . . 

This theorem is of algebraic importance ; for consider the simple 
particular case of the distribution of objects (43) into parcels (52), 
and represent objects and parcels by small and capital letters 
respectively. One distribution is shown by the scheme 

A AAAABB 
a a a a b 6 6 

.wherein an object denoted by a small letter is placed in a parcel 
denoted by the capital letter immediately above it. We may 
interchange small and capital letters and derive from it a distribu- 
tion of objects (52) into parcels (43) ; viz. 

AAAABBB, 
a a a a a b b' 

The process is clearly of general application, and establishes a one- 
to-one correspondence between the distributions of objects (pgr ...) 
into parcels —) .the distributions of objects (pigin ...) 

into parcels (pgr ...). It is in fact, in Case I., an intuitive observa- 
tion that we may either consider an object placed in or attached to 
a parcel, or a parcel placed in or attached to an object. Analyti- 
cally we have 

Theorem . — ‘*The coefficient of symmetric function (pgr.,.) in 
the development of the product is equal to the coeffi- 

cient of symmetric function (pigin ...) in the ’development of the 
product hphqhr 

» ^ The problem of Case I. may be considered when the distrihu- 
tiops are subject to various restrictions. If the restriction be to 
the effect that an aggregate of similar parcels is not to contain 
more than one object of a kind, we have clearly to deal with the 
elementary symmetric functions a^, ag, ... or (1), (12)^ (13) 
in lieu of the quantities h^, ... The distribution function 

has then the value ap^aq or (l^^) (l®i) (l^i) and by inter- 


change of object and parcel we arrive at the well-known theorem 
of symmetry in symmetric functions, whicli stales that the co- 
efficient of symmetric function (pgr ...) in the devulopnient of the 
product .. . in a series of monomial symmetric functions, 

IS equal to the coefficient of the function (Pigir^ ..,) m ihe similar 
development of the product apaqUr. . . 

The general result of Case I. may be further analysed with 
important consequences. 

Write Xi = (l)ir]i, 

X2 = (2)£C2-f-(l-)^tI, 

X3 = (3)023 -f- (21 )m7 + 


and generally Xs = S(Xpi/ , . . )x^x^x ^, . . . 

the summation being in regard to every partition of s. Consider 
the result of the multiplication — 

X;)iXgiXri. 

$1 hj 

To determine the nature of the symmetric function V a few 
definitions are necessary. 

Dejimhon I . — Of a number n take any partition (X^XoA^ ... X,s) 
and separate it into coniponent partitions thus : — 

(XiX2)(XAX,)(XJ . 

in any manner. This may he terir.ed a ’^(paraMmi of the pari ii ion, 
the numbers occurring in the ion being ideiiiiiMl wiili 

those which occur in the partition. In the iheory of syniiiKdric 
functions the separation denotes the pioduct of syiumeiric 
functions — 


The portions (X1X2), (X3X4X2), (Xj.), . are torined srpai'alcs^ and if 
Xi + X2=pi, X3-hX4-!-X5 = gi, X(5 = ?q, ... be 111 deseendmg order of 
magnitude, the usual aiTangeiucnt, the separation is said i.o have 
a species denoted by the partition (pp/hh ■•■) number n. 

Definition II . — If in any distribution of objects into n }iare(ds 
(one object in each parcel), we write down a mimber whenever 
we observe | similar objects in similar parcels wo will olitain a 
succession of numbers ^j,, • ? where ...) is some parti- 

tion of n. The distribution is then said to have a specification 
denoted by the partition (^]?2^:} •)• 

Mow it IS clear that P consists of an aggregate of ternis, each of 
■which, to a nnmerical factor pres, is a separation of tlie partition 

of species (i:>igiri ...)• Further, P is the distribution 

function of objects into parcels denoted by (p^giVi ...), subject to 
the restriction that the distributions have each of tlu'iu the 

specification denoted by the partition ^^hii ploying 

a more general notation we may write 


3>1 P2 3>3 


Si SiJ S3 


and then P is the distribution function of objects into parcels 
distributions being such as have the 


fication Multiplying out P so aa to exhibit it as a 

sum of monomials, we get a result — 


indicating that for distributions of specification ' 

there are 6 ways of distributing n objects denoted by 


amongst n parcels denoted by in each 

parcel. _ Now observe that as before ivo may intaThangi- parcel 
and object, and that this operation It.ives fuc spi-cilh ;i[ i?.ii of the 
distributions unchanged. Hence the number of distributions 
must be the same, and if 


then also 


I’l JP2 va 




This extensive theorem of algebraic reciprocity includes many 
known theorems of symmetry in tho theory of Symmetric 
l! unctions. 


The whole of the theory has been extended to include sym- 
metric functions symbolized by partitions which contain as well 
zero and negative parts. 

/-I of Multipartite Numbers. Parcels denoted by 

(1«*).— There are here no similarities between the parcels, 
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Case II TTa TTg . . . ) be a partition of m 

{pTPi^pT'--) ^ partition of u. 


Of the whole number of distributions of the 7. objects, there 
^ill be a certain number such that tt^ parcels each contain m 
objects, and in general parcels each contain objects where 


5 - 1 , 2, 3 , ... . Consider the product ... which can be 


permuted in 




ways. For each of these ways 


^ distribution function for distributions of 

the specified type. Hence, regarding all the permutations, the 
distribution function is 

TTi ! TTj I TTg ! . . . ■ ■ ’ 

and regarding, as well, all the partitions of 11 into exactly m parts, 
the desired distribution function is 

2 — ^ . . [Stt = w, Sttp = 71], 

that is, it is the coefficient of as" in + The 

value of y is tiis coefficient of >” 

in the development of the above expression, and is easily shovn 
to have the value 

+ m- + - 1 

_ (i^i + w - 2 ^’^(i 72 + m - 2 )’"^(i 73 + m - 2^2 

^ + on - ^'^^2 

- .. to terms. 

Observe that when ^i=^2=i^3= ■■■ =^i = ^2 = ^3= -• =1 ex- 

I)ression reduces to the mth divided difference of 0”. The expression 

gives the compositions of the multipartite number • • 

into m parts. Summing the distribution function from 7?i = l to 
m=oo and putting cc=l, as we may without detriment, we find 

that the totality of the compositions is given by — 

which may be given the form — )‘ i 

bring this to the still more convenient form 

1 \ . 

^1 - 2 (^ 1-052 + %“ ■••) 

Let denote the total number of compositions of 

the multipartite Then = J + 2F(p)a^, and 

thence F(:p)= 2^ Again ^ + 

and expanding the left-hand side we easily find 

■,7, „ „ ^ nPi+f 2 - 1 (f>i +JP2) ' 0P1+P2 - 2 iPi+Ps-T-)'- 

, ,Pi+P2 - 3 {Pi +.P2-2) ! 

We have found that the number of compositions of the multi- 
partite 2Jip2pT^s is equal to the coefficient of symmetric function 

{PiPiPs -Ps) or of the single term af development 

according to ascending powers of the algebraic fraction 

^ ' 1 - 2(Sai - yia-ya.< 2 ^ + Sa^ttgag )s+laia2a3 . - . o.^ 

This result can be thrown into another suggestive form, for it 
can be proved that that portion of the expanded fraction 

1 ^ 

^•■{l-tl(2ai+ai2+...+a,)j jl -- i 53 ( 2 ai+ 2 a 2 +...+a,)}... |1 - </2ai+2a2+...+^^^^ 

which is composed entirely of pow’ers of 

^l^l> *^ 3*35 ■" 

has the expression 

1 

^ ■ 1 ~ 2(2h«'l - + ■ + (- W<5t2-- as) 

and therefore the coefficient of of af ... a?'’ in the latter fraction, 


when t^, U, &c., are put equal to unity, is equal to the coefficient 

of the same term in the product 

^ { 2 ai+a 2 -T ... +as} ^{ 2 ai-r 2 a.^-r .. {2ajA2c.2— . .. A 

This result gives a direct connexion ULtween the nuruher of 
•compositions and the permutations of tl:e ieitcrt^ in rhe|rodmt 

^ 7^7 • • Selecting any permutation, suppose that the letter 

occurs qr times in the last Pr^Pr^i-r ■■ -fPs places of the permu- 
tation ; the coefficient in question may be representerl by 
^ 22 ^ 1 + 52 -!- -+25^ the summation being for every periiintatiun, 
and since Qi—Pi this may be written 
2Pi- lyqfjd— 

JSx. Gr . — For the bipartite 22 ,_2q =^., = 2 , and we ha%m the follow- 
ing scheme : — 

I tto a.2 

a2 I 0.1 ao =1 

01 Oo j O.J Uj =1 

®2 “^1 I ^2 — 1 

02 O^ i tto O;! =1 

02 02 j O;! Oj =0 

Hence F( 22 ) = 2 (22 + 2 + 2 + 2 a2 + 20 ) = 26 . 

We may regard the fraction 

1 

\. { 1 -h(2tti+a2+-..+a5)| |1 — /2(2ax+2a2+... +aa)^ ... |l - L(2a-l + 2a.2+.-. +2a3)|- 

as a redundant generating function, the enumeration of the 
compositions being given by the coefficient of 

... 

The transformation of the purr function into a factor- 

ized redundant form supplies a.- h. y 7.; ih solution of a large 
number of questions in the theory of ordinary permutations, as 
will be seen later. 

[The transforinatioii of tlie last section involves Theory 
a comprehensive theory of Permutations, tvhich of Permu^ 
it is convenient to discuss shortly here. tations. 

If Xi, X2, X3, ...Xn be linear functions given by the matricular 
relation 


. 

^21 

®12 

^22 

. . Ctin 
. . . Cl2n 

(a^l, i332J • 

. £C„ 

a^ii 

Ct'nl 

• • « ^nn 




that portion of the algebraic fraction, 

1 

(1 — SiXi^)(l — S2X2) ... (1 — SfiKfi) 

which is a function of the products SitCi, s^2} ^3^3 • • • 

^ 1 

1(1 — »ii5ia3i)(l ” <^22^2^2)(^ ~ ^ 33 ^ 3 ^ 3 ) “ ^nn^n^^n) 1 

where the denominator is in a symbolic form and denotes on 
expansion 

1 - 2 1 an 1 5 i®i +2 1 anosa I 1 a;na 22 a 33 ...anTC 1 . .s^xiaro. ..x„^ 

where l^nl , Ki^22U l^iio^22 denote the several co-axial 

minors of the determinant 

l^l^22‘"^nnl 

of the matrix. (For the proof of this theorem see MacMahon, 
“A certain Class of Generating Functions in the Theory of 
numbers,” Phil. Trans. R. S. vol. clxxxv. A, 1894 ). It follows 
that the coefficient of 

in the product 

(aiia:i+ai 2 a^+.. + (0210:1 +a 22 a; 2 + .. +ai 2 na«)^^- .(onifl?i + 

is equal to the coefficient of the same term in the expansion 

ascending- wise of the fraction 

1 - Slaiilxi + XIaiiagol CCl%- ... + (- Y\(^-np23. 

If the elements of the determinant be all of them equal to unity, 
we obtain the functions which enumerate the unrestricted permu- 
tations of the letters in 




{xi+x^+ ...+x„r"""" 

1 

" 1 — (a?! + £C 2 fi* • ■ • "b 
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Suppose tliat -we wish to find the generating function for the 
enumeration of those permutations of the letters in 
which are such that no letter is in a position originally occupied 
by an Xs for all values of s. Tins is a generalization of the 
“Probleme des rencontres” or of “derangements.” "We have 
merely to put 

^11 ~ *^22 ~ ®33 = ■ • • = ^Tin — 0 

and the remaining elements equal to unity. The generating 
product is 

(a;2 + -f . . . + + 333 + . . . + . . (a:i + asg + • - . + 

and to obtain the condensed form we have to evaluate the co-axial 
minors of the invertebrate determinant — 

0 1 1 ... 1 

1 0 1 ... 1 

1 1 0 ... 1 

i i i 0 

The minors of the Ist, 2nd, 3rd ... nth orders have respectively the 
values 

0 

-1 

+2 


therefore the generating function is 

1 

1 - Sa3iCC2 - - ... - . .cc^+.i - ... - (n - l)a3i£C2. . 

or writing 


this is 




1 

1 "■ 0^2 ~ 2^3 — — , . . “ (n — 1)^71 


Again, consider the general problem of “derangements.’^ Wo 
have to find the number of permutations such that exactly m, of 
the letters are in places they originally occupied. We have the 
particular redundant product 


+ ajj + . . . + Xnf^x^ + + . . . + aJn)^^ . . (iCi + 0:2 + - • + axnf'^, 

in which the sought number is the coefficient of (x^x^^x^^,,.xl^\ 
The true generating function is derived from the determinant 

1 1 1 . . . 

1 a 1 1 . . . 

1 1 a 1 . . . 

111a... 


and has the form 


1 - a:Sxi-l-(a- lXa-l-l)2a:ia32-- .. 

It is clear that a large class of problems in permutations 
can be solved in a similar manner, viz., by giving special 
Talues to the elements of tbe determinant of the matrix, 
^e redundant product leads uniquely to tbe real generat- 
ing function, but tbe latter bas generally more than one 
representation as a rednndant product, in tbe cases in 
wbicb it is representable at all: For tbe existence of a 
rednndant form, tbe coefficients of 
tbe denominator of tbe real generating function must satisfy 
conditions, and assuming 'this to be tbe 
case, a redundant form can be constructed wbicb involves 
n-1 undetermined quantities. We are thus able to pass 
from any particular redundant generating function to 
one equivalent to it, but involving — 1 undetermined 
quantities. Assuming these quantities at pleasure we 
obtain a number of different algebraic products, each of 
which may have its own meaning in arithmetic, and thus 
the number of arithmetical correspondences obtainable is 
subject to no finite limit (cf. MacMabon, loc, dt. pp 125 

€t 562'.)] ’ 


3. The Theory ^ of Partitions. Parcels defined dy (m).— When ai 
Case IIL ordinary unipartite number n is broken up into othei 
. . and the order of occurrence of the numben 

IS mmatenal, the collection of numbers is termed a partition o 
tne number n. It is usual to arrange the numbers comprised u 


the collection, termed the parts of the partition, in descending, 
order of magnitude, and to indicate repetitions oi the same pai L 
by the use of exponents. Thus (32111), a partition oC 8, is written 
(321^). Euler’s pioneering work in the subject rests on the observa- 
tion that the algebraic multiplication 

X‘^ X X’^ X X . . = 03^+^+'’+ . . 

is equivalent to the arithmetical addition of the exponenis 
a, h, c, .. . He showed that the number of ways of coin])osiiig n 
with ^ integers drawn from the scries a, h, c, ... , rejicati^l or 
not, is equal to the coefficient of m the ascending expansi(m 
of the fraction 

1 

1 - ’fx^. ...’ 


which he termed the generating function of the })artitioiis in 
question. 

If the partitions are -to he composed of j??, or fewer ports, it is 


merely necessary to multiply this fraction by 


1 

1-r 


Similarly, if 


the parts are to he iinrepeated, the generating function is the 
algebraic product 




if each part may occur at most twice, 


and generally if each part may occur at most Jc- 1 timc.s it is 

l-i'-hr*'^ 


It is thus easy to form generating functions for the pnrliiions <d‘ 
numbers into parts subject to various restricl-ioiis. 1 1 1 lure In- no 
restriction in regard to the numbers of the parts, llu' generating 
function is 

__ 1 

i - . 1 - a/' . 1 - a;'' .... 


and the problems of finding the partitions of a numb(3r n, and of 
determining their number, are the sam(3 as tb()s(5 of soh'ing and 
enumerating the solutions of the indetenninate e.quabion in 
positive integers 

aaj -1- Z)?/ + cs q- ... 

Euler considered also the question of enumerating th(3 .solutions 
of the indeterminate simultaneous equation in positive intogtTS 

ax+hy-i-ezi- ...=n 
a'x + h'y + dz = n' 

ol^x + Wy -b + . . . = 


which was calle.d by him and those of his time the “Problem of 
the Yirgins.” The enumeration is given by the coefficient of 
x^y’^z^ ...in the expansion of the fraction 

1 __ 

(1 -xf' ' if ' ... 

which enumerates the partitions of the multipartite numln.T 
tmVh..into the parts 

abc ... , a'h'c' , al'Wc' 

Sylvester has determined an analytical expression for the co- 
efficient of xP in the expansion of 


1 

To explain this we have two lemmas : — 

Lemma 1. — The coefficient of c. , after Cauchy, the residue 

in tbe ascending expansion of ( 1 - is - 1. For when i is unity, 
it is obviously tbe case, and 




is zero, and thoreforo tlio residue 


Here the residue ^ (1 “ «*)' 

of (1 — is unchanged when i is increased by unity, and is 
therefore,* always - 1 for all values off. 

iemma 2.— The constant term in any proper algebraical fraotioi 
developed m ascending powers of its variable is the same as tlw 
residua, mth changed sign, of the sum of the fractions obtained 
by substituting in the given fraction, in lieu of the variable, itt 
exponential multiplied in succession by each of its values (zort 
excepted, iphere he such), which makes the given fraction infinite. 
Jfor write the proper algebraical fraction 


Faj=SS 


-AiL- . 
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The constant term is 


H- 


Let be a yalue of x which makes the fraction infinite. The 
residue of 

„ 7. 


is equal to the residue of 


(cc - 


S2S 




and when v—fi, the residue vanishes so that we have to consider 
a^{l- 6^ f 

H- ' 

and the residue of this is, by the first lemma, 




which proves the lemma. 
Take Yx = ~ 




since the sought 


number is its constant term. 

Let p be a root of unity which makes fx infinite when substi- 
tuted for X. The function of which we have to take the residue is 


conjugate is one into / part-, of whid: the largest is ?, and 
we obtain the theorem: — “The iramhtr of partitioLs of 

any number into . raid hdxiijj: the lar 

i parts or lewer’ ° ^ 

equal to/ • 17 

equal or le-.s than ./, 

numbers i and / are iiitcrciiaiigedf' 

The study of this ropre^^eiitatioii on a lattice (termed l-v 
Sylvester the “ graph '"j yields many theumins .-iinilar m 
that just given, and, moreover, throws c<jn.-ideraljle light 
upon the expansion of algebraic series. 

The theorem of reciprocity just estaLli.dit'd shrA'/s tiist 
number of partitions of 71 into J part^ or icwtr, is the s.aru^ a.- tL*j 
number of ways of composing m with the iiitegeis 1, ig S, .. 

Hence w'e can expand r— ip 

1 - a . 1- ax. 1 - ax ~ . 1 - ax^... ad 'mj. 
ascending powers of a ; for the coefficient of a^"x’^ in the expansion 
is the number of ways of composing ii with j or fewer parts, and 
this we have seen in the coefficients of ai” in the ascendin" exi<an- 
1 ^ 
sion of ^ — ^77 ^ Therefore 


' 1 - JC . 1 - . 1 - £C^' 

1 

l-a.l-ax.l - a'jx .... 


= 14 - 


a- 


1 (.C* 1 .4/ . 1 — UX 

aJ 

+ ; — mw— V — - + -«•■ 


1 - . 1 - . r -, ..1 

The coefficient of a^x'^ in the expansion of 


p~^e^ 

" (1 -p“<}-‘^*)(l -p*e-6*) ... (1 -p^e-^*)* 

We may divide the calculation up into sections by considering 
separately that portion of the summation which involves the 
primitive gth roots of unity, q being a divisor of one of the 
numbers a, d, ...1. Thus the ^th wave is 

p-^i^nx 

which, putting ~ for pg and v = ?t/ + + 6 -h .. . + 0? ^3,y bo written 

P'l 

p^e^ 

2 9 . , 

- p- - p- ~ . . . (p^^ 6^^^ - p~ 

and the calculation in simple cases is practicable. 

Thus Sylvester finds for the coefficient of x'^ in 


1 

1-a.l-ax.l- ax^ .... 1 - ax^ 

denotes the number of ways of composing 71 with j or fewer parts, 
none of which are greater than i. The expansion is known to be 

. 

2 j 

1 -X. 1-03-. ...1 -X^- 

It has been established by the constructive method by T. Franklin 
{Ainer. Jour, of Math. vol. v. p, 254), and shows that the generat- 
ing function for the partitions in question is 

1-ar-^+L ..l-cd+^ 

1 - 03 . 1 - £C“ , ...1 - 03*’ ’ 

* which, observe, is unaltered by interchange of i and j. 

Franklin has also similarly established the identity of Euler— 

(1 - aj)(l ad inf 


1 

l-fl3.1-03‘Ll-CI3® 
j/2 7 1 I 

the expression 9'(^3 

where v=7h-V^. 

Sylvester, Franklin, Dnrfee, Ely, and others, have 
evolved a Constructive Theory of Partitions, the object of 
which is the contemplation of the partitions 
Sylvester’s themselves, and the evolution of their properties 
MetboT^ from a study of their inherent characters. It 
is concerned for the most part with the parti- 
“tion of a number into parts drawn from the natural 
series of numbers I, 2 , 3.... Any partition, say (521) 
of the number 8 , is represented by nodes placed in order 
at the points of a rectangular lattice. 



when the partition is given by the enumeration of the 
nodes by lines. If we enumerate by columns we obtain 
another partition of 8 , viz., (32P), which is termed the 
conjugate of the former. The fact of conjugacy was first 
pointed out by Eerrers. If the original partition is one 
of a number n in parts, of which the largest is /, the 


known as the “pentagonal number theorem,” which on interpre- 
tation shows that the number of ways of partitioning 71 into an 
even number of unrepeated parts is equal to that into an uneven 
number, except when 71 has the pentagonal form j posi- 

tive or negative, when the difference between the numbers of the 
partitions is ( - f. 

To illustrate an important dissection of the graph we will con- 
sider those graphs which read the same by columns as by lines ; 
these are called self-conjugate. Such a graph may be obviously 
dissected into a square, containing 
say 9^ nodes, and into two graphs, 
one lateral and one subjacent, the 
latter being the conjugate of the 
former. The former graph is limited 
to contain not more than 6 parts, 
hut is subject to no other condition. 

Hence the number of self-conjugate 
partitions of n which are associated 
with a square of nodes, is clearly 
equal to the number of partitions of - 6^) into 6 or few parts, 
i.e., it is the coefficient of in 



or of X” in 


1 

1-x. 

xd'^ 

1 -x^. 1 1 


and the whole generating function is 

6= CO ^92 

^ 

0=1 1 -X®. 1 ~x^. 1 

How the graph is also composed of 9 angles of nodes, each angle 
containing an uneven number of nodes ; hence the partition is 
transformable into one containing 9 unequal uneven numbers. In 
the case depicted this partition is (17, 9, 6, 1). , Hence the number ' 
of the partitions based upon a square of 6'^ nodes is tbe coefficient 
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coyerer is often added as 1895 G (Perrino). Comets are 
deiinitely designated as 1899 I., 1899 IL, 1899 III., 
tlie numerals I., II., III., etc., indicating the order in which 
the various comets of the year pass their perihelion points 
(comet 1895 C = comet 1895 lY.). Periodic comets are 
also often called by the name of their discoverers, 
as Winnecke’s comet ( = 1892 lY., or 1886 YT.) or, 
again, the name of the first discoverer is sometimes 
replaced by the name of an astronomer who has made 
extended calculations upon the comePs orbit. Comet 
1819 lY. is no longer Pons’s comet, hut Encke’s, for this 
reason. 


E T S 

in the following table fhe first column contains a current nnnihpr 
for reference ; the second, the date a.d. (new style after 1580), in 
Pans mean time, and the number of the comet in its year, as L, II., 
&c. ; the third, the argument of perihelion or, 7r-fi!, wheve. 7r = 
longitude of perihelion ; the fourth, longitude ol the asueiiding 
node of the comet’s orbit, O ; the hftli, the inclination of the orbit ; 
the sixth, the perihelion distance of the comet in terms ot the 
earth’s mean distance = I'OOO ; the seventh, the comet’s scmi-majo)' 
axis ; the eighth, the periodic time in years ; the ninth, the 
eccentricity ; and the tenth, the name hy which the comet is com-^ 
monly known. The data in this form record every appcaraiic‘,e ol 
known periodic comets, whose periods are less than one hiindicd 
years. The data for Nos. 1—111 are Ironi Winlocks Tables in 
Puhl, Ast. Soc. Pac. vol. viii. p. 141 ; the data for Nos. 112-122 
have been furnished hy C. D. Perrine. 


Table of the Approximate Elements at each Return of all known Periodic Comets 
whose Periods are less than One Hundred Years. 


NO. 

Time of Perihelion 
Passage. 

T. 

77 -fi 

(O 

Longi- 

tude 

Ascending 

Node. 

a 

Inulina- 

tion. 

i 

Peri- 

helion 

Dis- 

tance. 

Q 

Semi- 
Ma,] or 
Axis. 

a 

Period. 

U 

Eccen- 

tricity. 

e 

Comet of 

1 

A.D. o.s. 

1378, Nov. 8 '8 

107*8 

47*3 

162*1 

0 *5 83 




Halley. 

2 

1456, June 8*2 

104*8 

43*8 

162-4 

0*580 

17-97 

75-b 

0*968 

J 3 

3 

1531, Aug. 25*8 

104*3 

45-5 

163*0 

0*580 

17-79 

75*0 

0*967 

33 

4 

1607, Oet. 267 

107-0 

487 

162*8 

0*588 

17-87 

75*5 

0*967 

33 

5 

167S, Aug. 18*3 

159*5 

163*3 

2*9 

1*145 

3*070 

5-38 

0-627 

Lahire. 

6 

1682, Sept. 14*8 

109*3 

51*2 

162*3 

0*583 

18*17 

Ti'b 

0*968 

Halley. 

7 

1743 L, Jan. 8*2 

6*4 

86*9 

1 9 

0*862 

3*10 

6*73 

0*721 

Grischow. 

S 

1759 I., Mar. 12*6 

110*6 

53*8 

162*4 

0*585 

18*09 

76*9 

0-968 

Halley. 

9 

1766 II. , April 27*0 

177*0 

74-2 

8*0 

0*399 

2*934 

5*025 

0*864 

Helfcnziiedci*. 

10 

1770 I., Aug. 13*5 

224*3 

132 0 

1*6 

0 674 

3*163 

5*626 

0-786 

Messier. 

11 

1772, Feb. 16*7 

213*0 

257*3 

17*1 

0*986 

3*58 

6-77 

0*725 

Biela. 

12 

1783, Nov. 19*9 

354*6 

557 

45*1 

1*459 

3*260 

5*888 

0*552 

Pigott. 

13 

1786 L, Jan. 30*9 

182*5 

334*1 

13*6 

0*335 

2*208 

3*281 

0*848 

Enolce. 

14 

1790 II., Jan. 30*9 

2071 

268-6 

54*1 

1*044 

5*78 

13*90 

0-819 

Tuttle. 

15 

1795, Dec. 21*4 

182*0 

334*7 

13*7 

0*334 

2*213 

3*292 

0*849 

Encke. 

16 

1805, Nov. 21*5 

182*5 

334*3 

13*6 

0*340 

2*213 

3*292 

0*846 


17 

1806 I, Jan. 2*0 

218*2 

251*3 

13*6 

0-907 

3-567 

6*737 

0*746 

Biela. 

IS 

1812, Sept. 15*3 

199*3 

253*0 

74-0 

0-777 

17*5 

73* 

0*956 

Pons. 

19 

1815, April 26*0 

65*6 

83-5 

44*5 

1*213 

17-63 

74* 

0*931 

Gibers. 

20 

1819 I., Jan. 28*0 

182*4 

334-6 

13*6 

0*335 

2*214 

3-295 

0-849 

Encko. 

21 

1819 III., July 18*9 

161*5 

113*2 

10*7 

0-774 

3-160 

5*618 

0*755 

Winnockc. 

22 

1819 IV., Nor. 20-3 

350*1 

77-2 

9*0 

0*893 

2*849 

4*810 

0-6S7 

Blanpain. 

23 

1822 IL, May 24*0 

182*8 

334*4 

13*3 

0*346 

2*224 

3*318 

0*845 

Encko. 

24 

1825 III., Sept. 16-3 

182*8 

334*5 

13*4 

0*345 

2*223 

3*315 

0*845 


25 

1826 L, Mar. 18*4 

218*3 

251-5 

13*6 

0*903 

3-561 

6*720 

0-747 

Biela. 

26 

1829 Jan. 9*7 

182*8 

334*5 

13*3 

0*346 

2*224 

3*316 

0*845 

Encko. 

27 

1832 L, May 4*0 

182*8 

334-5 

13*4 

0*343 

2-222 

3*312 

0*845 


28 

1832 III., Kot. 261 

221*8 

248*3 

13*2 

0*879 

3-537 

6*652 

0*751 

Biola. 

29 

1835 II., Aug. 26'4 

182*8 

334*6 

13*4 

0*344 

2-223 

3*314 

0*845 

Encko. 

30 

1835 III., Not. 15 '9 

110*6 

55*2 

162*2 

0*587 

17-99 

76*29 

0*967 

Halley. 

31 

1838, Deo. IG'O 

182*8 

334*6 

13*4 

0*344 

2-222 

3*313 

0*845 

Encko. 

32 

1842 I., April 12-0 

182*8 

334*7 

13*3 

0-345 

2-223 

3*314 

0*845 

Fayo. 

33 

1843 III., Oct. 171 

200*1 

209*5 

11*4 

1-693 

3-812 

7*442 

0*556 

34 

1844 I., rfept. 2-5 

1 278*7 

63*8 

2*9 

1-186 

3-100 

5-459 

0*617 

Do Vico. 

35- 

1845 IV., Aug. 9'6 

183*4 

334*3 

13*1 

0-338 

2-216 

3*300 

0-847 

Encko. 

/36 

1846 II., Feb. 11 -0 

223-1 

245*9 

12*6 

0-856 

3*520 

6*603 

0-757 

Biela (A).\ 

\37 

1846 II., Feb. Ill 

223-1 

245*9 

12*6 

,0-856 

3*519 

6*601 

0-757 

Biela (B)./ 

38 

1846 III., Feb. 25-4 

13*8 

102-7 

30*9 

0*650 

3*142 

5*569 

0-793 

Brorsen. 

39 

1846 IV., Mar. 5 '6 

12*9 

77*6 

85*1 

0-664 

17*90 

75-7 

0*963 

De Vico. ' 

40 

1846 VI., June 11 

339*6 

260*4 

30*7 

1*529 

5-635 

13*38 

0*729 

0. n. F. Poters. 

41 

1847 V., Sept. 9-5 

129*3 

309*8 

19*1 

0-488 

18*7 

81*1 

0*974 

Bronson, 

42 

1848 II., Not. 261 

183*4 

334*4 

13*1 

0*337 

2*215 

3-296 

0*848 

Encke. 

43 

1851 I., April 1'9 

200*2 

209*5 

11*4 

1*700 

3*819 

7*462 

0-555 

Faye. 

44 

1851 II., July .87 

174*5 

148*4 

13*9 

1-173 

3-444 

6*390 

0*659 

D’Arrest. 

45 

1852 I., March 147 

183*5 

334*4 

13*1 

0*337 

2*215 

3*297 

0*848 

Encke. 

/*46 

1852 III., Sept. 237 

223*3 

245*9 

12*6 

0*861 

3-526 

6*621 

0-756 

Biela (A).\ 

\47 

1852 III, Sept. 231 

223*3 

245*9 

12*6 

0*861 

3*525 

6*619 

0*756 

Biela (B)./ 

48 

1852 IV., Oct. 12-8 

57*1 

346*2 

40*9 

1*250 

15-44 

60*7 

0*919 

Wostphal. 

49 

1855 III., July 1'2 

183*4 

334*4 

13*1 

0*337 

2-215 

3*295 

0*848 

Encke. ♦ 

50 

1857 II., March 29'3 

14*0 

101*8 

29*8 

0*621 

3*130 

5*538 

0*802 

Brorsen. 

51 

1857 VII., Not. 28-2 

174*6 

148*5 

13-9, 

1*170 

3*440 

6*380 

0*660 

D ’Arrest. 

52 

1858 I., Feh. 23-6 

206*8 

269*1 

54*4 

1*025 

5*736 

13*74 

0*821 

Tuttle. 

53 

1858 II., May 2-0 

162*1 

113*5 

10*8 

0*769 

3-317 

5*555 

0*755 

’Winnccke, 

54 

1858 III., May 3'0 

25*7 

175*1 

19*5 

1*149 

3*523 

6*609 

0*674 

Tuttle. 

55 

1858 V., Sept. 12-9 

200*2 

209*7 

11*4 

1*694 

3*813 

7*445 

0*556 

Faye. 

56 

1858 VIII.. Got. 18-4 

183*5 

334*5 

13*1 

0*341 

2*218 

3*304 

0*846 

Encke, 

67 

1862 I., Feh. 6-3 

183*5 

334*5 

13-1 

0-340 

2*217 

3*302 

0*847 


58 

1865 II., May 27-9 

183*5 

334*5 

13*1 

0*341 

2*218 

3*304 

0*846 

* » 

59 

1866 I., Jan. Ill 

171*0 

231*4 

162-7 

0-977 

10*32 

33-18 

0*905 

Temp el. 

60 

1866 II. , Feh. 14-0 

200*2 

209*7 

11*4 

1*682 

3*802 

7*413 

0*558' 

Faye. 




COMETS 


IGl 


Tahle of the Approximate ElemaiU — contirtuetl . 


— 

Tiiiie of 

Pasbagf'. 

77 - ri 

Oi 

risiH 

Xode. 

n 

Iririlina- 

tioa. 

piXL- 

Dii5- 

tancc' 

Ma'or 

(L 

Period 

V 

tr.viry. 

c 

Coruet of 

G1 

%.!). N .1. 

1^67 I.j Jan. 20‘2 

057 *5 

78-5 

IS -2 

1 *577 

11*71 

40*00 

O-S05 

Stephan. 

G2 

1867 II., Jlay 20 ‘9 

135*0 

101 -2 

6*4 

1‘56J 

3-1S9 

5 '695 

0'51'j 

Xelurwl tl.}. 

GG 

I., xijjril 17*4 

14*8 

101-2 

29*4 

0*597 

3*109 

5-482 

0-808 

Brorc^en. 

G4 

1868 III., Sept. 14*6 

ISO '7 

334*5 

13*1 

0*334 

2*212 

3 *259 

0 849 

Encke. 

G5 

1869 I., June 29 ’9 

162*4 

113-6 ' 

10*S 

0 781 

3*150 

5-592 

0-752 

IVinnecke. 

G6 

1S69 TIL, Xov. 18*8 

106*2 

296*8 

5*4 

1-063 

3-109 

5-483 

o-e.'is 

Tenipel-Swift. 

67 

1870 III., Sept. 22-7 

172*3 

146*4 

15*7 

1*280 

3*507 

6-57 

0 '635 

D ’Arrest. 

6S 

1871 III., Dec. 1-8 

206*8 

259*3 

54*3 

1-030 

9*757 

13-Sll 

0-821 

Tuttle. 

09 

1871 y., Dec. 28*8 

183*6 

334*6 

13*1 

0*333 

2*210 

3-285 

0-S49 

Encke. i 

70 

1S70 L, May 9 ’8 

159*3 

78*7 

9*8 

1*771 

3*296 

5 -984 

0-463 

Teinpel (I ). I 

71 

1873 IL, June 25*2 

185-2 

120*9 

12*8 

1*344 

3*004 

5-207 

0-553 

Tempei (IL). 

72 

1 870 III., July 18*5 

200*4 

209*6 

11*4 

1*683 

3*801 

7-412 

0-557 

Fare. 

70 

1^73 TL, Oct. 10*5 

14*8 

101*2 

29*4 

0*594 

3*106 

0'475 

0*809 

Brorsen, 

74 

1875 I., March 12*1 

165*1 

111*6 

11*3 

0*829 

3*201 

5-726 

0-741 

lyinnecke. 

To 

1875 IL, A])ril 13*0 

183-7 

334*6 

13*1 

0*333 

2-211 

3-287 

0-849 

Eneke. 

76 

1S77 IV., May lO'S 

173*0 

146*2 

15*7 

1-318 

3-541 

6-664 

0-628 

D’Arrest. 

77 

1S7S IL, July 26*2 

183-7 

334*7 

13*1 

0 - 3.33 

2-212 

3-285 

0-849 

*Encke, 

78 

1878 III., Sept. 7-3 

185*1 

121*0 

12*8 

1*340 

3-001 

5-202 

0-554 

Tempei (IL). 

79 

1879 I., March 30*5 

14*9 

101*3 

29*4 

0-590 

3-101 

5-470 

0-810 

Brorsen. 

SO 

1879 III., May 7*1 

159*5 

78*8 

9-8 

1-771 

3-295 

5-982 

0-463 

Tempei (I.). 

SI 

ISSO IV., Nov. 8-0 

106-2 

296*9 

5*4 

1-067 

3*113 

5 49.3 

0-657 

Tempel-Swift. 

82 

ISSl I., Jan. 22-7 

201-2 

209*6 

11*3 

1*738 

3*854 

7-566 

0-549 

Fave. 

83 

ISSl V., Sept. 13-3 

312*5 

65*9 

6*9 

0*725 

4*226 

S-687 

0-S2S 

Denning. 

84 

ISSl VII., Nov. 15 -3 

183-9 

334*6 

12*9 

0*343 

2*221 

3*310 

0*845 

Encke. 

85 

1SS4 L, Jan. 25 7 

199*2 

254*1 

74-0 

0*776 

17*2 

71*56 

0*955 

Pons-Brooks. 

86 

1884 IL, Aug. 16*5 

301*0 

5*1 

5*5 

1*279 

3*078 

5*400 

0*584 

Barnard. 

87 

1SS4 III., Nov. 17-8 

172*7 

206*3 

25*3 

1*571 

3*580 

6-774 

0*561 

Molf. 

88 

1885 I., March 7*6 

183*9 

334*6 

12*9 

0*342 

2*220 

3 307 

0-846 

Encke. 

89 

1885 ly., Sept. 11*1 

206-8 

269-7 

54*3 

1*024 

5*742 

13-76 

0*822 

Tuttle. 

90 

1SS6 IV. June 6 '7 

176*8 

53*5 

12*7 

1*327 

3*152 

5*595 

0*579 

Brooks. 

91 

1SS6 VI., Sept. 4-4 

172*0 

104*1 

14*5 

0*885 

3*234 

5*816 

0-726 j 

jyinnecke. 

92 

1SS6 VII., Nov. 22-4 

315*1 

52*5 

3*0 

0*998 

3*536 

6-648 

0-718 

Finlay. 

93 

1887 V^, Oct. S-5 

65*3 

84*5 

44*6 

1*199 

17*41 

72-65 

0-931 

Olbers. 

94 

1888 II., June 28 '0 

184*0 

334*6 

1 12*9 

0-343 

2*220 

3-308 

0-845 

Encke. 

95 

1888 IV., Aug. 19-9 

201*2 

209*6 

11*3 

1*738 

3*854 

7-566 

0-549 

Faye. 

96 

1889 V., Sept. 30-3 

1 343*6 

18*0 

6*1 

1*950 

3*684 

7*072 

0 471 

Brooks. 

97 

1889 VI., Nov. 29 '5 

' 69*7 

330*6 

10*2 

1*354 

4*176 

8*534 

0-676 

Swift. 

9S 

1890 V., Sept. 17-5 

173*0 

146*3 

15*7 

1*324 

3*551 

6*691 

0-627 

D’Arrest. 

99 

1890 VII., Oct. 26 ’5 

I 328*2 

45*1 

12*9 

1*970 

3*448 

6*402 

0-471 

Spitaler. 

100 

1891 II. , Sept. 3-4 

172*8 

206*4 

25*2 

1*593 

3*597 

6-821 

0-557 

Wolf. 

101 

1891 III., Oct. lS-0 

184-0 

‘ 334*7 

12*9 

0*340 

2*218 

: 3-303 

0-846 

Encke. 

102 

1891 V., Nov. 15-0 

106*7 

296*5 

5*4 

1*087 

3*129 

5-534 

0-653 

Tempel-Swift. 

103 

1892 III., June 13 '2 

14*2 

331*7 

20*8 

2*139 

3*626 

6-904 

0-410 

Holmes. 

104 

1892 IV., June 30-9 

172*1 

104*1 

14*5 

0*887 

3*235 

5*818 1 

0-726 

Winnecke. 

105 

1892 V., Dec. 11-1 

170*3 

206*7 

31*2 

1 1*428 

8*384 

6-226 

0-578 

Barnard. 

106 

1893 III., July 12'2 

315*5 

52*5 

3*0 

0*989 

3*526 

6-622 

0-720 

Finlay. 

107 

1894 I., Feb. 9-5 

46*3 

84*4 

5*5 

1*148 

3*804 

7-42 

0-698 

Denning. 

108 

1894 III., April 23-2 

185*6 

121*2 

12*7 

1*351 

3*008 

5-218 

0-551 

Tempei (II.). 

109 

1894 IV., Oct. 12-2 

296*6 

48*7 

3*0 

3*392 

3*252 

5*863 

0-572 

De yico-Swift. 

110 

1895 I., Feb. 47 

184*0 

334*7 

12*9 

0*341 

2-218 

3*303 

0-846 

Encke. 

111 

1895 II., Aug. 20 "9 

167*8 

170*3 

3*0 

1*296 

3-680 

7*059 

0-648 

Swift. 

112 

1896 IL, Maxob 19-3 

201*2 

209*8 

11*3 

1*738 

; 3*854 

7-566 

0-549 

Faye. 

113 

1896 V., Oct. 26-0 

139*5 

192*1 

11*6 

1*482 

3*500 

6*549 

0*585 

Giacohini. 

114 

1896 VI, Nov. 4-2 

343*8 

18*0 

6*1 

1*959 

3-693 

7*097 

0*469 

Brooks (1889 W). 

115 

1896 VII., Nov. 24-6 

163 

246*6 1 

13*6 

1*110 

3-462 

6-441 

0*679 

Perrine. 

116 

1897 IL, May 24-0 

173*1 

146*4 

15*7 

1*324 

3*551 

6*675 

0*627 

D’Arrest. 

117 

1898 II., Marcli 20-4 

173*4 

100*9 

17*0 

0*924 

3-240 

5-719 

0*715 

Winnecke. 

118 

1898 III., May 27-8 

184*0 

334*8 

12*9 

0*341 

2*218 

3-303 

0-846 

Encke. 

119 

1898 IV., July 4-6 

172*9 

206-4 

25*2 

1-604 

3*597 

6-821 

0*557 

Wolf. 

120 ’ 

1899 II., April 28-1 

14*1 ; 

331*7 

20*8 

2*139 

3*615 

6*874 

0-411 

Holmes (1892 III.). 

121 

1899 III., May 4-5 

206*7 

269*8 

54*5 

1 

1*024 

6-742 

13*664 

0*822 

Tuttle (discovered 
by photography). 

122 

1899 IV., July 28-5 

185*6 

121*0 

12*6 

1*351 

5*28 

5*281 

0*642 

Tempei (II.). 

: i 


During the decade 1890-1900 our knowledge of cometic last return observation agreed with computation exactly 
orbits was greatly increased by a systematic effort to pro- within the limits of accuracy set by live-place logarithms, 
vide computers for the orbits of comets whose elements The non-periodic comets appearing since 1700 are nearly 
require revision. Eeports on this matter are printed all in the hands of computers; only nineteen comets 
by Dr Kreutz, at intervals, in the Y, J. S. of the of the 18th and twenty -eight of the 19th century 
Astronomiscke Gesellschaft, All the computations relating were unassigned at the date of Dr Kreutz’s report in 
to periodic comets are in thoroughly competent hands. 1898. 

The orbit of Wolf's comet, for example, is so well The most important periodic comets are given in the fol- 
determined by its calculator (Pastor Thraen) that at its lowing table : — 
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COMETS 


Name 
Encke . 
Ibriii^htness 


Period in 
years 

3-303 


Remarks. 


Kegularly returning since 1786, 
last observed in 1901. Its 
IS 91 was about the same as in 1858. Sudden 


turbations by Jupiter 1879-85j and not since seen. Computer 
— Gautier. 

Barnard . . 6 ‘226 ^ Last observed 1892. Com- 


Spitaler 

Perrine 

Giacobini 
Biela (1. and IL) 


6‘402 

6 ‘441 

6-549 

6-6 


Last observed 1892. 
puter — Coniel. 

Last observed 1890. Com- 

puter — Spitaler. 

Discovered 1896. Computers — 
Eistenpart, Hadley. 
Discovered 1896. 

Discovered 1772 ; seen 1805, 
1826, and 1832. In 1846 
it divided into two parts, which were widely separated at its re- 
turn of 1852. It has not sinop, been observed. 

Last observed 1893 (second re- 
turn). Computer — Schulhoff. 
Observed in 1851, 1857, 1870, 
1877, 1890, 1897. Com- 
puter — Leveau. 

Regularly returning; last ob- 
served 1898. Computer — 
Thraen. 

Last observed 1896. Its orbit 
somewhat resembles that of 
comet Faye. Computer — 
Pokrowsky. 

Last observed 1899 within its 
calculated place by 28 s. in 
Its calculated period req^uired a correction of 
. , , V — >j- This comet was, in 1892, subject to changes 
of brightness suggesting internal changes. The question arises 
w'hy so bright a comet was not earlier discovered. Its orbit is 
more nearly circular than that of any other comet, and lies 
wholly be^een the orbits of Mars and Jupiter, in the region of 
asteroKM therefore. Its spectrum shows only a trace of one briecht 
line. Computer — Zwiers. ^ 

• * ■ 7-059 Last observed 1895. It is not 

unlikely to be a return of 
, Lexell’s comet of 1770. 

Brooks, . . 7*097 Last observed 1896. Its spec- 

, « , _ , trum was continuous. It 

was at first supposed to be a return of Lexell’s comet, but the re- 
searches of Dr C. L. Poor make the identity unlikely, 

Denning (II) . 7*42 Last observed 1894. Its orbit 

, , lies within 0‘16 of Jupiter’s 

orbit^nd near that point crosses the orbit of Brorsen’s comet. 
ihe_^o comets were near the point of intersection in 1881 (though 
^ot then near) which may account for the disappear- 
^ ance oi Brorsen s comet since its return in 1879. 


Finlay . 

6-622 

D ’Arrest 

6-691 

Yolf . 

6-821 

Giacohiui 

6*86 

Hohnes 

6-904 


E. A., 5' in Dec. 
0*3 of a day only. 


Faye 

Swift 


Denning (I.) 
Tuttle . 

Tempel . 
Stephan 
Vestphal 
Pons -Brooks 
Gibers , 

De Yico 
Halley . 


8-867 

13-76 

33-18 

40-09 

60-7 

71- 48 

72- 63 
75 ‘7 
76-37 


Com- 
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7-566 Last observed 1896. 

8*534 Last observed 1889. 

puter— Coniel. 

Last observed 1881. 

Last observed 1899. 

puter— Eahts. 

Last observed 1866. 

Last observed 1867. 

Last observed 1852. 

Observed in 1812 and 1884 
Observed in 1815 and 1887. 
Last observed 1846. 
Regularlyreturning. The next 
appearance is 1910. 

In the course of the ten years 1890-99 thirty-seven 


and 1598 for example). Computers — Backlnnd, Ivanow. 

Tempel (II) . 

5-218 

Last observed 1899. Com- 
puter — Sebulhotf. 

Barnard 

5-400 

Last observed 1884. 

Brorsen 

5*456 

Last observed 1879. See the 
remarks under Denning’s 
comet below. 

Tempel - L. Swift . 

5 ‘534 

Last observed 1891. Com- 
puter — Bossert. 

IVinneeke 

5-SlS 

Last obs erved 1898. Computers 
Yon Haerdtl and Hillebrand. 

De Tico - E. Swift 

5*863 

Last observed 1894. It is the 
comet 1844 I. (De Yico). 
Computer — Chandler. 

Brooks . 

5*595 

Last observed 1885. 

Tempel (L; . 

5-98 

Observed in 1867, 1873, and 


unexpected comets were discovered (four on j)liotograpliic 
plates, the others after search with visual tcdescopcs) 
besides a number of expected (periodic) comets. During 
the years 1782 to 1841 eighty-seven comets of both 
classes were observed, or 1*45 per year, ’while from 1842 
to 1897 there were 241 comets, or 4*30 ])m' yi'ar. Th(^, 
difference in the average numbers ]irobal»ly represents 
nothing more than the increased attention paid to comedary 
discovery in late years. For example, ten comeds were 
discovered during 1898, three of them being known 
periodic comets. In the year 1840 a gold medal was 
founded by Christian YIII., king of Denmark, to lui 
given to discoverers of telescopic comets, lait after liis 
death the award was discontinued. The coined, medal 
(bronze) of the Astronomical Society of the Pa,eilic was 
founded by Hon. Joseph A. Donohoc in tln^ }T‘ar 1890, 
and is presented to the discoverer of every une'xjx'cted 
comet on the report of a committee of the; sociedy. A 
list of the awards constitutes, therefore, a history of 
recent cometary discoveries. 

List of Unexpected Comets discove7'cd swee Jst Janmirf/ 
1800. 


Discovered on 

Discovered hy 

March 

19, 1890 

W. E. Bmooks 

July 

18, 1890 

Jerome Coggia 

July 

23, 1890 

W. F. Denning 

Nov. 

15, 1890 

T. Zona 

Nov. 

16, 1890 

E. Spitaler 

March 

29, 1891 

E. E. Barnard 

October 

3, 1891 

E. E. Barnard 

March 

6, 1892 

Lewis Swift 

March 

18, 1892 

W. F. Denning 

August 

28, 1892 

W. E. Brooks 

October 

12, 1892 

E. E. Barnard 

Nov. 

6, 1892 

Edwin Holmes 

Nov. 

19, 1892 

W. E. Brooks 

April 

16, 1893 

J. M. Schaebcrlo 

October 

16, 1893 

W. E. Brooks 

March 

26, 1894 

W. F. Donning 

^ril 

2, 1894 

W. F. Gale 

Nov. 

20, 1894 

E. D'. Swift 

August 

20, 1895 

Lewis Swift 

Nov. 

17, 189.5 

C. D. Perrine 

Nov. 

21, 1895 

W. E. Brooks 

Feb. 

16, 1896 

C. D. Perrine 

April 

13, 1896 

Lewis Swift 

August 

31, 1896 

W. E. Sperra 

Sept. 

4, 1896 

E. Giacobini 

Nov. 

2, 1896 

C. D. Perrine 

Dec. 

8, 1896 

C. D. Perrine 

October 

16, 1897 

C. D. Perrine 

March 

20, 1898 

C. D. Perrine 

June 

11, 1898 

E. E. Ooddington 

June 

14, 1898 

C. D. Perrine 

June 

18, 1898 

E. Giacobini 

Sept. 

13, 1898 

C. D. Perrine 

October 

20, 1898 

W. E. Brooks 

Nov. 

14, laes 

F. L. Chase 

March 

3, 1899 

Lewis Swift 

Sept. 

29, 1899 

E. Giacobini 


Jt 

Gcuc'vji, K. V. 
Murscilh's, Kraner 
jhislol, PiiglHiid 

Pjilonno, Italy 
Virinia, Austria 
Lick Observatory, (^al. 

j ’ 1 ' > ) 

Eocbcsti‘1’, 

Bristol, Miiglaud 
Geneva, K. V. 

Li('k Obsia'vatory, CAL’ 
Loudon, Knglaml 
Geiu'va, N.V. 

Lick Olisiu'vatory, tdl.“ 
Geneva,, 'N.V. 

Bristol, England 
BaddiiigLiii, N.S.W. 
L(m’(i ObHervaf.ory,GaI. 

J ’ IT T( 

Lick ,, 

Gent'va, N.V. 

Lick 01 )H(‘rvatorv, Vn\. 
Dnsv „ ,, 

Emnlolpb, Ohio 
Nicu', Frania^ 

Lidv Observatory, (’al. 


Nice, Fraiaa'^ ^ 
Lick Oliscrvatory, Cal. 
Geneva, N.Yd 
New JIav(n, Conn.*’^ 
Lowe ObservatoiVjt hi. 
Nice, France 

A few of the remarkable comets of the years 1 SUM l ijoo 
are here briefly described. Comet 1888 I. exhibited 
peculiar yariations in its head like those which distin- 
guished the comets 1882 II and 1884 I. Two (or 
according to one observer three) nuclei wore enclosed in 
a nebulous sheath, as in 1882 U. On 21st May, two 
months after perihelion passage, the head suddenly be- 
came about two stellar magnitudes brighter, and two jets 
were ejected from it, both much brighter than the main 


2 comet discovered by photography, 

ecUpI^aSnVthVTtro^f'' Photogrhhe of the totaUolar 

fDl“:VdVy pho^^^^^^^^^ 

188h resembles that of Sohaeherle's comet of 

® Discovered by photography. 



COMILLA — COMME 

tail. Tlie causes of sucli changes must he sought for 
within, the comet as, in all likelihood, they were not the 
direct result of solar action. Several other comets have 
shown like variations. Comet 1889 I. is remarkable for 
the long i^eriocl (971 days) during which it was under 
observation. It was observed at four oppositions to the 
sun, the last observation being 1st May 1891. At this 
time its distance from the earth was 7*10 ; from the sun, 
8 ‘22, which is not very different from the distance of 
Saturn = 9-54. The bright comet of 1811 was not 
observed beyond 4*53 from the sun, and the great comet 
of 1882 was lost at 5T6. Comet 1892 1. was photo- 
graphed at various observatories, and the photographs 
show that its tail was of a very complex character and 
subject to great variations. W. H. Pickering {Annals 
H. C. 0. vol, xxxii.) concludes that the variations were 
periodic, and that the whole comet rotated in a period of 
about four clays on an axis through the head, coin- 
ciding with the general direction of the tail. The motion 
of condensations in the tail led him to the conclusion that 
the total repulsive force of the sun was 39-51 times the 
force of gravity. Professor Campbell, at the Lick Obser- 
vatory, notes a diminution in the wave-length of the green 
band of the spectrum after perihelion passage. The 
changes in Holmes’s periodic comet of 1892 have already 
been referred to. The periodic comet 1889 V. (Brooks) 
was discovered on 6th July. It passed perihelion on 30th 
September. On 1st August Professor Barnard, at the Lick 
Observatory, discovered two companion comets near by, 
and later two more. It has been suggested that the com- 
panion comets were separated from the main body by the 
attraction of Jupiter about May 1886, when the comet and 
planet were in proximity. The periodic comet (Temi)el- 
Swift) came within 0'13 of Jupiter in 1880 (earth’s dis- 
tance from the sun = l), and it is worthy of remark that 
at its return in 1891 it was reported by some observers to 
have a companion comet. Comet 1892 V. was the first 
one (except the eclipse comet of 1882) to be discovered by 
photography (by Professor Barnard at the Lick Obser- 
vatory). The first comets photographed were those of 
1881 (H. Draper); 1881 (Janssen) ; 1882 (GiU). AU 
comets sufficiently bright are now studied to great advan- 
tage by photography. The next .bright comet that is 
favourably situated will yield important discoveries, which 
are foreshadowed by the results of Professor Hussey of 
the Lick Observatory on the bright comet 1893 II. (see 
Piihlications of the Astronomical Society of the Pacific^ 
vol. vii., 1895, pp. 161-185). Professor Hussey’s photo- 
graphs show marked changes in the nucleus, coma, and 
tan. The comet sent off a series of condensations or 
nebulous masses whose motions were determined to be 
between 40 and 60 miles per second. The photographs 
obtained by Professor Barnard of the Lick Observatory of 
the comet 1893 IV. also show extraordinary variations in 
the quantity of matter ejected by the head to form the 
tail, and in the direction of its motion (see Knowledge, 
Pebruary and May 1894). (e. s. h.) 

ComillSIi or Kumilla, a town of British India, head- 
quarters of Tippera district in Bengal, situated on the 
river Gumti, with a station on the Assam-Bengal Bailway, 
96 miles from the coast terminus at Chittagong. Popula- 
tion (1881), 13,372 ; (1891), 14,680. The town has many 
large tanks; an English church, built in 1875; a high 
school; the Elliott artisan school; four printing-presses, 
one of which issues a vernacular newspaper ; and a public 
library. 

CoiTliSOj a town of the province of Syracuse, Sicily, 
Italy, 90 miles by rail west by south from Syracuse, on 
the line to Licata. It has a fine spring, the fabled “ bath 
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of Diana,” and limestone quarries. The people make 

pot t cry . Po^julation, 19,3 3 3 . 

CoSTUncniiry^ a town of France, in the arrondisse- 
ment of Montlucon, department of Allier, 42 miles south- 
west of Moulins by rail. It gives its name to a coal-field, 
the outx-)ut of which in 1899 amounted to 778,417 tons 
(metric); over 4000 persons are emxjloyed in connexion 
with the mines. There are very important foundries and 
forges. Population (1881), 9394; (1896), 9197 : (1901), 
11,165. 

Commercial Treaties* — A commercial treaty 
is a contract between States relative to trade. It is a 
bilateral act whereby definite arrangements are entered 
into by each contracting jiarty towards the other — not 
mere concessions. As regards technical distinctions, an 
“agreement,” an “exchange of notes,” or a “'convention” 
projierly applies to one specific subject ; whereas a “ treaty ” 
usually comprises several matters, whether commercial or 
political. 

In ancient times foreign intercourse, trade, and navigation were 
in many instances regulated by international arrangements. Tlie 
text is extant of treaties of commerce and navigation concluded 
between Carthage and Eome in 509 and 348 B.c, Aristotle 
mentions that nations were connected by commercial treaties ; 
and other classical writers advert to these engagements. Under 
the Eoman Empire the matters thus dealt with became regulated 
I by law", or by usages sometimes styled laws. When the territories 
ot the empire w^ere contracted, and the imperial authority was 
w'eakened, some kind of international agreements again became 
necessary. At Constantinople in the 10th century treaties cited 
by Gibbon protected “the person, efiects, and privileges of the 
Eiissian merchant” ; and, in Western Europe, intercourse, trade, 
and navigation were carried on, at first tacitly hy usage derived 
from Eoman times, or under verbal permission given to merchants 
hy the ruler to whose court they resorted. Afterwards, security 
in these transactions was afi‘ord*ed by means of formal docu- 
ments, such as royal letters, charters, laws, and other instruments 
possessing the force of Government measures. Instances affecting 
English commercial relations are the letter of Charlemagne in 
796, the Brabant Charter of 1305, and the Russian Ukase of 
1569. Mediaeval treaties of truce or peace often contained a clause 
permitting in general terms the renewal of personal and commercial 
communication as it subsisted before the war. This custom is still 
followed. But these medieval arrangements were precarious : 
they were often of temporary duration, and w'ere usually only 
effective during the lifetime of the contracting sovereigns. 

Passing over trade agreements afiecting the Eastern Empire, the 
modern commercial treaty system came into existence in the 12th 
century. Genoa, Pisa, and Venice were then well organked com- 
munities, and were in keen rivalry. Whenever their position in a 
foreign country was strong, a trading centre was established, and 
few or no specific engagements were made on their part. But in 
serious competition or difficulty another course was adopted i a 
formal agreement was concluded for the better security of their 
commerce and navigation. The arrangements of 1140 between 
Venice and Sicily ; the Genoese conventions of 1149 wdth Valencia, 
of 1161 with Morocco, and of 1181 with the Balearic Islands ; 
the Pisan conventions of 1173 with Sultan Saladin, and of 1184 
with the Balearic Islands, were the earliest Western commercial 
treaties. Such definite arrangements, although still of a personal 
character, were soon perceived to be preferable to general provisions 
in a treaty of truce or peace. They afforded also greater security 
than privileges enjoyed under usage ; or under grants of various 
kinds, whether local or royal. The policy thus inaugurated was 
adopted gradually throughout Europe. The first treaties relative 
to the trade of the ISTetherlands were between Brabant and Holland 
in 1203, Holland and Utrecht in 1204, and Brabant and Cologne 
in 1251. Early northern commercial treaties are those between 
Riga and Smolensk 1229, and between Liibeck and Sweden 1269, 
The first commercial relations between the Hanse Towns and 
foreign countries were arrangements made by guilds of mei’chants, 
not by public authorities as a governing body. For a long period 
the treaty system did not entirely supersede conditions of inter- 
course between nations dependent on permission. 

The earliest English Commercial Treaty is that with Norway in 
1217. It provides “ ut mercatores et homines qui sunt de potestate 
vestra liber^ et sine impedimento terram nostram adire possint, et 
homines et mercatores nostri similiter vestram.” These stipula- 
tions are in due treaty form. The next early English treaties are 
— with Flanders, 1274 and 1314 ; Portugal, 1308, 1352, and 1386 ; 
Baltic Cities, 1319 and 1388 ; Biscay and Castile, 1351 ; Burgundy, 
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1417 and 1496; France, 1471, 1497, and 1510; Morence, 1490. 
Tlie commercial treaty policy in England was carried out system- 
atically under Henry lY. and Henry VII. It was continued under 
James I. to extend to Scotland English trading privileges. The 
results attained in the l7th century were — regularity m treaty 
arrangements ; their durable instead of ]iersonal nature ; the 
conversion of permissive into perfect rights ; questions as to con- 
traband and neutral trade stated in definite terms. Treaties were 
at first limited to exclusive and distinct engagements between 
the contracting States ; each treaty differing more or less in its 
terms from other similar compacts. Afterwards by extending to 
a third nation privileges granted to particular countries, tho^ mod 
favoured nation article began to be framed. Cromwell continued 
the commercial treaty policy in order to obtain a formal recognition 
of the Commonwealth from foreign Powers. His treaty of 1654 
with Sweden contains the first reciprocal English most favoured 
nation clause. Article IV. provides that the people, subjects, and 
inhabitants of either confederate ‘‘shall have and possess in the 
countries, lands, dominions, and kingdoms of the other as fuU and 
ample privileges, and as many exemptions, immuiiities, and liber- 
ties, as any foreigner doth or shall possess in the dominions and 
kingdoms of the said confederate.” The Government of the 
Restoration replaced and enlarged the Protectorate arrangements 
by fresh agi’eements. The general policy of the Coiniuonwealtli 
was maintained, wdth further provisions oil behalf of Colonial 
Trade. In the new treaty of 1661 with Sweden, the privih'g'^s 
secured w^ere those which “any foreigner whatsoever iI'mIi or u.ai! 
enjoy in the said dominions and kingdoms on both sides.” 

In contemporary treaties France obtained from Spain 
(1659) that Frencli subjects slionld enjoy the same liber- 
ties as had been granted to the English; and England 
obtained from Denmark (1661) that the English should 
not pay more or greater customs than the people of the 
United Provinces and other foreigners, the Swedes only 
excepted. The colonial and navigation policy of the l7tJi 
centmy, and the proceedings of Louis XIV,, provoked 
animosities and retaliatory tariffs. During the war of 
the Spanish Succession the Methuen Treaty of 1703 was 
concluded. Portugal removed prohibitions against tlio 
importation of British woollens; Great Britain engaged 
that Portuguese wines should pay one-third less duty than 
the rate levied on French wines. At the Peace of Utrecht 
in 1713 political and commercial treaties were concluded, 
England agreed to remove prohibitions on the importation 
of French goods, and to grant most favoured nation treat- 
ment in relation to goods and merchandise of the like 
nature from any other country in Europe ; the French 
general tarifif of September 18, 1664, was to be again 
put in force for English trade. The English provision 
was at variance with the Methuen Treaty. A violent 
controversy arose as to the relative importance in 1713 of 
Anglo-Portuguese or Anglo-French trade. In the end 
the House of Commons, by a majority of 9, rejected the 
Bill to give effect to the commercial treaty of 1713 ; and 
trade with France remained on an unsatisfactory footing 
imtil 1786. The other commercial treaties of Utrecht 
were very complete in their provisions, equal to those of 
the present time; and contained most favoured nation 
articles — England secured in 1715 reduction of duties on 
woollens imported into the Austrian Netherlands; and 
trading privileges in Spanish America. Moderate import 
duties for woollens were obtained in Bussia by the Com- 
mercial treaty of 1766. In the meanwhile the Bourbon 
family compact of August 15, 1761, assured national 
treatment for the subjects of France, Spain, and the Two 
Sicilies, and for their trade in the European territories of 
the other two States ; and most favoured nation treatment 
as regards any special terms granted to any foreign 
country. The first commercial treaties concluded by the 
United States with European countries contained most 
favoured nation clauses: this policy has been continued 
by the United States, but the wording of the clause has 
often varied. 

In 1786 France began to effect tariff reform by means 
of commercial treaties. The first was with Great Britain, 
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and it terminated the loiig-contiiiued tariff warlaiv. But 
the wars of the French llcvolntiou swept away ilu'se 
reforms, and brought about a renewal <»f Imstik' tariffs. 
Pi*oliibitioas aud differential duties uu're rtMuwN'ed, a-iid 
prevailed on the Continent until the sixth deeadt' of tln‘ 
lOtli century. In 1860 a Coverniiieiit t'xistt'd in t'raiaa^ 
sufficiently strong and liberal to nuaa-t to tlu‘ poliry (if 
1786. The bases of the Anglo-Freiudi ti4‘a(y of 
beyond its most favoured nation ])i-ovisions, w'ere in Kranrc^ 
a general transition from }n‘oliibition or high eiislouis 
duties to a moderate tariff; in the Idiitial Kingdom 
abandonment of all protective imposts, and redueJiou of 
duties maintained for fiscal purposes to the lowest ra ti's 
compatible with these exigoneh^s. Ollun* Ihiropinm 
countries were obliged to obtain for tlaar tradi' the 
benefit of tbc conventional tariff tliiis ('stablisluMl in 
France, as an alternative to the liigdi ra.tes ins(‘ril>t‘d in 
the general taritf. A series of coinnn'reial ii'eaties was 
accordingly concluded by diHertait Ihiropi'an Nlntes 
between 1861 aud J86G, which (‘ffcetc'd furling' reduc- 
tions of customs duties in ilu'. S(‘V(M'al eountries whiih 
came within this treaty systenu, In 1871 th«‘ Keiailhean 
Govornmont sougdii to terminates tlu^ treaties of tlu^ 
Empire. The British, negotiators ue.\'tM*tlnh‘ss obtalncHl 
the rcliuquisluueut of tlu', atUmvptf to Ie\y protective^ 
duties under the guise of c.enu])ensa,tion for impo.-.ts <m 
raw materials; the duration of the', treaty of 18<>G was 
prolonged; and sti] aiLitio ns bcitc'v wonlesl than tho.se* 
before in force were agreed to for shipping and tuejst 
favoured naHon ireatmt'nt, Ju i8cS2, lujwever, h’rane'e^ 
terminated her existing European tariff tri'atie's. Ihlgium 
and some other cejiintrms coni'ludeel fri'sh treat les, less 
liberal than those o£ the systean of 1 8(50, yot mueh lu'Ut'r 
than anterior arra,nge'ine‘ids. Great Ihitaln did not. 
formally accept tlie^se higher duties; th(* Irt'aty <d' 
February 28, 18(S2, with Fra-ne^e', wiiie'h s«‘(*ur<’s most 
favoured nation trc'atnumt in other nm4i.ers, provides that 
customs duties shall Vhj “Innie.eforth regtdutiMl hy tlu^ 
bitcrnal legislation of e'acii of tlu^. t-wo In 1802 

Fnuice also fell emt of jute'rnatieiual tariff urntngeum'ntiS ; 
and adopted the system eff double eoliimns of <'ii.stf»ms 
duties — one, of lowmr rait'.s, to be^ applied to tin* go(»ds of 
all natiems receiving most favouri'd tre'atuumt; aial the 
other, of liiglior rates, for enuntiiew not em this footing. 
Germany tlion took rip the trendy (ariti* poiie'.v ; and 
between 1891-94 concluded commercial treaties of twe'lve? 
years’ duration with Austriar-Hungary, Jkigium, Italy, tlm 
Netherlands, Ibissia, aud Evvit/zerlajid, to favour nml 
develop her trade with those conntrit'A An important 
series of commercial iirrangem{‘7il.s was concluded betweem 
1884-1900 respt'e'.iijig the territorhjs and KplnnvH ed‘ 
interest of European povvics in wesimm, central, and 
eastern Africa. In the.sei regions exclusive privih/giss are*, 
not claimed ; most favoured nation irtudiuimt is reea ag- 
nized, and there is a disposition to extend natieiiial treat- 
ment to all Europeans and then trade. 

The Tmkish Vapitulafdom are grants made by succes- 
sive Sultans to Christian nations, confeiriiug rights 
and ^ privileges in favour of their sulyhicsts resichnit or 
trading in the Ottoman dominions. In the first instanen* 
capitulations wore granted specially to ea<E (.Jhiistiau 
State, b(:giniung with the Genoese in 145.1, which entt?rtHl 
into pacific relations with Turkey. Afterwards new cap- 
itulations wore obtained which sumniod up in one document 
earlier concessions, and added to them in genmul krnw 
whatever had been conceded to one or more other Htiitcs 4 
a stipulation which became a most favouted nation article. 
The English final capitulations arc of this nature ; they 
are dated 1675, and have boon conjBrined by treaties of 
subsequent date now and for ever/’ 



COM MERCIA 

_ Capitulations signify that which is arranged under 
distinct headings ; the Turldsh jihrase is ^‘ahid nameh/'^ 
T\hereas a treaty is “mouahede” — the latter does, and the 
former does not, signify a reciprocal engagement. Thus, 
although the Turkish capitulations are not in themselves 
treaties, yet by subsequent confirmation they have acquired 
the force of commercial treaties, of peiqietual duration as 
regards substance and principles, while details, such as 
rates of customs duties, may, by mutual consent, be varied 
from time to time. 

The Qjiost favoured uation article already referred to 
concedes to the State in the treaty with which it is con- 
cluded whatever advantages in the matters comprised 
wichin its stipulations have been allowed to any foreign 
01 third State. It does not in itself directly confer any 
particular rights, but sums up the whole of the rights in 
the matters therein mentioned which have been or may 
be granted to foreign countries. The value of the privi- 
leges under this article accordingly varies with the con- 
ditions as to these rights in each State which concedes this 
treatment. 

The article is drafted in different form : 

(1) That contracting States A. and B. agree to extend to each 
other whatever rights and privileges they concede to countries C. 
and D., or to 0. and D. and any other country. The object in this 
instance is to ensure specifically to B. and A. whatever advantages 
C. and D. may possess. A recent instance is Article XI. of the 
treaty of May 10, 1871, between Trance and Germany, which hinds 
them respectively to extend to each other whatever advantages they 
grant to Austria, Belgium, Great Britain, the Netherlands, Russia, 
and Switzerland. 

(2) The present general formula : A. and B. agree to extend to 
each other whatever advantages they concede, to any third country ; 
and engage tliat no other or higher duties shall be levied on the 
importation into A. and B. respectively of goods the produce or 
manufacture of B. and A. than are levied on the like goods the 
produce or manufacture of any third country the most favoured 
in this respect. There is a similar clause in regard to exportation. 

(3) The conditional or reciprocity formula, often used in the 18th 
and in the early part of the 19th century, namely, that whenever 
A. and B. make special concessions in return tor corresponding 
concessions, B. and A. respectively are either excluded from par- 
ticipation therein, or must make some additional equivalent con- 
ce.ssion in order to participate in those advantages. 

It may further be observed that the word like ” relates to the 
goods themselves, to their material or quality, not to conditions of 
pianufacture, mode of conveyance, or anything beyond the fact of 
their precise description ; small local facilities allowed to traffic 
between conterminous land districts are not at variance with this 
article. 

Colonies . — The application of commercial treaties to 
colonies depends upon the wording of each treaty. The 
earlier colonial policy of European States was to subor- 
dinate colonial interests to those of the mother country, to 
reserve colonial trade for the mother country, and to abstain 
from engagements contrary to these general rules. France, 
Portugal, and Spain have adhered in principle to this 
policy. Germany and Holland have been more liberal. 
The self - government enjoyed by the larger British 
colonies has led since 1886 to the insertion of an article 
in British commercial and other treaties whereby the 
assent of each of these colonies, and likewise of India, is 
reserved before they apply to each of these possessions. 
And further, the fact that certain other British colonies 
are now within the sphere of commercial intercourse 
controlled by the United States, has since 1891 induced 
the British Government to enter into special agreements 
on behalf of colonies for whose products the United States 
is now the chief market. As regards the most favoured 
nation article, it is to be remembered that the motker 
country and colonies are not foreign countries with respect 
to each other. The most favoured nation article, therefore, 
does not preclude special arrangements between the mother 
country and colonies, nor between colonies. 
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Termination, — Commercial treatie.s are usually con- 
cluded for a term of years, and either lapse at the end of 
this period, or are terminable then, or siibscqueiitly, if 
either State gives the recjuired notice. When a portion of 
a country establishes its independence, for example the 
several American Reimblics, according to present usage 
foreign trade is placed on a uniform most favoured 
nation footing, and fresh treaties are entered into to 
regulate the commercial relations of the ne^v coniiiinnities. 
In the case of former Turkish provinces, the capitulations 
remain in force in principle until they are replaced ]>y new 
engagements. If one State is absorbed into another, for 
instance Texas into the United States, or when territory 
passes by conquest, for instance Alsace to Germany, the 
commercial treaties of the new supreme Government take 
effect. In administered territories, Bosnia and C}q)rus 
for instance, and in protected territories, it depends on 
the policy of the administering power liow far the pre- 
vious fiscal system shall remain in force. When the 
separate Italian States were united into the Kingdom of 
Italy in 1861, the commercial engagements of Sardinia 
superseded those of the other States, but fresh treaties 
were concluded by the new kingdom to place international 
I'elatioiis on a regular footing. "When the German Empire 
was established under the king of Prussia in 1871, 
the commercial engagements of any State which were at 
variance with a Zollverein treaty were superseded by that 
treaty. 

The present scope of commercial treaties is well expressed by 
Monsieur Calvo in his work on International Law. They provide 
for the importation, exportation, transit, transhipment, and bond- 
ing of merchandise; customs tariffs ; navigation charges ; quarantine ; 
the admission of vessels to roadsteads, ports, and docks ; coasting 
trade ; the admission of consuls and their rights ; fisheries ; they 
determine the local position of the subjects of each State in the 
other country in regard to residence, property, payment of taxes 
or exemptions, and military service ; nationality ; and a most 
favoured nation clause. They usually contain a termination, and 
sometimes a colonial Article. Some of the matters enumerated by 
Monsieur Oalvo — consular privileges, fisheries, and nationality — are 
now dealt with by separate conventions. Contraband and neutral 
trade are not included as frequently as they were in the 18th 
century. 

The preceding statement shows that commercial treaties afford 
to foreigners, personally, legal rights, and relief from technical 
disabilities : they afford security to trade and navigation, and 
regulate other matters comprised in their provisions. In Europe 
the general principles established by the series of treaties 1860-66 
hold good, namely, the substitution of uniform rates of customs 
duties for prohibitions or differential rates. The disadvantages 
urged are that these treaties involve Government interference and 
bargaining, whereas each State should act independently as its 
interests require, that they are opposed to Iree trade, and restrict 
the fiscal freedom of the legislature. It may he observed that 
these objections imply some confusion of ideas. All contracts 
may be designated bargains, and some of the details of commercial 
treaties in Monsieur Calvo’ s enumeration enter directly into the 
functions of government ; moreover, countries cannot remain 
isolated. Tariff arrangements are, however, open to controversy. 
Without discussing the Methuen Treaty (notice was giveu by the 
Portuguese Government in 1835 that it should be no longer 
operative), it may be admitted that its policy would not now be 
adopted. If, however, two countries agree by simultaneous action 
to adopt fixed rates of duty, this agreement is favourable to 
commerce, and it is not apparent how it is contrary to free trade 
principles. If the Legislature is restricted from imposing prohibi- 
tions or differential duties, this restriction is not injurious ; and 
when maximum rates of duty are settled, this restriction cannot 
do harm if its duration is for a limited period ; security in business 
transactions is provided by such tariff arrangements. 

Our conclusions are — 

(1) that under the varying jurisprudence of nations commercial 
treaties are adopted by common consent ; 

(2) that their provisions depend upon the general and fiscal 
policy of each State ; 

(3) that tariff arrangements, if judiciously settled, benefit trade ; 

(4) that prohibitions, and discriminating or differential duties, 
are injurious to trade ; and to international relations ; 

(5) that the most favoured nation clause leads to equality of 
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1417 and 1496; Francej 1471, 1497, and 1510; Floience, 1490. 
The commercial treaty ]>olicy in England was cariied out system- 
atically under Heniy I\'. and Henry VIL It was continued under 
Janies I. to extend to Scotland English trafiing jmivileges. The 
results attained in the 17th centuij were — regularity in treaty 
arrangements ; their durable in:,tead of personal nature ; the 
n ui permis-ive into x^sriect rights ; questions as to con- 
traband and neutral trade stated in de finite terms. Treaties were 
at first liiiiited to exclusive and distinct engagements between 
the contracting States ; each treaty differing more or less in its 
terms from other similar compacts. Afterwards by extending to 
a thii’d nation privileges granted to particular countries, the most 
favoured . vh':.- truon to be framed. Cromwell continued 

the comi '.-r -i^l ■ r..iLy .'o’l -y in order to obtain a formal recognition 
of the f A-..n.cnv.L-al‘h *, oreign Powers. His treaty of 1654 
with Sweden contains the first recijn’ocal English most favoured 
nation clause. Article IV. provides that the people, subjects, and 
inhabitants of either confederate ‘‘shall have and possess in the 
countries, lands, dominions, and kingdoms of the other as full and 
ample -gc^. and as many exemptions, immunities, and liber- 

ties, as ..i.y ijmn doth or shall possess in the dominions and 
kingdoms of the said confederate.^^ The Government of the 
Restoration replaced and enlarged the Protectorate arrangements 
by fresh asrepments. The general policy of the Commonwealth 
was niaiiiraiiic'i, v.dth further provisions on behalf of Colonial 
Trade. In the new treaty of 1661 with Sweden, the privileges 
secured were those which “ any foreigner whatsoever doth or shall 
enjoy in the said dominions and kingdoms on both sides.” 

In contemporary treaties France obtained from Spain 
(1659) that French subjects should enjoy the same liber- 
ties as had been granted to the English; and England 
obtained from Denmark (1661) that the English should 
not pay more or greater customs than the people of the 
United Provinces and other foreigners, the Swedes only 
excepted. The colonial and navigation policy of the l7tli 
century, and the proceedings of Louis XIY., provoked 
animosities and retaliatory tariffs. During the war of 
the Spanish Succession the Methuen Treaty of 1703 was 
concluded. Portugal removed prohibitions against the 
importation of British woollens ; Great Britain engaged 
that Portuguese wines should pay one-third less duty than 
the rate levied on French Munes. At the Peace of Utrecht 
in 1713 political and commercial treaties were concluded. 
England agreed to remove prohibitions on the importation 
of French goods, and to grant most favoured nation treat- 
ment in relation to goods and merchandise of the like 
nature from any other country in Europe; the French 
general tariff^ of September 18, 1664, was to be again 
put in force for English trade. The English provision 
was at variance with the Methuen Treaty, A violent 
controversy arose as to the relative importance in 1713 of 
Auglo-Portuguese or Anglo-French trade. In the end 
the House of Commons, by a majority of 9, rejected the 
Bill to give effect to the commercial treaty of 1713 ; and 
trade with France remained on an unsatisfactory footing 
until 1786. The other commercial treaties of Utrecht 
were very complete in their provisions, equal to those of 
the present time; and contained most favoured nation 
articles — England secured in 1715 reduction of duties on 
wooUens imported into the Austrian Netherlands; and 
trading privileges in Spanish America. Moderate import 
duties for woollens were obtained in Eussia by the Com- 
mercial treaty of 1766. In the meanwhile the Bourbon 
family compact of August 15, 1761, assured national 
treatment for the subjects of France, Spain, and the Two 
Sicilies, and for their trade in the European territories of 
the other two States ; and most favoured nation treatment 
as regards any special terms granted to any foreign 
country. The first commercial treaties concluded by the 
United States with European countries contained most 
favoured nation clauses : this policy has been continued 
by the United States, but the wording of the clause has 
often varied. 

In 1786 France began to effect tariff reform by means 
of commercial treaties. The first was with Great Britain, 
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and it terminated the long-continued tariff w^arfare. But 
the wars of the French Eevolution swept away these 
reforms, and brought about a renewal of hostile tariffs. 
Prohibitions and differential duties were renewed, and 
prevailed on the Continent until the sixth decade of the 
19th century. In 1860 a Government existed in France 
sufficiently strong and liberal to revert to tbe jiolicy of 
1786. The bases of tbe Anglo-French treaty of 1860, 
beyond its most favoured nation provisions, were in France 
a general transition from jKohibition or high customs 
duties to a moderate tariff; in the United Kingdom 
abandonment of all protective imposts, and reduction of 
duties maintained for fiscal purposes to the lowest rates 
compatible with these exigencies. Other European 
countries were obliged to obtain for their trade the 
benefit of the conventional tariff thus established in 
France, as an alternative to the high rates inscribed in 
the general tariff. A series of commercial treaties was 
accordingly concluded by different European States 
between 1861 and 1866, which effected further reduc- 
tions of customs duties in the several countries which 
came within this treaty system. In 1871 the KexDublican 
Government sought to terminate the treaties of the 
Empire. The British negotiators nevertheless obtained 
the relinqiiishment of the attempt to levy protective 
duties under the guise of comxDensation for imposts on 
raw materials; the duration of the treaty of 1860 was 
prolonged; and stipulations better worded than those 
before in force were agreed to for shipping and most 
favoured nation treatment. In 1882, however, France 
terminated her existing European tariff treaties, Belgium 
and some other countries concluded fresh treaties, less 
liberal than those of the system of 1860, yet much better 
than anterior arrangements. Great Britain did not 
formally accept these higher duties ; the treaty of 
February 28, 1882, with France, which secures most 
favoured nation treatment in other matters, provides that 
customs duties shall be “henceforth regulated hy the 
internal legislation of each of the two States.” In 1892 
France also fell out of international tariff arrangements ; 
and adopted the system of double columns of customs 
duties — one, of lower rates, to be ajDplied to the goods of 
all nations receiving most favoured treatment; and the 
other, of higher rates, for countries not on this footing. 
Germany then took up the treaty tariff' policy; and 
between 1891-94 concluded commercial treaties of twelve, 
years’ duration with Austria-Hungary, Belgium, Italy, the 
Netherlands, Eussia, and Switzerland, to favour and 
develop her trade with those countries. An important, 
series of commercial arrangements was concluded between 
1884-1900 respecting the territories and spheres of 
interest of European powers in western, central, and 
eastern Africa. In these regions exclusive privileges are 
not claimed ; most favoured nation treatment is recog- 
nized, and there is a disposition to extend national treat- 
ment to all Europeans and their trade. 

The Turkish Capitulations are grants made by succes- 
sive Sultans to Christian nations, conferring rights 
and privileges in favour of their subjects resident or 
trading in the Ottoman dominions. In the first instance 
capitulations were granted specially to each Christian 
State, beginning with the Genoese in 1453, which entered 
into pacific relations with Turkey. Afterwards new cap- 
itulations were obtained which summed up in one document 
earlier concessions, and added to them in general terms 
whatever had been conceded to one or more other States ; 
a stipulation which became a most favouied nation article. 
The English final capitulations are of this nature; they 
are dated 1675, and have been confirmed by treaties of 
subsequent date “now and for ever.” 
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_ Capitulations signify tliat wliicli is arranged under 
distinct headings ; the Turkish phrase is '' ahid nanieh/'^ 
T^dlereas a treaty is “niouahede” — the latter does, and the 
former does not, signify a reciprocal engagement. Thus, 
although the Turkish capitulations are not in themselves 
treaties, yet by subsequent confirmation they have acquired 
the force of commercial treaties, of perpetual duration as 
regards substance and principles, while details, such as 
rates of customs duties, may, by mutual consent, be varied 
from time to time. 

The onost favoured nation article already referred to 
eoncedes to the State in the treaty with which it is con- 
cluded whatever advantages in the matters comprised 
within its stipulations have been allowed to any foreign 
or third State. It does not in itself directly confer any 
particular rights, but sums up the whole of the rights in 
the matters therein mentioned which have been or may 
be granted to foreign countries. The value of the prhi- 
leges under this article accordingly varies with the con- 
ditions as to these rights in each State which concedes this 
treatment. 

The article is drafted in different form : 

(1) That contracting States A. and B. agree to extend to each 
other whatever rights and privileges they concede to countries 0, 
and D., or to 0, and D. and any other country. The object in this 
instance is to ensure specifically to B. and A, whatever advantages 
C. and D. may possess. A recent instance is Article XL of the 
treaty of May 10, 1871, between Trance and Germany, which binds 
them respectively to extend to each other whatever advantages they 
grant to Austria, Belgium, Great Britain, the Netherlands, Kussia, 
and Switzerland. 

(2) The present general formula ; A. and B. agree to extend to 
each other whatever advantages they concede to any third country ; 
and engage that no other or higher duties shall be levied on the 
importation into A. and B. respectively of goods the produce or 
manufacture of B. and A. than are levied on the like goods the 
produce or manufacture of any third country the most favoured 
in this respect. There is a similar clause in regard to exportation. 

(3) The conditional or reciprocity formula, often used in the 18th 
and in the early part of the 19th century, namely, that whenever 
A. and B. make special concessions in return tor corresponding 
concessions, B. and A. respectively are either excluded from par- 
ticipation therein, or must make some additional equivalent con- 
cession in order to participate in those advantages. 

It may further be observed that the word “like ” relates to the 
goods themselves, to their material or quality, not to conditions of 
manufacture, mode of conveyance, or anything beyond the fact of 
their precise description ; small local facilities allowed to traffic 
between conterminous land districts are not at variance with this 
article. 

Colonies . — The application of commercial treaties to 
colonies depends upon the wording of each treaty. The 
earlier colonial policy of European States was to subor- 
dinate colonial interests to those of the mother country, to 
reserve colonial trade for the mother country, and to abstain 
from engagements contrary to these general rules. France, 
Portugal, and Spain have adhered in principle to this 
policy. Germany and Holland have been more liberal. 
The self - government enjoyed by the larger British 
eolonies has led since 1886 to the insertion of an article 
in British commercial and other treaties whereby the 
assent of each of these colonies, and likewise of India, is 
reserved before they apply to each of these possessions. 
And further, the fact that certain other British colonies 
are now within the sphere of commercial intercourse 
controlled by the United States, has since 1891 induced 
the British Government to enter into special agreements 
on behalf of colonies for whose products the United States 
is now the chief market. As regards the most favoure(J 
nation article, it is to be remembered that the mother 
country and colonies are not foreign countries with respect 
to each other. The most favoured nation article, therefore, 
does not preclude special arrangements between the mother 
<iountry and colonies, nor between colonies. 
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Terrtiiiiation. — Commercial treaties are u-ually con- 
cluded for a term of years, and either lapse at the end of 
this period, or are terniiiiable tlimi, or subseqaeiitly, if 
either State gives the required notice. "When a portion of 
a country establishes its independence, for example the 
several American Hepublics, according to present u^age 
foreign trade is placed on a iinifonii most favoured 
nation footing, and fresh treaties are entered into to 
regulate the commercial relations of the new coiiiiuiiiiities. 
In the case of former Turkish provinces, the capitulations 
remain in force in principle until they are replaced Ijy new^ 
engagements. If one State is absorbed into another, for 
instance Texas into the United States, or when territory 
passes by conquest, for instance Alsace to Germany, the 
! commercial treaties of the new supreme Government take 
j effect. In administered territories, Bosnia and Cyprus 
for instance, and in protected territories, it dejjends on 
the policy of the administering power how far the pre- 
vious fiscal system shall remain in force. "When the 
separate Italian States were united into the Kingdom of 
Italy in 1861, the commercial engagements of Sardinia 
superseded those of the other States, but fresh treaties 
were concluded by the new kingdom to j)lace international 
relations on a regular footing. When the German Empire 
was established under the king of Prussia in 1871, 
the commercial engagements of any State which were at 
variance with a Zollverein treaty were superseded by that 
treaty. 

The present scope of commercial treaties is well expressed by 
Monsieur Calvo in liis work on International Law. They x>rovide 
for the importation, exportation, transit, transhipment, and bond- 
ing of merchandise; customs tariffs ; navigation charges ; quarantine ; 
the admission of vessels to roadsteads, ports, and docks ; coasting 
trade ; the admission of consuls and their rights ; fisheries ; they 
determine the local position of the subjects of each State in the 
other country in regard to residence, property, payment of taxes 
or exemptions, and military service ; nationality ; and a most 
favoured nation clause. They usually contain a termination, and 
sometimes a colonial Article. Some of the matters enumerated by 
Monsieur Calvo — consular iirivileges, fisheries, and nationality — are 
now dealt with by separate conventions. Contraband and neutral 
trade are not included as frequently as they were in the 18th 
century. 

The preceding statement shows that commercial treaties afford 
to foreigners, personally, legal rights, and relief fi'om technical 
disabilities : they afford security to trade and navigation, and 
regulate other matters comprised in their provisions. In Europe 
the general principles established by the series of treaties 1860-66 
hold good, namely, the substitution of uniform rates of customs 
duties for prohibitions or differential rates. The disadvantages 
urged are that these treaties involve Government interference and 
bargaining, whereas each State should act independently as its 
interests require, that they are opposed to free trade, and restrict 
the fiscal freedom of the legislature. It may be observed that 
these objections imply some confusion of ideas. All contracts 
may be designated bargains, and some of the details of commercial 
treaties in Monsieur Calvo’s enumeration enter directly into the 
functions of government ; moreover, countries cannot remain 
isolated. Tariff arrangements are, however, open to controversy. 
Without discussing the Methuen Treaty (notice was given by the 
Portuguese Government in 1835 that it should be no longer 
operative), it may be admitted that its policy would not now be 
adopted. If, however, two countries agree by simultaneous action 
to adopt fixed rates of duty, this agreement is favourable to 
commerce, and it is not apparent how it is contrary to free trade 
principles. If the Legislature is restricted from imposing prohibi- 
tions or differential duties, this restriction is not injurious ; and 
when maximum rates of duty are settled, this restriction cannot 
do harm if its duration is for a limited period ; security in business 
transactions is provided by such tariff arrangements. 

Our conclusions are — 

(1) that under the varying jurisprudence of nations commercial 
treaties are adopted by common consent ; 

(2) that their provisions depend upon the general and fiscal 
policy of each State ; 

(3) that tariff arrangements, if judiciously settled, benefit trade ; 

(4) that prohibitions, and discriminating or differential duties, 
are injurious to trade ; and to international relations ; 

(5) that the most favoured nation clause leads to equality of 
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treatment and simplification of tariffs, and has become a most 
valuable provision alike for persons, trade, and navigation ; 

(6) that commercial treaties are now entered into by all States ; 
and that tliey are necessary under modem conditions of commercial 
intercourse between nations. (c. M. K,’") 

ComiTIOilSi . — Early History . — Commons are a relic 
of the system on ■which the lands of England were for 
the most part cultivated during the Middle Ages. The 
country was <ii'\dded into vills, or tovmships — often, 
though not necessarily, or always, coterminous with 
the parish. In each stood a cluster of houses, a 
village, in which dwelt the men of the to’^vnship, and 
around the tillage lay the arable fields and other lands, 
which they worked as one common farm. Save for a few 
small inclosures near the \illage — for gardens, orchards, or 
paddocks for young stock — the whole township was free 
from permanent fencing. The arable lands lay in large 
tracts, divided into compartments or fields, usually three 
in number, to receive in constant rotation the triennial 
succession of wheat (or rye), spring crops (such as barley, 
oats, beans, or peas), and fallow. Low-lying lands were 
used as meadows, and there were sometimes pastures fed ac- 
cording to fixed rules. The poorest land of the township 
was left waste — to supply feed for the cattle of the com- 
munity, fuel, wood for repahs, and any other commodity of 
a renewal'jle or practically inexhaustible character.^ This 
waste land is the common of our ovm days. 

It would seem likely that at one time there was 
no division, as between individual inhabitants or house- 
holders, of any of the lands of the tovmship, but only of 
the products. But so far back as accurate information 
extends the arable land is found to be parcelled out, each 
householder owning strips in each field. These strips 
are always long and narrow, and lie in sets parallel with 
one another. The plough for cultivating the fields was 
maintained at the common expense of the village, and 
the draught oxen were furnished by the householders. 
From the time when the crop was carried till the next 
sowing, the field lay open to the cattle of the whole vill, 
which also had the free run of the fallow field throughout 
the year. But when two of the three fields were under 
crops, and the meadows laid up for hay, it is obvious that 
the cattle of the toMmship required some other resort 
for pasturage. This was supplied by the waste or 
common. Upon it the householder turned out the oxen 
and horses which he contributed to the plough, and the 
cows and sheep, which were useful in manuring the 
common fields, — ^in the words of an old law case : horses 
and oxen to plough the land, and cows and sheep to 
compester it.” Thus the use of the common by each 
householder was naturally measured by the stock which 
he kept for the service of the common fields; and 
when, at a later period, questions arose as to the ex- 
tent of the rights on the common, the necessary practice 
furnished the rule, that the commoner could turn out 
as many head of cattle as he could keep by means of 
the lands which were parcelled out to him, — the rule 
of levancy and couchancy, which has come down to the 
present day. 

In the earliest post-Conquest times the viU or town- 
ship is found to be associated with an over-lord. There 
has been much controversy on the question^ 
to^sbip. originally owned its lands free 

from any control, and was subsequently reduced 
to a state of subjection and to a large extent deprived of 
its ownership, or whether its whole history has been one 
of gradual emancipation, the ownership of the waste, or 

1 There is an entry on the Court Rolls of the Manor of Wimbledon 
of the division amongst the inhahitants of the vill of the crab-apples 
growing on the common. 


common, now ascribed by the law to the lord being a 
remnant of his ownership of all the lands of the vill. (See 
hlANOE.) 

At whatever date the over -lord first appeared, and 
whatever may have been the personal relations of the 
villagers to him from time to time after his appearance, 
there can be hardly any doubt that the village lands, 
whether arable, meadow, or waste, were substantially 
the property of the villagers for the purposes of use 
and enjoyment. They resorted freely to the common 
for such purposes as were incident to their system of 
agriculture, and regulated its use amongst themselves. 
The idea that the common was the ^ lord’s waste,” and 
that he had the power to do what he liked with it, 
subject to specific and limited qualifying rights in others, 
was, there is little doubt, the creation of the Norman 
law}^ers. 

One of the earliest assertions of the lord’s proprietary 
interest in waste lands is contained in the Statute of 
Merton, a statute which, it is well to notice, statutes 
was passed in one of the first assemblies of the of Merton 
Barons of England, before the Commons of the West- 
Eealm were summoned to Parliament. This ^^^second 
statute, which became law in the year 1235, pjro- 
vided “that the great men of England (which had enfeoffed 
knights and their freeholders of small tenements in their 
great manors) ” might “ make their profit of their lands, 
wastes, woods, and pastures,” if they left sufficient pasture 
for the service of the tenements they had granted. Some 
fifty years later, another statute, that of Westminster the 
Second, supplemented the Statute of Merton by enabling the 
lord of the soil to inclose common lands, not only against his 
own tenants, but against “neighbours” claiming pasture 
there. These two pieces of legislation undoubtedly mark 
the growth of the doctrine which converted the over-lord’s 
territorial sway into property of the modern kind, and a 
corresponding loosening of the hold of the rural townships 
on the wastes of their neighbourhood. To what extent the 
two Acts were used, it is very difficult to say. We know, 
from later controversies, that they made no very great 
change in the system on which the country was cultivated, 
a system to which, as "vve have seen, commons were 
essential. In some counties, indeed, inclosures had, by 
the Tudor period, made greater progress than in others. 
Tusser, in his eulogium on inclosed farming, cites Suffolk 
and Essex as inclosed counties by way of contrast to 
Norfolk, Cambridgeshire, and Leicestershire, whore the 
open or “ champion ” (champain) system prevailed. The 
Statutes of Merton and Westminster , may have had 
something to do with the progress of inclosed farming ; 
but it is probable that their chief operation lay In 
furnishing the lord of the manor with a farm on the nc-w 
system, side by side with the common fields, or with a 
deer park. 

The first event -which really endangered the village 
system was the coming of the Black Death. This scourtre 
is said to have swept away half the population ^ 

of the country. The disappearance, by no 
means uncommon, of a whole family gave the 
over-lord of the vill the opportunity of appropriating, by 
way of escheat, the holding of the household in the common 
fields. The land-holding population of the townships and 
the persons interested in the commons were thus sensibjy 
diminished. 

During the Wars of the Boses the small cultivator is 
thought to have again made headway. But his diminished 
numbers, and the larger interest which the lords had 
acquired in the lands of each vill, no doubt facilitated 
the determined attack on the common-field system which 
marked tke reigns of Henry VIII and Edward VI. 
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This attack^ which had for its chief object the conyer- 
sion of arable land into pasture for the sake of sheep- 
breeding, was the outcome of many causes. It was no 
longer of importance to a territorial magnate to possess 
The Tudor ^ body of followers pledged to his in- 

agrarian terests by their connexion with the land. On 
the other hand, wool commanded a high price, 
and the growth of towns and of foreign commerce 
supplied abundant markets. At the same time the conisca- 
tion of the monastic possessions introduced a race of new 
over-lords — not bound to their territories by any family 
traditions, and also tended to spread the view that 
the strong hand was its own justiication. In order to 
keep large flocks and send many bales of wool to market, 
each landowner strove to increase his range of pasture, 
and with this view to convert the arable fields of his vill 
into grass land. There is abundant evidence both from 
the complaints of -writers such as Latimer and Sir Thomas 
More, and from the Statutes and Eoyal Commissions of 
the day, that large inclosures were made at this time, 
and that the process was effected with much injustice and 
accompanied by great hardship. ‘‘Where,” says Bishop 
Latimer in one of his courageous and vigorous den-uncia- 
tions of “inclosers and rent -raisers/’ “there have been 
many householders and inhabitants, there is now but a 
shepherd and his dog.” In the full tide of this movement, 
and despite Latimer’s appeals, the Statutes of Merton and 
Westminster the Second were confirmed and re-enacted. 
Both common fields and commons no doubt disappeared in 
many places ; and the country saw the first notable instal- 
ment of inclosure. But from the evidence of later years 
it is clear that a very large area of the country was still 
cultivated on the common-field system for another couple 
of centuries. When inclosure on any considerable scale 
again came into favour, it was effected on quite different 
principles ; and before describing what was essentially a 
modern movement, it will be convenient to give a brief 
outline of the principles of law applicable to commons at 
the present day. 

Law. — The distinguishing feature in law of common 
land is, that it is land the soil of which belongs to one 
Ri his of from which certain other persons 

Comnioa. certain profits — for example, the bite of the 
grass by the mouth of cattle, or gorse, bushes, 
or heather for fuel or litter. The right to take such a 
profit is a right of common ; the right to feed cattle on 
common land is a right of common of pasture; while 
the right of cutting bushes, gorse, or heather (more 
rarely of lopping trees) is kno-wn as a right of common 
of estovers or botes (from the Horman-Brench estouffery 
and the Saxon hotan, to furnish). Another right of 
common is that of turbary, or the right to cut turf 
or peat for fuel. There are also rights of taking sand, 
gravel, or loam for the repair and maintenance of land. 
The persons who enjoy any of these rights are called 
commoners. 

From the sketch of the common -field system of 
agriculture which has been given, we shall readily infer 
that a large proportion of the commons of the country, 
and of the peculiarities of the law relating to commons, are 
traceable to that system. Thus, common rights are mostly 
attached to, or enjoyed with, certain lands or houses. A 
•right of common of pasture usually consists of the right to 
turn out as many cattle as the farm or other private 
land of the commoner can support in winter; for, as 
we have seen, the enjoyment of the common, in the 
village system, belonged to the householders of the village, 
and was necessarily measured by their holdings in the 
common fields. The cattle thus commonable are said to 
be levant and couchant, i.e., uprising and down-lying on 


the land. But it has now been decided that they need not 
in fact be so kept. At the present day a commoner may 
turn out any cattle belonging to him, wherever they are kept, 
provided they do not exceed in number the head of cattle 
■which can be supported hj the stored summer produce of 
the land in respect of -^"hich the right is claimed, together 
with any winter herbage it produces. The animals which 
a commoner may usually turn out are those which were 
employed in the village system — horses, oxen, cows, and 
sheep. These animals are termed commonalde animals. 
A right may he claimed for other animals, such as donkeys, 
pigs, and geese; but they are termed non-commonahle, 
and the right can only he established on proof of special 
usage. A right of pasture attached to land in the way 
we have described is said to be “appendant” or “appur- 
tenant ” to such land. Common of pasture appendant to 
land can only he claimed for commonable cattle ; and 
it is held to have been originally attached only to arable 
land, though in claiming the right no proof that the land 
was originally arable is necessary. This species of common 
right is, in fact, the direct sur-vival of the use by the 
■village householder of the common of the township ; while 
common of pasture appurtenant represents rights which 
grew up between neighbouring townships, or, in later 
times, by direct grant from the owner of the soil of the 
common to some other landowmer, or (in the case of 
copyholders) by local custom. 

The characteristic of connexion with house or land also 
marks other rights of common. Thus a right of taking 
gorse or hushes, or of lopping wood for fuel, called fire- 
bote, is limited to the taking of such fuel as may he 
necessary for the hearths of a particular house, and no 
more may be taken than is thus required. The same 
condition apphes to common of turbary, which in its more 
usual form authorizes the commoner to cut the heather, 
which grows thickly upon poor soils, with the roots and 
adhering earth, to a depth of about 9 inches. Similarly, 
wood taken for the repairs of buildings (house-bote), or 
of hedges (hedge-bote or hey-bote), must be limited in 
quantity to the requirements of the house, farm buildings, 
and hedges of the particular property to which the right 
is attached. And heather taken for litter cannot be taken 
in larger quantities than is necessary for manuring 
the lands in respect of which the right is enjoyed. It is 
illegal to take the wood or heather from the common, and 
to sell it to any one who has not himself a right to take it. 
So, also, a right of digging sand, gravel, clay, or loam 
is usually appurtenant to land, and must be exercised with 
reference to the repair of the roads, or the improvement of 
the soil, of the particular property to which the right is 
attached. 

"We have already alluded to the fact that, in Norman 
and later days, every vill or township was associated with 
some over-lord, — some one responsible to the crown, either 
directly or through other superior lords, for the holding of 
the land and the performance of certain duties of defence 
and military support. To this lord the law has assigned 
the ownership of the soil of the common of the vill ; and 
the common has for many centuries been styled the waste 
of the manor. The trees and bushes on the common 
belong to the lord, subject to any rights of lopping or 
cutting which the commoners may possess. The ground, 
sand, and subsoil are his, and even the grass, though the 
commoners have the right to take it by the mouths of their 
cattle. To the over-lord, also, was assigned a seignory over 
all the other lands of the vill ; and the viU came to he 
termed his manor. At the present day it is the manorial 
system which must he invoked in most cases as. the 
foundation of the curiously conflicting rights which co- 
exist on a common. (See Manor.) 
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Witliiii the bounds of a manor, speaking generally, there 
are three classes of persons possessing an interest 
iWsiion-s/ land, viz , : — 

ommoas. Persons holding land freely of the manor, 

or freehold tenants. 

(b) Persons holding land of the manor by copy of Court 
PloU, or copyhold tenants. 

(c) Persons holding from the lord of the manor, by 
lease or agreement, or from year to year, land which was 
originally demesne, or which was once freehold or copyhold 
and has come into the lord’s hands by escheat or forfeiture. 

Amongst the first two classes we nsnally find the majority 
of the commoners on the wastes or commons of the manor. 
To every freehold tenant belongs a right of common of 
pasture on the commons, such right being “appendant” 
to the land which he holds freely of the manor. This 
right differs from most other rights of common in the 
characteristic that actual exercise of the right need not 
be proved. When once it is shown that certain land is 
held freely of the manor, it follows of necessity that a 
right of common of pasture for commonable cattle attaches 
to the land, and therefore belongs to its owner, and may 
be exercised by its occupant. “Common appendant,” 
said the Elizabethan judges, “is of common right, and 
commences by operation of law and in favour of tillage.” 

Xow this is exactly what we saw to be the case with 
reference to the use of the common of the vill by the 
householder cultivating the arable fields. The use was 
a necessity, not depending upon the habits of this or that 
householder ; it was a use for commonable cattle only, and 
■was connected with the tillage of the arable lands. It 
seems almost necessarily to follow that the freehold tenants 
of the manor are the representatives of the householders 
of the vill. However this may be, it is amongst the 
freehold tenants of the manor that we must first look for 
commoners on the waste of the manor. 

Owing, however, to the light character of the services 
rendered by the freeholders, the connexion of their lands 
with the manor is often difficult to prove. Copyhold 
tenure, on the other hand, cannot be lost sight of ; and in 
many manors copyholders are numerous, or were, till quite 
recently. Copyholders almost invariably possess a right 
of common on the waste of the manor ; and when (as is 
usual) they exist side by side with freeholders, their rights 
are generally of the same character. They do not, however, 
exist as of common right, without proof of usage, but by 
the custom of the manor. Cnstom has been defined by a 
great judge (the late Sir George Jessel, M.E.) as local law. 
Thus, while the freehold tenants enjoy their rights by the 
general law of the land, the copyholders have a similar 
enjoyment by the local law of the manor. This, again, is 
what one might expect from the ancient constitution of 
a village community. The copyholders, being originally 
serfs, had no rights at law; but as they had a share in 
the tillage of the land, and gradually became possessed of 
strips in the common fields, or of other plots on which 
they were settled by the lord, they were admitted by way 
of indulgence to the use of the common ; and the practice 
hardened into a custom. As might be expected, there is 
more variety in the details of the rights they exercise. 
They may claim common for cattle which are not com- 
monable, if the custom extends to such cattle ; and their 
claim is not necessarily connected with arable land. 

In the present day large numbers of copyhold tenements 
have been enfranchised, converted into freehold. The 
effect of this step is to sever all connexion between the 
land enfranchised and the manor of which it was previously 
held. Technically, therefore, the common rights previously 
enjoyed in respect of the land would be gone. 'When, how- 
ever, there is no indication of any intention to extinguish 


such rights, the courts protect the copyholders in their con- 
tinued enjoyment ; and when an enfranchisement is effected 
under the statutes passed in modern years, the rights are 
expressly preserved. The commoners on a manorial com- 
mon then will be, primd facie, the freeholders and copy- 
holders of the manor, and the persons who own lands which 
were copyhold of the manor but have been enfranchised. 

The occupants of lands belonging to the lord of the 
manor, though they usually turn out their cattle on the 
common, do so by virtue of the lord’s ownership of the soil 
of the common, and can, as a rule, make no claim to any 
right of common as against the lord, even though the practice 
of turning out may have obtained in respect of particular 
lands for ^ long series of years. When, however, lands 
have been^i '.dd by the lord of the manor, although no riglit 
of commoiit attached by law to such lands in the lord’s 
hands, their owners may subsequently enjoy such a right, 
if it appears from the language of the deeds of conveyance, 
and all 'the surrounding circumstances, that there was an 
intention that the use of the common should be enjoy t'll 
by the purchaser. The rules on this point are very 
technical; it is sufficient here to indicate that lands 
bought from a lord of a manor are not necessarily 
destitute of common rights. 

So far we have considered common rights as they have 
arisen out of the manorial system, and out of the still 
older system of village communities. There ^ ^fsof 
may, however, be rights of common quite un- 
connected with the manorial system. Such not con “ 
rights may be proved either by producing a nectedwHh 
specific grant from the owner of the manor or by 
long usage. It is seldom that an actual grant 
is produced, although it would seem likely that such grants 
were not uncommon at one time. But a claim founded 
on actual user is by no means unusual. Such a claim may 
be based {a) on immemorial usage, i.e., usage for which 
no commencement later than the coronation of Eichard I. 
can be shown, (h) on a presumed modern grant which 
has been lost, or (c) (in some cases) on the Prescription Act, 
There are special rules applicable to each kind of claim. 

A right of common not connected with the manorial 
system may be, and usually is, attached to land ; it may 
be measured, like a manorial right, by levancy and couch- 
ancy, or it may be limited to a fixed number of animals. 
Eights of the latter character seem to have been not un- 
common in the Middle Ages. In one of his sermons against 
inclosure, Bishop Latimer tells us his father “had walk (?'.<?., 
right of common) for 100 sheep.” This may have been a 
right in gross, but was more probably attached to the ‘4ann 
of £S or £4 by year at the uttermost ” which his father 
held. In a recent case a right of common for 200 sheep 
over the waste of the manor of Banstead was established in 
respect of the manor of South Tadworth. Such a right 
may be sold separately, and enjoyed by a purchaser in- 
dependently of the tenement to which it was originally 
It then becomes a right of common in gross. 

A right of common in gross is a right enjoyed irre- 
spective of the ownership or occupancy of any lands. It 
may exist by express grant, or by user implying a modern 
lost grant, or by immemorial usage. It must be limited 
t^D a certain number of cattle, unless the right is claimed 
by actual grant. Such rights seldom arise in connexion 
with commons in the ordinary sense, but -are a frequent 
incident of regulated or stinted pastures ; the right is then 
generally known as a cattle-gate or beast-gate. 

There may he rights over a common which exclude the 
owner of the soil from all enjoyment of some particular 
product of the common. Thus a person, or a class of 
persons, may be entitled to the whole of the com, grass 
underwood, or sweepage everything which falls to the 
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sweep of the scythe) of a tract of land, without possessing 
any ownership in the land itself, or in the trees or mines. 
Such a right is known as a right of sole vesture. 

A more limited right of the same character is a right 
of sole pasturage — the exclusive right to take everything 
growing on the land in question by the mouths of cattle, 
but not in any other way. Either of these rights may 
exist throughout the whole year, or during part only, A 
right of sole common pasturage and herbage was given to 
a certain class of commoners in Ashdown Eorest on the 
partition of the forest at the end of the 18th century. 

We have seen that the common arable fields and 
common meadows of a vill were thrown open to the 
stock of the community between harvest and 
seed-time. There is still to be found, here 
and there, a group of arable common fields, 
and occasionally a piece of grass land with many 
of the characteristics of a common, which turns out to 
be a common field or meadow. The Hackney Marshes 
and the other so-called commons of Hackney are really 
common fields or common meadows, and along the valley 
of the Lea a constant succession of such meadows is 
met with. They are still owned in parcels marked by 
metes ; the owners have the right to grow a crop of hay 
bet ween Lady Day and Lammas Day ; and from Lammas 
to March the lands are subject to the depasturage of stock. 
In the case of some common fields and meadows the right 
of feed during the open time belongs exclusively to the 
owners; in others to a larger class, such as the owners 
and occupiers of all lands within the bounds of the parish. 
Anciently, as we have seen, the two classes would be 
identical. In some places new-comers not owning strips 
in the fields were admitted to the right of turn out ; in 
others, not. Hence the distinction. Similar divergences 
of practice -will be found to exist in Switzerland at the 
present day ; nieder-gelassene, or new-comers, are in some 
communes admitted to all rights, while, in others, privileges 
are reserved to the hilrger^ or old inhabitant householders. 

Some of the largest tracts of waste land to be found 
in England are the waste or commonable lands of Eoyal 
Forests or Chases. The thickets and pastures 
^oyal^^ of Epping Forest, now happily preserved for 
Forests. London under the guardianship of the City 
Corporation, and the noble woods and far- 
stretching heaths of the Hew Forest, will be called to 
mind. Cannock Chase, unhappily inclosed according to 
law, though for the most part still lying waste, Dartmoor, 
and Ashdown Forest in Sussex, are other instances ; and 
the list might be greatly lengthened. Space will not 
permit of any description of the forest system; it is 
enough, in this connexion, to say that the common rights 
in a forest were usually enjoyed by the owners and occu- 
piers of land within its bounds (the class may differ in 
exact definition, but is substantially equivalent to this) 
without reference to manorial considerations. Epping 
Forest was saved by the proof of this right. It is often 
said that the right was given, or confirmed, to the inhabit- 
ants in consideration of the burden of supporting the deer 
for the pleasure of the king or of the owner of the chase. 
It seems more probable that the forest law prevented the 
growth of the manorial system, and with it those rules 
which have tended to restrict the class of persons entitled 
to enjoy the waste lands of the district. 

We have seen that in the case of each kind of common 
there is a division of interest. The soil belongs to one 
person ; other persons are entitled to take 
Prerea- certain products of the soil. This division of 
fjaclosure. interest preserves the common as an open 
space. The commoners cannot inclose, because 
the land does not belong to them. The owner of the soil 
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cannot inclose, because inclosure is inconsistent with the 
enjoyment of the commoners’ rights. At a very earl}' 
date it wus held that the right of a commoner proceeded 
out of every part of the common, so that the owner of 
the soil could not set aside part for the commoner and 
inclose the rest. The Statutes of Merton and Westminster 
the Second w'ere passed to get over this difficulty. But 
under these statutes the burden of proving that sufficient 
pasture w'as left w'as thrown upon the owner of the soil ; 
such proof can very seldom be given. Moreover, tbe 
statutes have never enabled an inclosure to be made 
against commoners entitled to estovers or turbary. It 
seems clear that the statutes bad become obsolete in the 
time of Edward VL, or they would not have been re- 
enacted. And we know that the zealous advocates of 
inclosure in the 18th century considered them w'orthless 
for their purposes. Practically it may he taken that, save 
where the owner of the soil of a common acquires all the 
lands in the township (generally coterminous with the 
parish) ivith which the common is connected, an inclosure 
cannot legally be effected by him. And even in the latter 
case it may be that rights of common are enjoyed in 
respect of lands outside the parish, and that such rights 
prevent an inclosure. 

Modern Inclosure. — When, therefore, the common-field 
system began to fall out of gear, and the increase of 
population brought about a demand for an 
increased production of corn, it was felt to be 
necessary to resort to Parliament for power to 
effect inclosure. The legislation which ensued 
was based on two principles. One was, that ah persons in- 
terested in the open land to be dealt with should receive 
a proportionate equivalent in inclosed land ; the other, that 
inclosure should not be prevented by the opposition, or 
the inability to act, of a small minority. Assuming that 
inclosure was desirable, no more equitable course could 
have been adopted, though in details particular Acts may 
have been objectionable. The first Act was passed in 
1709; but the precedent was followed but slowly, and 
not till the middle of the 18th century did the annual 
number of Acts attain double figures. The high-water 
mark was reached in the period from 1765 to 1785, 
when on an average forty-seven Acts were passed every 
year. From some cause, possibly the very consider- 
able expense attending upon the obtaining of an Act, the 
numbers then began slightly to fall off. In the year 
1793 a Board of Agriculture, apparently similar in char- 
acter to the Chambers of Commerce of our own day, was 
established. Sir John Sinclair was its president, and 
Arthur Young, the well-known agricultural reformer, was 
its secretary. Owing to the eflforts of this body, and of a 
Select Committee appointed by the House of Commons on 
Sinclair’s motion, the first General Inclosure Act was passed 
in 1801. This Act would at the present day he called an 
Inclosure Clauses Act. It contained a number of provisions 
applicable to inclosures, which could be incorporated, by 
reference, in a private Bill. By this means, it was hoped, 
the length and complexity, and consequently the expense, 
of inclosure Bills would be greatly diminished. Under the 
stimulus thus applied inclosure proceeded apace. In the 
year 1801 no less than 119 Acts were passed, and the total 
area inclosed probably exceeded 300,000 acres. Three 
inclosures in the Lincolnshire Fens account for over 
53,000 acres. As before, the movement after a time 
spent its force, the annual average of Acts falling to about 
twelve in the decade 1830-40. Another Parliamentary 
committee then sat to consider how inclosure might be pro- 
moted; and the result was the Inclosure Act, 1845, which, 
though much amended by subsequent legislation, still 
stands on the statute-book. The chief feature of that 
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Act was tlie appointment of a permanent Commission to 
make in eack case all the inquiries previously made 
(no doubt capriciously and imperfectly) by Committees 
of tbe two Houses. Tbe Commission, on being satis- 
fied of tbe propriety of an inclosure, was to draw up a 
provisional order prescribing the general conditions on 
wMch it was to be carried out, and this order was to be 
submitted to Parliament by the Government of the day 
for confirmation. It is believed that these inclosure orders 
afford the first example of the provisional order system 
of legislation, which has recently attained such large 
proportions. 

Again inclosure moved forward, and between 1845 and 
1869 (when it received a sudden check) 600,000 acres 
passed through the hands of the Inclosure Commission. 
Taking the whole period of about a century and a half, 
when Parliamentary inclosure was in favour, and making 
an estimate of acreage where the Acts do not give it, the 
result may be thus summarized : — 

Irom 1709 to 1797 , . . 2/4X926 

„ 1801 to 1842 . . . 1,307,964 

„ 1845 to 1869 . - . ■ 618,000 

Add for Forests inclosed under Special 

Acts . . . * . 100,000 

4,770,890 

The total area of England being 37,000,000 acres, we shall 
probably not be far wrong in concluding that about one 
acre in every seven was inclosed during the period in 
question. During the first period, the lands inclosed con- 
sisted mainly of common arable fields ; during the second, 
many great tracts of moor and fen were reduced to sever- 
alty ownership. In the third period, inclosure probably 
related chiefly to the ordinary manorial common ; and it 
seems likely that, on the whole, England would have 
gained, had inclosure stopped in 1845. 

As a fact it stopped in 1869. Before the Inclosure 
Commission had been in existence twenty years the feel- 
ing of the nation towards commons began to 
<^^3.nge. The rapid growth of towns, and espe- 
cially of London, and the awakening sense of 
the importance of protecting the public health, brought 
about an appreciation of the value of commons as 
open spaces. Naturally, the metropolis saw the birth of 
this sentiment. An attempted inclosure in 1864 of the 
commons at Epsom and Wimbledon aroused strong 
opposition ; and a Select Committee of the House of 
Commons was appointed to consider how the London 
commons could best be preserved. The Metropolitan 
Board of Works, then in the vigour of youth, though 
eager to become the open-space authority for London, 
could make no better suggestion than that all persons 
interested in the commons should be bought out, that 
the board should defray the expense by selling parts 
for building, and should make parks of what was left. 
Had this advice been followed, London would probably 
have lost two-thirds of the open space which she now 
enjoys. Fortunately a small knot of men, who afterwards 
formed the Commons Preservation Society, took a broader 
and wiser view. Chief amongst them were the late Mr 
Philip Lawrence, who acted as solicitor to the Wimbledon 
opposition, and subsequently organized the Commons 
Preservation Society, Mr George Shaw-Lefevre, chairman 
of that Society since its foundation, the late Mr John 
Locke, and the late Lord Mount Temple (then Mr W. F. 
Cowper). They urged that the conflict of legal interests,' 
which is the special characteristic of a common, might he 
trusted to preserve it as an open space, and that all that 
Parliament could usefully do, was to restrict Parlia- 
mentary inclosure, and to pass a measure of police for the 


protection of commons as open spaces. The Select Com- 
mittee adopted this view. On their report, was passed the 
Metropolitan Commons Act, 1866, which prohibited any 
further Parliamentary inclosures within the Metropolitan 
police area, and provided means by which a common 
could be put under local management. The lords of the 
manors in "which the London commons lay felt that 
their opportunity of making a rich harvest out of land, 
valuable for building, though otherwise worthless, wus 
slipping away ; and a battle royal ensued. Inclosurcs 
were commenced, and the Statute of Merton prayed in 
aid. The public retorted by legal proceedings taken in 
the names of commoners. These proceedings — which 
culminated in the mammoth suit as to Epping Forest, 
with the Corporation of London as plaintiffs and fourteen 
lords of manors as defendants — were uniformly success- 
ful ; and London commons were saved. By degrees the 
manorial lords, seeing that they could not hope to do 
better, parted with their interest for a small sum to some 
local authority; and a large area of the common land, 
not only in the county of London but in the suburbs, is 
now in the hands of the representatives of the rate- 
payers, and is definitely appropriated to the recreation of 
the public. 

Moreover, the Commons Preservation Society was able 
to base, upon the uniform success of the commoners in the 
law courts, a plea for the amendment of the 
law. The Statute of Merton, we have seen, ment of 
purports to enable the lord of the soil to statute of 
inclose a common, if he leaves sufficient pas- 
ture for the commoners. This statute was constantly 
vouched in the litigation about London commons ; but 
in no single instance was an inclosure justified by 
virtue of its provisions. It thus remained a trap to 
lords of manors, and a source of controversy and expense. 
In the year 1893 Lord Thring, at the instance of the 
Commons Preservation Society, carried through Parliament 
the Commons Law Amendment Act, which provided that 
in future no inclosure under the Statute of Merton should 
be valid, unless made with the consent of the Board of 
Agriculture, which was to consider the expediency of the 
inclosure from a pubhc point of view. 

The movement to preserve commons as open spaces 
soon spread to the rural districts. Under the Inclosure 
Act of 1845 provision was made for the allot- 
ment of a part of the land to he inclosed for commons 
field gardens for the labouring poor, and for 
recreation. But those who were interested in effecting an 
inclosure often convinced the Inclosure Commissioners, 
that for some reason such allotments would be useless. 
To such an extent did the reservation of such allotments 
become discredited that, in 1869, the Commission yvo- 
posed to Parliament the inclosure of 13,000 acres, with 
the reservation of only one acre for recreation, and none 
at all for field gardens. This proposal attracted the 
attention of the late Mr Fawcett, who, after much 
inquiry and consideration, came to the conclusion that 
inclosures were, speaking generally, doing more harm 
than good to the agricultural labourer, and that, under such 
conditions as the Commissioners were prescribing, tlicy 
c'onstituted a serious evil. With characteristic intrepidity 
he opposed the annual Inclosure Bill (which had come to 
be considered a mere form) and moved for a Committee 
on the whole subject. The ultimate result was the 
passing, seven years later, of the Commons Act, 1876. 
This measure, introduced by a Conservative Government, 
laid down the principle that an inclosure should not be 
allowed unless distinctly shown to be for the benefit, not 
merely of private persons, but of the neighbourhood 
generally and the public. It imposed many checks upon 
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the process, and, following the course already adopted in 
the case of Metropolitan commons, offered an alternative 
method of making commons more useful to the nation, 
viz., their management and regulation as open spaces. 
The effect of this legislation and of the changed attitude 
of the House of Commons towards inclosure has been 
almost to stop that process, except in the case of common 
fields or extensive mountain wastes. Only some twenty- 
four commons, comprising about 26,000 acres, have been 
inclosed by Act of Parliament since 1876. 

We have alluded to the regulation of commons as open 
spaces. The primary object of this process is to bring 
a common under the jurisdiction of some con- 
iioa!* stituted authority, which may make bye - laws, 
enforceable in a summary way before the magis- 
trates of the district, for its protection, and may appoint 
watchers or keepers to preserve order and prevent 
wanton mischief. There are several means of attaining 
this object. Commons within the Metropolitan police 
district — the Greater London of the Eegistrar-General — 
are in this respect in a position by themselves. Under 
the Metropolitan Commons Acts, schemes for their local 
management may be made by the Board of Agriculture 
(in which the Inclosure Commission is now merged) with- 
out the consent either of the owner of the soil or the 
commoners — who, however, are entitled to compensation 
if they can show that they are injuriously affected. 
Outside the Metropolitan police district a provisional 
order for regulation may be made under the Commons 
Act, 1876, with the consent of the owner of the soil 
and of persons representing two -thirds in value of all 
the interests in the common. And under an Act passed 
in 1899 the council of any urban or rural district 
may, with the approval of the Board of Agriculture 
and without recourse to Parliament, make a scheme for 
the management of any common within its district, pro- 
vided no notice of dissent is served on the Board by the 
lord of the manor or by persons representing one -third 
in value of such interests in the common as are affected by 
the scheme. There is yet another way of protecting a 
common. A parish council may, by agreement, acquire an 
interest in it, and may make bye-laws for its regulation 
under the Local Government Act, 1894. It is probable that 
in future commons outside the Metropolitan police area will 
be managed chiefly under the Acts of 1 894 and 1899. They 
undoubtedly proceed on right lines. For, with the growth 
of efficient local government, commons naturally fall to be 
protected and improved by the authority of the district. 

It remains to say a word as to the extent of common 
land still remaining open in England and Wales. In 1843 
estimated that there were still 10,000,000 
^ ^ acres of common land and common-field land. 

In 1874 another return made by the Inclosure Com- 
mission made a guess of 2,632,772. These two returns 
were made from the same materials, viz., the Tithe Com- 
mutation Awards. As less than 700,000 acres had been 
inclosed in the intervening period, it is obvious that the 
two estimates are mutually destructive. In July 1875 
another version was given in the Beturn of Landowners 
(generally known as the Modern Domesday Book), 
compiled from the valuation lists made for the purposes 
of rating. This return put the commons of the country 
(not including common fields) at 1,524,648 acres. It is 
impossible to view any of these returns as accurate. 
Those compiled from the Tithe Commutation Awards 
are based largely on estimates, since there are many 
parishes where the tithes had not been commuted. On 
the other hand, the valuation lists do not show waste and 
unoccupied land (which is not rated), and consequently the 
information as to such lands in the Beturn of Landowners 


was based on any materials 'vvhich might happen to be at the 
disposal of the Clerk of the Guardians. All "we can say, 
therefore, is that the acreage of the remaining common 
land of the country is probably somew^here betw^een 
1,500,000 and 2,000,000 acres. It is most capriciously 
distributed. In the Midlands there is very little to be 
found, while in a county of poor soil, like Surrey, nearly 
every parish has its common, and there are large tracts of 
heath and moor. In 1866, returns "were made to Parlia- 
ment by the Overseers of the Poor of the commons within 
15 and within 25 miles of Charing Cross. The acreage 
within the larger area ivas put at 38,450 acres, and within 
the smaller at 13,301 ; but owing to the difference of 
opinion which sometimes prevails upon the question, 
whether land is common or not, and the carelessness of 
some parish authorities as to the accuracy of their returns, 
even these figures cannot be taken as more than approxim- 
ately correct. The Metropolitan police district, within w^hich 
the Metropolitan Commons Acts are in force, approaches in 
extent to a circle of 15 miles’ radius. Within this district 
nearly 12,000 acres of common land have been put under 
local management, either by means of the Commons Acts 
or under special legislation. London is to he congratulated 
on having secured so much recreation ground on its 
borders. But when the enormous population of the 
capital and its rapid growth and expansion are considered, 
the conclusion is inevitable, that not one acre of common 
land within an easy railway journey of the metropolis can 
be spared. 

Authorities. — Marshall. Elementary and Practical Treatise 
on La'nded Troiyerty. London, 1804. — Maitland. Domesday 
Boole and Beyond. Cambridge, 1897. — Borough and Township, 
Cambridge, 1898. — Seebohm. The English Village Gommunity, 
London, 1883. — Williams, Joshua. Bights of Common. London, 
1880. — Shaw-Lefevre. English Commons and Forests. London, 
1894. — Hunter. The Preservation of Open Spaces. London, 1896. — 
“The Movements for the Inclosure and Preservation of Open 
Lands,’* Journal of the Boyal Statistical Society, vol. lx. part ii., 
June 1897. Returns to House of Commons, 1843, Ho. 325 ; 1870, 
No. 326 ; 1874, No. 85. Return of Landowners, 1875. Annual 
Reports of Inclosure Commission and Board of Agriculture. Be vised 
Statutes and Statutes at large. (e. h'^.) 

CoiTlOy chief town of the Italian province of Como, 
and situated at the south-western extremity of the lake of 
the same name. Next to Milan, Como has made more rapid 
progress than any Lombard city since 1875. Its popula- 
tion, which numbered 25,560 in 1881, was 38,902 in 
1901, while the population of the province was 576,276 
in 1901, having increased by 61,226 since 1881. The 
density of the population is 2T6 per square kilometre. 
In Como and its immediate neighbourhood many large 
silk -weaving establishments have been founded. In con- 
sequence of the construction of a funicular railway from 
Como to Brunate Hill, 716 metres above the city, a new 
quarter and climatic station have grown up at Brunate. 
Between 1881 and 1900, 179 kilometres of new railways 
were built in the province of Como, besides two funicular 
railways and an electric tramway. A further electric line 
is in course of construction. The making of provincial 
and State roads has kept pace with the growi:h of railway 
communication. At the same time, the navigation of the 
three lakes of Como, Maggiore, and Lugano, both by 
steam and sailing vessels, has notably increased. A 
telephone system, 310 miles in length, connects Como 
with the chief communes of the province. In 1900 the 
industrial establishments of the province of Como num- 
bered 870, of which nearly one-half are devoted to various 
branches of the silk industry. There are, besides, cotton 
industries, paper-making, iron-working, telegraph cables, 
lime-kilns, and cement factories. The number of work- 
men and workwomen employed in the silk industry is 
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55 , 000 , In 1860 Como possessed 3000 hand looms ; in 
1899 , 11 , 000 , while 3500 machine looms had been 
introduced. Since one machine loom is equal to three 
hand looms, the weaving potentiality of Como has been 
multiplied sevenfold in thirty years. The imjiortance of 
this development is the more noteworthy in view of the 
fact that, while Como possesses 3500 steam looms, only 
2000 exist in the rest of Italy. The Como factories yield 
products of an estimated annual value of 60,000,000 lire. 
Most of the Como silk is exported, especially to London 
and to the Levant. 

The mountainous character of the province of Como 
and the excessive subdivision of landed jiroperty retard 
the introduction of imjiroved methods of agriculture. The 
Agricultural Unions, however, have succeeded in jiromoting 
the use of artificial maniue and in increasing the pro- 
ductivity of the soil. The most important improvements 
have taken place in regard to the raising of silk-worms by 
the introduction of a system of selecting the eggs, and by 
modifications of the peasants’ houses. Industrial progress 
and agricultural imjjrovements have combined in producing 
in the province an unusual degree of prosjDerity. The 
spirit of initiative and the activity of the inhabitants 
found _ expression in 1899 in the Silk and Electrical 
Exhibition, organized to celebrate the first centenary of 
the^ invention of the electric pile by Alessandro Yolta, a 
native of Como. The Exhibition, opened in May 1899, 
was destroyed by fii*e in the foUovfing July, but was 
rebuilt and reopened within a few weeks by its original 
organizers. An International Electrical Congress look 
place in connexion with the Exhibition. The distinction 
gained as early as the ninth century in building and 
architecture by the ^ Magistri Comacini still excites the 
emulation ^ of the inhabitants of the region, who, as 
giecialists in the art of building, emigrate to all parts of 
Europe. The spirit of reverence for historical buildings 
and local artistic memories has led to the restoration 
durmg the last few years of Como Cathedral, and of the 
chmches of Sant’ Abbondio, San Fedele, San Carpoforo, 
and other minor monuments of the province. (l. Bi.) 

Como, a lake of North Italy, lying at the foot of- the 
Ehsetic Alps, directly north from Milan. Area, according 

to Mannelli, square miles ; maximum depth, 1358 ft • 
altitude above seaJevel, 653 ft.; temperature at the 
bottom, 42-8 Fahr. During the day a southerly wind, 
tile Breva, blows pretty constantly, and during the night 

difference between 
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foctories tiuckly studded with silk 
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0 France, situated half-way between Madagascar and the 
African continent to the north of the Mozambique ChanneL 
Ihe foUowmg table of the area and population of the only 
four of any size gires one of the sets of figures offered by 
vanous authorities ; — 


1 Island. 

Area (square miles). 

Population. 

Mayotte .... 
Great Comoro . 

140 

385 

' 90 

145 

9,000 

Moheli . . . . ' 

50,000 

Anjouaa . . . 

9,000 

12,000 

Total .... 

760 

80,000 


and fig trees. The climate is in general warm, but not 
torrid nor unsuitable for Europeans. The dry season lasts 
from May to October, the rest of the year being rainy. 
The natives, who form practically the wdiole of the popuila- 
tion, are of Malagasy, Negro, and Arab blood. The more 
important localities are Dzandai, a small island off Mayotte, 
where are the government headquarters ; M’sapere, on the 
opposite mainland, which is the chief centre of trade in the 
island; Bambao, in Anjonan; Eomboni, in Moheli ; and 
Movoni, in Great Comoro. 

Mayotte was occupied as a colony in 1813 , and has 
long been completely subject to the French, who, how- 
ever, have experienced some trouble in the other islands, 
over which they extended a protectorate in 1886 . The 
administration, as regulated by the decree of September 
1899, is under a governor of the whole grouio, who 
himself administers Mayotte, but governs the other three 
islands through administrators. At Mayotte there are a 
tribunal of first instance and a paymaster. Each island 
has its own local budget. That of Mayotte, whicli alone 
receives a subvention from France, shares more than half 
the totals, which in 1901 were estimated to baliuice at 
about .£20,000.^ Mayotte also appropriated £1055 in 
the 1901 colonial budget of Franco, and in consecjuence 
of a destructive cyclone in 1898 borrowed £20,000, to 
be paid in 20 years, without interest. Great Comoro has a 
debt of £38,000. Mayotte produces sugar, vanilla, rice, 
coffee, cacao. For the rest, Anjouan is the most favoura,ble 
to cultivation, especially of vanilla, but the cocoanut is. 
gathered. In Great Comoro copra is ])reparcd and zebras 
are reared. The only industrial establishments in the group 
are sugar-works and saw-mills. Trade statistics are only 
issued for Mayotte, but this term may include the whole 
imports totalled £28,300 (France 
exports totalled £49,320 (Franco 
£47,890). The movement of the vessels of the Mossagories 
Maritimes at Mayotte reaches 5000 tons for vessels with 
cargoes. At present it is rather because of their strategic 
than their commercial value that the Comoros are of 
importance. A coaling station has been established amonir* 
them. 


uj. voicamc lormation and bristle wi'tb 

mounta^, the highest of which is Coratola (8500 feet) 
The soil IS very fertile, and covered with forests of LSt 


Fraoigams. Paris, 1889 .-- Lek 
I’ oreign Office Eeport, 1900. Z^Ami^c ao/onia/e, 

, (^ * ^’) 
company. Joint stock enterprise dciives its 
vitality from the co-operative principle, by which a nmlti- 
tnde of small investors create a fund to be used in further- 
ance of some commercial undertaking for the common 
benefit of all.^ The natural growth and expansion of this 
fruitful pnnciple was checked until the middle of the nine- 

SiHW risks attacking to unlimited 

.,.p *ke case of an ordinaiy partnerskip, tkougk 
tkeir kabihty IS unkmited, tke partners can generally tell 
wkat nsks tkey are incurring. ISTot so tke skarckoMens 
of a company Tkey delegate tke management of tkeir 
bmness to a board of directors, and tkey may easily find 
kemselTes committed by tke fraud or folly of its membons 
to engagemente wkick m tke days of unlimited liabilitv 
meant rum. Failures like tkose of Overend and Gurnc/ 
and of tke Glasgow Bank, caused widespread misciv aiS 
alaim. It was not until limited liability bad beeriSj 
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holders was limited. Lord Bramwell solved the problem 
by a happy suggestion— ‘^vrite it on my tombstone,” he 
said humorously to a friend. This was that the company 
should add to its name the word Limited ” — paint it up 
on its premises, and use it on all its invoices, bills, pro- 
missory notes, and other documents. The proposal was 
adopted by the Legislature and has worked successfully. 
The best evidence of the influence which the introduction 
of limited liability has exercised is to be found in the 
returns of companies registered under the Act of 1862. 
That Act contemplates three classes of comiDanies — (1) 
companies limited by shares, (2) companies limited by 
guarantee, (3) unlimited companies. The number of 
companies limited by shares which were registered from 
the commencement of the Act to the year 1901 is 
60,000 ; of companies limited by guarantee, 1300 ; of 
unlimited companies, 140. The companies limited by 
shares show a progressive increase from 689 in 1863 to 
4675 in 1897 ; the unlimited companies registered in 
1863 were 8 in number, in 1897 they were nil. The 
unlimited company is practically an extinct species. The 
company limited by shares has become the normal type : 
it is incomparably the most important, and as such it is 
chiefly dealt -with in this article. 

Companies Limited hy Shares. — The Companies Act, 
1862, was intended to constitute a comprehensive code of 
law applicable to joint stock trading companies for the 
whole of the United Kingdom. Eecognizing the mischief 
of large trading concerns being carried on by fluctuating 
bodies, the Act begins by declaring that no company, 
association, or partnership, consisting of more than twenty 
persons, or ten in the case of banking, shall be formed 
after the commencement of the Act for the purjjose of 
carrying on any business which has for its object the 
acquisition of gain by the company, association, or part- 
nership, or by the individual members thereof, unless it is 
registered as a company under the Act, or is formed in 
pursuance of some other Act of Parliament or of letters 
patent, or is a company engaged in working mines within 
and subject to the jurisdiction of the Stannaries. Broadly 
speaking, the meaning of the Act is that all commercial 
undertakings, as distinguished from literary or charitable 
associations, shall be registered. “ Business ” has a more 
extensive signification than “trade.’' Having thus cleared 
the ground the Act goes on to provide in what manner a 
company may be formed under the Act. The machinery 
is simple, and is described as follows ; — 

“Any seven or more persons associated for any lawful 
purpose may, by subscribing their names to a memoran- 
dum of association and otherwise complying with the 
requisitions of this Act in respect of registration, form an 
incorporated company with or without limited liability ” 
(§ 6). The fact that six of the subscribers are mere dummies, 
clerks, or nominees of the seventh, will not aflect the 
validity of the company ; so the House of Lords decided 
in Salomon v. Salomon and Co. (1897, A. C. 22). The 
Memor" document to be subscribed — the Memorandum 
.andam of of Association — corresponds, in the case of 
Assoc/a- companies formed under the Companies Act, 
i/oa. 1862, to the charter or deed of settlement in 
the case of other companies. The form of it is given in 
the schedule to the Act, and varies slightly according as 
the company is limited by shares or guarantee, or is un- 
limited. (See the 2nd schedule to the Act, forms A, B, 
C, B.) It is required to state, in the case of a company 
limited by shares, the five following n^atters : — 

1. The name of the proposed company, with the 
addition of the word “ limited ” as the last word in such 
name. 

2. The part of the United Kingdom, whether England, 
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Scotland, or Ireland, in which the registered office of the 
company is proposed to be situate. 

3. The objects for which the proposed company is to be 
established. 

4. A declaration that the liability of the members is 

limited. 

5. The amount of capital with which the company pro- 
poses to be registered, divided into shares of a certain 
fixed amount. 

Ho subscriber of the memorandum is to take less than 
one share, and each subscriber is to write opposite his 
name the number of shares he takes. 

These five matters the Legislature has deemed of such 
intrinsic importance that it has required them to be set 
out in the company’s Memorandum of Association. They 
are the essential conditions of incorporation, and as such 
they must not only be stated, but the policy of the Legis- 
lature has made them unalterable, with certain exceptions. 

The most important of these five conditions is the third, 
and its importance consists in this, that the obj ects defined 
in the memorandum circumscribe the sphere of the com- 
pany’s activities. This principle, which is one of public 
policy and convenience, and is knowm as the ultra vires 
doctrine,” carries with it important consequences, because 
every act done or contract made by a company ultra vires^ 
i.e., in excess of its powers, is absolutely null and void. The 
policy, too, is a sound one. Shareholders contribute their 
money on the faith that it is to be employed in i^rosecuting 
certain objects, and it would be a violation of good faith 
if the company, the majority of shareholders, were to 
be allowed to divert it to something quite different. So 
strict is the rule that not even the consent of every in- 
dividual shareholder can give validity to an ultra vires 
act. The consent of all the shareholders was, till quite 
recently, equally incompetent to alter the objects defined 
in the memorandum, as being part of the so-called charter. 
The inconveniences attending this unalterability of the 
objects were, however, so sensibly felt that in 1890 the 
Companies (Memorandum of Association) Alteration Act 
was passed, qualifying the prohibition against alteration, 
but only to a limited extent. This Act enables a company 
to obtain the sanction of the Court to an alteration of the 
objects in its memorandum when it appears that the alter- 
ation is required for certain specified purposes, such as the 
carrying on of the company’s business more economically 
or more efficiently. 

A company’s Memorandum of Association was described 
by Lord Cairns as its charter. The Articles of Association 
are the regulations for its internal management 
— the terms of the partnership agreed upon by 
the shareholders among themselves. They regu- 
late such matters as the transfer and forfeiture 
of shares, calls upon shares, the appointment and qualifi- 
cation of directors, their powers and proceedings, general 
meetings of the shareholders, votes, dividends, the keeping 
and audit of accounts, and other such matters. In regard 
to these internal regulations the Legislature has left the 
company free to adopt whatever terms of association it 
chooses. It has furnished in the schedule to the Companies 
Act, 1862 (Table A), a model or specimen set of regula- 
tions, but their adoption, wholly or in part, is optional ; 
only if a company does not register articles of its own 
these statutory regulations are to apply. When, as is 
commonly the case, a company decides to have articles 
of its own framing, such articles must be expressed in 
separate paragraphs, numbered arithmetically, and signed 
by the subscribers of the memorandum. They must also 
be printed, stamped like a deed, and attested. When 
so perfected, they are to be delivered, with the Memoran- 
dum of Association, to the Eegistrar of Joint Stock Com- 
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paniesj who is to retain and register them. The stamp duty 
charged on the company’s capital must at the same time 
be paid. The Memorandum and Articles of Association 
thereupon become public documents, and any person may 
inspect them on payment of a fee of one shilling. This 
has important consequences, because every person dealing 
with the company is presumed to he acquainted with its 
constitution, and to have read its memorandum and 
articles. The articles also, upon registration, bind the 
company and its members to the same extent as if each 
member had subscribed his name and affixed his seal to 
them. 

The capital which is required to be stated in the 
Memorandum of Association is what is known as the 
nominal capital. This nominal capital must 
^ ’ be distinguished from the subscribed capital, 
which is the aggregate amount agreed to be paid by 
those who have taken shares in the company. Under 
the Companies Act, 1900, a “minimum subscrip- 
tion” may be fixed by the articles, and if it is, the 
directors cannot go to allotment on less : if it is 
not, then the whole of the capital offered for subscrip- 
tion must be subscribed. A company may increase 
its capital, consolidate it, subdivide it into shares of 
smaller amount, or convert paid-up shares into stock, and 
for this purpose modify its Memorandum of Association ; 
but a limited company cannot reduce its capital either by 
direct or indirect means without the sanction of the Court. 
The inviolability of the capital is a condition of incorpora- 
tion — the price of the privilege of trading with limited 
liability, and by no subterfuge will a company be allowed 
to evade this cardinal rule of policy, either by paying 
dividends out of capital, or buying its own shares, or 
returning money to shareholders. But the prohibition 
against reduction means that the capital must not be 
reduced by the voluntary act of the company, not that a 
company’s capital must be kept intact. It is embarked 
in the company’s business, and it must run the risks of 
such business. If part of it is lost there is no obligation 
on the company to replace it and to cease paying dividends 
until such lost capital is repaid. The company may in 
such a case — and no course can be more beneficial to it — 
write off the lost capital and go on trading with the re- 
duced amount. But for this purpose the sanction of the 
Court must be obtained by petition. 

A company being a legal abstraction, invisible and 
intangible, can do nothing in its own person. It must 
Directors- through agents. These agents are com- 
monly called directors, though they are occa- 
sionally described by other names, such as committee 
men, council, or managers. The first directors of a com- 
pany are generally appointed by the Articles of Association. 
Their consent to act must now, under the Companies 
Act, 1900, he filed with the Eegistrar of Joint Stock 
Companies. Directors other than the first are elected at 
the annual general meeting, a certain proportion of the 
acting directors — usually one- third — retiring under the 
articles by rotation each year, and their places being filled 
up by election. A share qualification is often required, 
on the well-recognized principle that a substantial stake in 
the undertaking is the best guarantee of fidelity to the 
company’s interests. A director once appointed cannot be 
removed during his term of office by the shareholders, 
unless there is a special provision for that purpose in the 
Articles of Association ; but a company may dismiss a 
director if the articles — as is usually tbe case — authorize 
dismissal ^ The authority and powers of directors are 
prtmd fade those necessary for carrying on the ordinary 
business of the company, hut as a rule they are more 
particularly defined by the Articles of Association. Bor 


instance, it is commonly prescribed how and when the 
directors may make calls, to what amount they may 
borrow, in what circumstances they may forfeit shares, 
or veto transfers, or invest funds, and what shall con- 
stitute a quorum of the board. Whenever, indeed, specific 
directions are desirable they may properly be given by the 
articles. But superadded to and supplementing these 
specific powers there is usually inserted in the articles a 
general power of management in terms similar to those of 
Clause 58 of the statutory regulations known as Table A, 
The powers, whether general or specific, thus confided to 
directors are in the nature of a trust, and the directors 
must exercise them with a single eye to the benefit of the 
company. It would, however, give a very erroneous idea 
of their positions and functions to speak of them as 
trustees. They have to carry on the company’s business, 
to extend and consolidate it, and to do this they must 
have a free hand and a large discretion to deal with the 
exigencies of the commercial situation. This large discre- 
tion the law allows them, so long as they keep within the 
limits set by the company’s Memorandum and Articles. 
They are not to be held liable for mere errors of judgment, 
still less for being defrauded. That would make their 
position intolerable. All that the law requires of them is 
that they should be faithful to their duties as agents — 
“honest and diligent.” They must not, for instance, 
delegate their duties, or accept a bribe, or make a secret 
profit, or pay dividends out of capital, or misapply the 
company’s funds. 

Where in these or in any other ways directors are 
guilty of misfeasance or breach of trust in regard to 
the company or its property, the remedy of 
the company, if it is a going concern, is by 
action against the delinquent ; but where a 
company is being wound up, the Legislature has pro- 
vided a summary mode of proceeding under the Winding- 
up Act, 1890, by which the official receiver or liquidator, 
or any creditor or contributory of the company may 
take out what is known as a misfeasance summons, to 
compel the delinquent director or officer to repay the 
misapplied moneys or make compensation. Directors who 
circulate a prospectus containing statements which they 
know to be false, with intent to induce any person to 
become a shareholder, may be prosecuted under § 84 of the 
Larceny Act, 1861. They are also liable criminally for 
falsification of the company’s books, and for this or any 
other criminal offence the Court in winding-up may, on the 
application of the liquidator, direct a prosecution. 

A share is an aliquot part of a company’s nominal 
capital. The amount may be anything from Is. to jElOOO- 
The tendency of late years has been to keep the 
denomination low, and so to appeal to a wider 
public. Shares of £100, or even £10, are now the ex- 
ception. The most common amount is either £1 or £5* 
Shares are of various kinds, — ordinary, preference, de- 
ferred, founders’, and management. Into what classes 
of shares the original capital of the company shall be 
divided, what shall be the amount of each class, and their 
respective rights, privileges, and priorities, are matters for 
the consideration of the promoters of the company, and 
must depend on its special circumstances and requirements. 

A company may issue preference shares even if there is 
no mention of them in the Memorandum of Association, 
but it is, as a rule, desirable that the Memorandum define 
the rights of preference shareholders, as their rights cannot 
then be altered or infringed. The preference given may 
be as to dividends only, or as to dividends and capital 
The dividend, again, may be payable out of the year’s 
profits only, or cumulative. The question for the company 
13, what must be offered to attract investors. Founders’ 
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shares — which originated with private companies — are 
shares which usually take the whole or half the profits 
after payment of a dividend of 7 or 10 per cent to the 
ordinary shareholders. They are much less in favour than 
they used to be. 

An agreement to take shares is like any other agree- 
ment. It is constituted by offer, acceptance, and com- 
munication of the acceptance to the offerer. The offer in 
the case of shares is usually in the form of an application 
in writing to the company, made in response to a pro- 
spectus, requesting the company to allot the applicant a 
certain number of shares in the undertaking on the terms 
of the prospectus, and agreeing to accept the shares, or any 
smaller number, which may be allotted to the applicant. 
Under the Companies Act, 1900, an allottee is entitled to 
rescind his contract unless the minimum subscription has 
been obtained. When an application is accepted the 
shares are allotted, and a letter of allotment is posted to 
the applicant. Allotment is the usual, but not the only, 
evidence of acceptance. As soon as the letter of allotment 
is posted the contract is complete, even though the letter 
never reaches the applicant. An application for shares 
can be withdrawn at any time before acceptance. As 
soon as the contract is complete, it is the duty of the 
company to enter the shareholder’s name in the register 
of members, and to issue to him a certificate under the 
seal of the company, evidencing his title to the shares. 

The register of members plays an important part in 
the scheme of the company system, under the Companies 
Act, 1862. The principle of limited liability 
Members ^ having been once adopted by the Legis- 
lature, justice required not only that such 
limitation of liability should be brought home by every 
possible means to persons dealing vith the company, 
but also that such persons should know as far as pos- 
sible what was the limited capital — the sole fund avail- 
able to satisfy their claims, what amount had been called 
up, what remained uncalled, who were the persons to pay, 
and in what amounts. These data might materially assist 
a person dealing with the company in determining whether 
he would give it credit or not; in any case they are 
matters which the public had a right to know. The 
Legislature, recognizing this, has exacted as a condition 
of the privilege of trading with limited liability that the 
company shall keep a register with those particulars in it, 
which shall be accessible to the public at all reasonable 
times. In order that this register may be accurate, and 
correspond with the true liability of membership for the 
time being, the Court is empowered under the Companies 
Act, 1862, to rectify it in a summary way, on application 
by motion, by ordering the name of a person to be entered or 
removed. This power can be exercised by the Court, whether 
the dispute as to membership is one between the company 
and an alleged member, or between one alleged member and 
another, but the machinery of the section is not meant to 
be used to try claims to rescind agreements to take shares. 
The proper proceeding in such cases is by action. 

The same policy of guarding against an abuse of 
limited liability is evinced in the provision of the Act 
that shares in the case of a limited company 

'torTb^s. Legislature 

has allowed such companies to trade with 
limited liability, but the price of the privilege is that the 
limited capital to which alone the creditors can look shall 
at least be a reality. It is therefore ultra vires for a 
limited company to issue its shares at a discount; but 
there was nothing in the Companies Act, 1862, which 
required that the shares of a limited company, though 
they must be paid up in full, must be^ paid up in 
cash. They might be paid “in meal or in malt,’’ and 
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it accordingly became common for shares to be allotted 
in payment for furniture, plate, advertisements, or services. 
The result was that the consideration w’as often illusory, 
shares being issued to be paid for in some commodity 
which had no certain criterion of value. To remedy this 
evil the Legislature enacted in the Companies Act, 1867 
(§ 25), that every share in any company should be held 
subject to the payment of the whole amount thereof in 
cash, unless otherwise determined by a contract in writing 
filed with the Eegistrar of Joint Stock Companies at or 
before the issue of the shares. This section not infre- 
quently caused hardship where shares had been honestly 
paid for in the equivalent of cash, but owing to inadvert- 
ence no contract had been filed; and it has now been 
repealed by the Companies Act, 1900, and the old law 
restored. In reverting to the earlier law, and allowing 
shares to be paid for in any adequate consideration, the 
Legislature has, however, exacted a safeguard. It has 
required the company to file with the Eegistrar of Joint 
Stock Companies a return stating, in the case of shares 
allotted in whole or in part for a consideration other than 
cash, the number of the shares so allotted, and the nature 
of the consideration — property, services, *fec. — for which 
they have been allotted. 

Though every share carries with it the liability to 
pay up the full amount in cash, the liability is only to 
pay when and if the directors call for it to be paid up. 
A call must fix the time and place for payment, otherwise 
it is bad. 

When a person takes shares from a company on the 
faith of a prospectus containing any false or fraudulent 
representations of fact’* material to the con- 
tract, he is entitled to rescind the contract, 

The company cannot keep a contract oh- 
tained by the misrepresentation or fraud of 
its agents. This is an elementary principle of law. 
The misrepresentation, for purposes of rescission, need 
not be fraudulent; it is sufficient that it is false in 
fact : fraud or recklessness of assertion will give the 
shareholder a further remedy by action of deceit, or under 
the Directors’ Liability Act, 1890; but, to entitle him to 
rescind, the shareholder must show that he took the shares 
on the faith or partly on the faith of the false representa- 
tion : if not, it was innocuous. A shareholder claiming to 
rescind must do so promptly. It is too late to commence 
proceedings after a winding-up has begun. 

The shares or other interest of any member in a 
company are personal estate and may be transferred 
in the manner provided by the regulations 
of the company. As Lord Blackburn said, 
it was one of the chief objects with which 
joint stock companies were established, that the shares 
should be capable of being easily transferred; but 
though every shareholder has a primd facie right to 
transfer his shares, this right is subject to the regula- 
tions of the company, and the company may and often 
does by its regulations require that a transfer shall re- 
ceive the approval of the board of directors before being 
registered, — the object being to secure the company 
against having an insolvent or undesirable shareholder 
(the nominee perhaps of a rival company) substituted for 
a solvent and acceptable one. This power of the directors 
to refuse a transfer must not be exercised arbitrarily or 
capriciously. If it were, it would amount to a confisca- 
tion of the shares. Directors, for instance, cannot veto 
a transfer because they disapprove of the purpose for 
which it is being made {e.g., to multiply votes), if there is 
no objection to the transferee. 

A company can only pay dividends out of profits — 
defined as the ‘‘earnings of a concern after deducting 
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the expenses cf earning them/' To pay dividends out of 
capital is not only ultra vh'es but illegal, as constituting a 
return of capital to shareholders. Before pay- 
Dividends. dividends, directors must take reasonable 
care to secure the preparation of proper balance-sheets and 
estimates, and must exercise their judgment as business 
men on the balance-sheets and estimates submitted to 
them. If they fail to do this, and pay dividends out of 
capital, they ■^l not be held excused. The onus is on 
them to show that the dividends have been paid out of 
profits. The Court as a rule does not interfere with the 
discretion of directors in the matter of paying dividends, 
unless they are doing something ultra vires. 

The Companies Acts, and the regulations under them, 
regard the directors of a company as the personsun whom 
the management of the company's affairs is 
Meetings. contemplate the ulti- 

mate controlling power as residing in the shareholders. 
A controlling power of this kind can only assert itself 
through general meetings ; and that it may have proper 
opportunities of doing so, every company is req^uired 
to hold a general meeting, commonly called the statu- 
tory meeting, within — as now fixed by the Companies 
Act, 1900 — three months from the date at which it 
is entitled to commence business, and thenceforward 
one general meeting at least every year. This annual 
general meeting is usually called the ordinary general 
meeting. Other meetings are extraordinary general 
meetings. Notices convening a general meeting must 
inform the shareholders of the particular business to 
be transacted; otherwise any resolutions passed at the 
meeting will be invalidated. Voting is generally regu- 
lated by the articles. Sometimes a vote is given to a 
shareholder for every share held by him, but more often a 
scale is adopted ; for instance, one vote is given for every 
share up to ten, with an additional vote for every five 
shares beyond the first ten shares up to one hundred, and 
an additional vote for every ten shares beyond the first 
hundred. In default of any regulations, every member 
has one vote only. Sometimes preference shareholders 
are given no vote at all. 

The machinery of company formation is generally set 
in motion by a person known as a promoter. This is a 
Promoter. business, not law. It means, to use 

Chief- Justice Cockburn's words, a person “who 
undertakes to form a company with reference to a given 
project and to set it going, and who takes the necessary 
steps to accomplish that purpose.” Whether what a 
person has done towards this end constitutes him a pro- 
moter or not, is a question of fact ; but once an affirmative 
conclusion is reached, equity clothes such promoter with 
a fiduciary relation towards the company which he has 
been instrumental in creating. This doctrine is now well 
established, and its good sense is apparent when once the 
position of the promoter towards the company is under- 
stood. Promoters — to use Lord Cairns’s language in 
Erlanger v. Few Sombrero Phosphate Co, (3 App. Cas. 
1236)-— “have in their hands the creation and moulding 
of the company. They have the power of defining how 
and when and in what shape and under what supervision 
it shall start into existence and begin to act as a trading 
corporation.” Such a control over the destinies of the 
company involves correlative obligations towards it, and 
one of these obligations is that the promoter must not 
take advantage of the company’s helplessness. A pro- 
moter may sell his property to the company, but he must 
make full and fair disclosure of his interest in order that 
the company may determine whether it will or will not 
authorize its trustee or agent to make a profit out of the 
sale. It is not a sufficient disclosure in such a case for 


the promoter merely to refer in the prospectus to a con- 
tract which, if read by the shareholders, would inform 
them of his interest. They are under no obligation to 
inquire. It is for the promoter to bring home notice, not 
constructive but actual, to the shareholders. When a 
company is promoted for acquiring property — to work a 
mine, for instance, or carry on a going business — the usual 
course is for the promoter to frame a draft agreement for 
the sale of the property to the company or to a trustee on 
its behalf. The memorandum and articles of the intended 
company are then prepared, and an article is included 
authorizing or requiring the directors to adopt the draft 
agreement for sale. In pursuance of this authority the 
directors at the first meeting after incorporation take 
the draft agreement into consideration ; and if they 
approve, adopt it — provisionally, that is — for under the 
Companies Act, 1900, no contract is to bind a company 
unless it has obtained a certificate from the llegistrar of 
Joint Stock Companies that it has complied with certain 
formalities entitling it to commence business. Where 
they do so in the exercise of an honest and independent 
judgment, no exception can be taken to the transaction ; 
hut where the directors happen to he nominees of the 
promoter, perhaps qualified by him and acting in his 
interest, the plan is obviously open to grave abuse. 

When a company intends to appeal to the imblic to sub- 
scribe its capital, the usual way of doing so is by issuing *a 
prospectus. A prospectus is an invitation to 
the public to take shares on the faith of the 
statements therein contained, and is thus the basis of the 
agreement to take the shares; there therefore rests on 
those who are responsible for its issue an obligation to 
act with the most perfect good faith — uberrima fides — 
and this obligation has been repeatedly emphasized by 
judges of the highest eminence. (See the observations of 
Lord Herschell in Derry v. Pee\ 14 App. Cas. 37G.) 
Directors must be perfectly candid with the public ; they 
must not only state what they do state with strict and 
scrupulous accuracy, but they must not omit any fact 
which, if disclosed, would falsify the statements made. 
This is the general obligation of directors when issuing a 
prospectus ; but on this general obligation the Legislature 
has engrafted special requirements. By the Comjianics 
Act, 1867, it required the dates and names of the parties 
to any contract entered into by the company or its pro- 
moters or directors before the issue of the prospectus, to 
he disclosed in the prospectus ; otherwise the prospectus 
was to he deemed fraudulent. This enactment has now 
been repealed by the Companies Act, 1900, but only in 
favour of more stringent provisions. Under the new 
Act not only is every prospectus to be signed and filed 
with the Registrar of J oint Stock Companies before it can 
be issued, but the prospectus must set forth a series of 
specified particulars about the company — the contents of 
the Meinorandum of Association, with the names of the 
signatories, the share qualification (if any) of the directors, 
the minimum subscription on which the directors may 
proceed to allotment, the shares and debentures issued 
otherwise than for cash, the names and addresses of the 
vendors, the amount paid for underwriting the company, 
the amount of preliminary expenses, of promotion money 
(if any), and the interest (if any) of every director in tlm 
promotion or in property to be acquired by th' company. 
Neglect of this statutory duty of disclosure will expose 
directors to personal liability. For false or fraudulent 
statements — as distinguished from non-disclosure— in % 
prospectus directors are liable in an action of deceit or 
under the Directors’ Liability Act, 1900. This Act was 
^3ed to meet tte decision of the House of Lords in 
PeA V. Derry (12 App. Cas. 33), that a director could not 
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be made liable in an action of deceit for an untrue state- 
ment in a prospectus, unless tbe plaintiff could prove tbat 
the director had made the untrue statement fraudulently. 
The Directors’ Liability Act enacts in substance that when 
once a prospectus is proved to contain a material state- 
ment or fact which is untrue, the persons responsible for 
the prospectus are to be liable to pay compensation to 
any one who has subscribed on the faith of the prospectus, 
unless they can prove that they had reasonable ground to 
believe, and did in fact believe, the statement to be true. 
Actions under this Act have been extremely rare, but it 
may have had the effect of making directors more careful 
in their statements. 

It has become very common of late years for a private 
trader to convert his business into a limited company, 

Private ^ offering the shares to the 

companies. but to Securing the advantages incident 

to incorporation. Companies of this kind form 
one-third of the whole number of companies registered 
yearly, and are known as “Private Companies,” to distin- 
guish them from companies which appeal to the public to 
subscribe their capital. The special characteristic of the 
private company is not, however, the manner in which the 
capital is raised, but the fact that the shares are held in a 
few hands. 

The so-called “one-man company” is a variety of the 
private company. The fact that a company is formed 
by one man, with the aid of six dummy subscribers, 
is not in itself (as was at one time supposed) a fraud 
on the policy of the Companies Acts, but it is occasionally 
used for the purpose of committing a fraud, as where an 
insolvent trader turns himself into a limited company in 
order to evade bankruptcy ; and it is to an abuse of the 
Act of this kind that the term “one-man company” owes 
its opprobrious signification. 

Companies Limited hy Guarantee. — The second class of 
limited companies are those limited by guarantee, as dis- 
tinguished from those limited by shares. In the company 
limited by guarantee each member agrees, in the event of 
a winding-up, to contribute a certain amount to the assets. 
The interests of the members of a guarantee company have 
no nominal value in money like the shares of other com- 
panies, a form of constitution which was designed, as has 
been stated by Lord Thring, who drafted the Companies 
Act, 1862, to give a superior elasticity to the company. 
The property of the company simply belongs to the com- 1 
pany in certain fractional amounts. This makes it convenient 
for clubs, syndicates, and other associations which do not 
require the interest of members to be expressed in terms 
of cash. 

Companies not for Gain. — Associations formed to pro- 
mote commerce, art, science, religion, charity, or any other 
useful object may, with the sanction of the Board of Trade, 
register under the Companies Act, 1862, with limited 
liability, but without the addition of the word “Limited,” 
upon proving to the Board that it is the intention of the 
association to apply the profits or income of the association 
in promoting its objects, and not in payment of dividends 
to members (C. A., 1867, § 23). In lieu of the word 
“Company,” the association may adopt as part of its name 
some such title as chamber, club, college, guild, institute, 
or society. The power given by this section has proved 
very useful, and many kinds of associations have availed 
themselves of it, e.g., medical institutes, law societies, 
nursing homes, and chambers of commerce. ISTo such 
association can hold more than two acres of land without 
the license of the Board of Trade. 

Cost-JBooh Mining Companies. — These are in substance 
mining partnerships. They derive their name from the 
partnership agreement, the expenses and receipts of the 


mine, the names of the shareholders, and any transfers of 
shares being entered in a “ cost-book.” The affairs of the 
company are managed by an agent known as a “purser,” 
who from time to time makes calls on the members for the 
expenses of working. A cost-book company is not bound 
to register under the Companies Act, 1862, but it may 
do so. 

British Companies Abroad. — The status of British 
companies trading abroad, so far as Germany, France, 
Belgium, Greece, Italy, and Spain are concerned, is expressly 
recognized in a series of conventions entered into between 
those countries and Great Britain. Where no such con- 
vention exists the status of an immigrant corporation 
depends upon international comity, which allows foreign 
corporations, as it does foreign persons, to sue, to make 
contracts, and hold real estate, in the same way as domestic 
corporations or citizens ; provided the stranger corporation 
does not offend against the policy of the State in w^hich it 
seeks to trade. 

A company once incorporated under the Companies 
Act, 1862, cannot be put an end to except through the 
machinery of a winding-up, though the name of a 
company which is commercially defunct may be 
struck off the register of Joint Stock Companies 
by the registrar under § 7 of the Companies Act, 1880. 
Winding-up is of two kinds : (1) voluntary winding-up, 
either purely voluntary or carried on under the supervision 
of the Court ; and (2) winding-up by the Court. Of 
these by far the more common is a voluntary 
winding-up. Ninety per cent of the companies ^ 
that come to an end are so wound up ; and this is in 
accordance with the policy of the Legislature, evinced 
throughout the Companies Acts, that shareholders should 
manage their own affairs — wunding-up being one of such 
affairs. A voluntary winding-up is carried out by the 
shareholders passing a special resolution requiring the 
company to be wound up voluntarily, or an extraordinary 
resolution to the effect that it has been proved to the 
shareholders’ satisfaction that the company cannot, by 
reason of its liabilities, continue its business, and that it 
is advisable to wind it up (C. A., 1862, § 129). The 
resolution is generally accompanied by the appointment 
of a liquidator. In a purely voluntary winding-up there 
is a power given by § 138 for the company or any 
contributory to apply to the Court in any matter arising 
in the winding-up, but seemingly by an oversight of the 
Legislature the same right was not given to creditors. 
This has now been rectified by the Companies Act, 
1900, § 25. A creditor may also in a proper case 
obtain an order for continuing the voluntary winding-up 
under the supervision of the Court. Such an order has 
also the advantage of operating as a stay of any actions 
or executions pending against the company. Except 
in these respects, the winding-up remains a voluntary 
one. The Court does not actively intervene unless set 
in motion; but it requires the liquidator to bring his 
accounts into chambers every quarter, so that it may be 
informed how the liquidation is proceeding. When the 
affairs of the company are fully wound up, the liquidator 
calls a meeting, lays his accounts before the shareholders, 
and the company is dissolved by operation of law three 
months after the date of the meeting (C. A., 1862, §§ 
142, 143). 

Irrespective of voluntary winding-up, the Legislature 
has defined certain events in which a company formed 
under the Companies Act, 1862, may be wound 
up by the Court. These events are: (1) court^ 
when the company has passed a resolution 
requiring the company to be wound up by the Court; 
( 2 ) when the company does not commence its business 
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within a year or suspends it for a year; (3) when the 
members are reduced to less than seven; (4) when the 
company is unable to pay its debts, and (5) whenever 
the Court is of opinion that it is just and equitable that 
the company should be wound up (C. A., 1862, § 79). 
A petition for the purpose may be presented either by a 
creditor, a contributory, or the company itself. Where 
the petition is presented by a creditor who cannot obtain 
payment of his debt, a winding-up order is ex debito 
justiticB as against the company or shareholders, but not 
as against the wishes of a majority of creditors. 

The procedure on the making of a winding-up order is 
now governed by g§ 7, 8, 9 of the Winding-up Act, 1890. 
The official receiver, as liquidator pro tern,, requires a 
statement of the affairs of the company verified hy the 
directors, and on it reports to the Court as to the causes 
of the company's failure, and whether further inquiry is 
desirable. If he further reports that in his opinion fraud 
has been committed in the promotion or formation of the 
company by a particular person, the Court may order such 
person to be publicly examined. 

A liquidator’s duty is to protect, coUect, realize, and 
distribute the company’s assets ; and for this purpose he 
advertises for creditors, makes calls on contributories, sues 
debtors, takes misfeasance proceedings, if necessary, against 
directors or promoters, and carries on the company’s busi- 
ness, supposing the goodwill to he an asset of value — 
with a view to selling it as a going concern. He is 
assisted, like a trustee in bankruptcy, by a committee of 
inspection, composed of creditors and contributories. 

A large number of companies now wind-up only to 
reconstruct. The reasons for a reconstruction are gener- 
Hecoa- either to raise fresh capital, or to get 

stnctioja, onerous preference shares, or to en- 

large the scope of the company’s objects, 
winch is otherwise impracticable owing to the unalter- 
ability of the Memorandum of Association. Reconstruc- 
tions are carried out in one of two ways; (1) by sale 
and transfer of the company’s undertaking and assets to 
a new company, either under a power to sell contained 
in the Company’s Memorandum of Association or under 
§ 161 of the Companies Act, 1862 ; or (2) by a scheme 
of arrangement, sanctioned by the Court, under the Joint 
Stock Companies Arrangements Act, 1870. 

Pv/hlic CoTTipdnies, — Besides trading companies there is 
another large class, which for shortness may be called public 
companies, le., companies constituted by special Act of 
Parliament for the purpose of constructing and carrying on 
some undertaking of public utility, such as raffways, canals, 
docks, waterworks, gasworks. The rights of members of 
these companies, the duties and liabilities of the under- 
takers and directors, depend on the conjoint operation of 
the Companies Special Act and of the Companies Clauses 
Acts, 1845, 1863, 1869. The special Act supplies the 
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Comparettij Domenico (1835 -), Italian 

scholar, was born at Rome, 27th June 1835. His father, 
a native of Liguria, who had fought under Napoleon, had 
destined his son for a military career, but the boy had 
such a marked distaste for physical exertion that this idea 
had to be abandoned. Instead, he began to study at the 
University of Rome, and took his degree in 1855 in natural 
science and mathematics. Directly afterwards he entered 
his uncle’s pharmacy as assistant. Here he diligently 
pursued his profession, though he was gradually learning 
that his real bent was for hterature, not science. His 
scanty leisure was now given to study, and every coin he 
could spare was spent on books. He learned Greek by 
himself, and gained facility in the modern language by 
conversing with the Greek students at the university. In 
spite of aU disadvantages, he not only mastered the diffi- 
culties of the language, but became before long one of 
the chief classical scholars of Italy. In 1857 he made 
a translation of some recently discovered fragments of 
Hyperides, and added to it a dissertation on that orator. 
This was published in the Eheinisches 3£meum, and was 
followed by a notice of the annalist Granius Licinianiis, 
and one on the oration of Hyperides on the Lamian War. 
He also wrote some articles for the Spettatore Morentivo 
and the Archivio Storico Italiano. In 1859 lie was 
appointed professor of Greek at Pisa on the recommend- 
ation of the Duke of Sermoneta. A few years later lie was 
called to a similar post at Florence, remaining emeritus 
professor at Pisa also. At this time he made the acquaint- 
ance of a Jewish lady from Odessa, who became his wife. 
Residing in Rome, and lecturing on Greek antiquities, he 
has ^ taken an active interest in the Forum excavations. 
He is a member of the governing bodies of the academies of 
Milan, Yenice, Naples, and Turin. The list of his writings 
is long and varied. Of his works in classical literature, 
the best known are an edition of the Emenip 2 ms of 
Hyperides, and monographs on Pindar and Sappho. In 
the Kalewala and the Traditional Poetry of the Fmm, he 
discusses the national epic of Finland and its heroic songs, 
with a view to solving the problem whether an epic could 
be composed hy the interweaving of such national songs. 
He comes to a negative conclusion, and applies this reasoning 
to the Homeric problem. He treats this question again in 
a treatise on the so-called Peisistratean edition of Homer. 
His Vergil in the Middle Ages, which has been translated 
into English, traces the strange vicissitudes by which the 
great Augustan poet became successively grammatical 
fetich, Christian prophet, and wizard. Together with 
Professor Alessandro of Ancona, Comparetti edited a 
collection of Italian national songs and stories, many of 
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■westerly in tlie Atlantic and Indian oceans, easterly in the 
Pacific. The vertical plane passing through the longi- 
tudinal axis of such a needle is known as the IVEagnetic 
Meridian. Following the first chart of lines of equal 
variation compiled by Halley in 1700, charts of similar 
type have been published from time to time embodying 
recent observations and corrected for the secular change, 
thus providing seamen with values of the variation accurate 
to about 30' of arc. Possessing these data it is easy to 
ascertain by observation the effects of the iron in a ship in 
disturbing the compass, and it will be found for the most 
part in every vessel that the needle is deflected from the 
magnetic meridian by a horizontal angle called the Devia- 
tion of the compass ; in some directions of the ship’s head 
adding to the known variation of the place, in other 
directions subtracting from it. Local magnetic disturb- 
ance of the needle due to magnetic rocks is observed on 
land in all parts of the world, and in certain places 
extends to the land under the sea, affecting the compasses 
on board the ships passing over it. The general direction 
of these disturbances in the northern hemisphere is an 
attraction of the north-seeking end of the needle ; in the 
southern hemisphere, its repulsion. The approaches to 
Cossack, North Australia; Cape St Francis, Labrador; 
the coasts of Madagascar and Iceland, are remarkable for 
such disturbance of the compass. Thfe compass as we 
know it is the result of the necessities of navigation, which 
have increased from century to century. It consists of 
five principal parts — the card, the needles, the bowl, a 
jewelled cap, and the pivot. The card or fly,” formerly 
made of cardboard, now consists of a disc either of mica 
covered with paper, or of paper alone, but in all cases the 
card is divided into points and degrees as sho\’m in Fig. 1 . 



Fig. 1.— Compass Card. 


The outer margin is divided into degrees with 0° at north 
and south, and 90“ at east and west; the 32 points "with 
half and quarter points are seen immediately within the 
degrees. The north point is marked with a Jleur-de4is^ 
and the principal points, N.E., E., S.E., &c.,^with their 
respective names, whilst the intermediate points in the 
figure have also their names engraved for present informa- 
tion. The arc contained between any two points is 11“ 15'. 
The mica card is generally mounted on a brass framework, 
F F, with a brass cap, C, fitted with a sapphire centre and 
carrying four magnetized needles, N, N, N, N, as in Fig. 2. 
The more modern form of card consists of a broad ring of 


paper marked ■with degrees and points, as in Fig. 1, 
attached to a frame like that in Fig. 3, where an outer 




Fig. 2. — ^Admiralty Compass Fig. 3. — Thomson’s (Lord Kelvin's) 

(Frame and Needles). Compass (Frame and Needles). 

aluminium ring, A A, is connected by 32 radial silk 
threads to a central disc of aluminium, in the centre of 
which is a round hole designed to receive an aluminium 
cap with a highly-polished sapphire centre worked to the 
form of an open cone. To direct the card eight short 
light needles, N N, are suspended by silk threads from 
the outer ring. The magnetic axis of any system of 
needles must exactly coincide with the axis passing 
through the north and south points of the card. Single 
needles are never used, two being the least number, and 
these so arranged that the moment of inertia about every 
diameter of the card shall be the same. The combination 
of card, needles, and cap is generally termed “ the card ” ; 
on the continent of Europe it is called the “ rose.” The 
section of a compass bowl in Fig. 4 shows the mounting of 
a Thomson card on its pivot, which in common with the 
pivots of most other compasses is made of brass, tipped 
with osmium-iridium, which although very hard can be 



Fig. 4.— Section of Thomson’s Compass Bowl. 0, aluminium cap with 
sapphire centre ; N, N', needles ; P, pivot stem with pivot. 


sharply pointed and does not corrode. Fig. 4 shows the 
general arrangement of mounting all compass cards in the 
bowl. In Fig. 5 another form of compass called a liquid 
or spirit compass is sho-wn partly in section. The card 
nearly floats in a bowl filled with distilled water, to which 
35 per cent, of alcohol is added to prevent freezing; the 
bowl is hermetically sealed with pure india-rubber, and a 
corrugated expansion chamber is attached to the bottom 
to allow for the expansion and contraction of the liquid. 
The card is a mica disc, either painted as in Fig. 1, or 
covered -with linen upon which the degrees and points are 
printed, the needles being enclosed in brass. 

Great steadiness of card under severe shocks and vibra- 
tions, combined with a minimum of friction in the cap and 
pivot, is obtained with this compass. All compasses are 
fitted with a gimbal ring to keep the bowl and card level 
under every circumstance of a ship’s motion in a seaway, 
the ring being connected with the binnacle or pedestal by 
means of journals or knife edges. On the inside of every 
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compass bowl a vertical black line is drawn, called tke 
^'‘lubbers point,” and it is imperative tliat when the 
compass is placed in the binnacle the line joining the 
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partly in section ; B, expansion chamber ; 
. ; nut to expand chamber when filling bowl ; 
1 ■ ' - filling, -with screw plug ; O, O, magnetic 

,■ ; iridium pivot ; R, sapphire cap ; S, mica 


pivot and the lubber’s point be parallel to the keel of the 
vessel. Thus, when a degree ou the card is observed oppo- 
site the lubber’s point, the angle between the direction in 
which the ship is steering and the north point of the com- 
pass or course is at once seen ; and if the magnetic varia- 
tion and the disturbing effects of the ship’s iron are known, 
the desired angle between the ship’s course and the geo- 
graphical meridian can be computed. In every ship a 
position is selected for the navigating or standard compass 
as free from neighbouring iron as possible, and by this 
compass all courses are shaped and bearings taken. It is 
also provided with an azimuth circle or mirror and a 
shadow pin or style placed in the centre of the glass cover, 
by either of which the variable angle between the compass 
north and true north, called the “ total error,” or variation 
and deviation combined, can be observed. The binnacles 
or pedestals for compasses are generally constructed of 
wood about 45 inches high, and fitted to receive and alter 
at pleasure the several magnet and soft iron correctors. 
They are also fitted with different forms of suspension in 
which the compass is mounted to obviate the mechanical 
disturbance of the card caused by the vibration of the h ull 
in ships driven by powerful engines. 

The effects of the iron and steel used in the construction 
of ships upon the compass have occupied the attention of 
the ablest physicists of the 1 9th century, with results which 
enable navigators to conduct their ships with perfect 
safety. The hull of an iron or steel ship is a magnet, 
and the distribution of its magnetism depends upon the 
direction of the ship’s head when building, this result 
being produced by induction from the earth’s magnetism, 
developed and impressed by the hammering of the plates 
and frames during the process of building. The disturb-' 
ance of the compass by the magnetism of the hull is 
generally modified, sometimes favourably, more often 
. unfavourably, by the magnetized fittings of the ship, such 
as masts, conning towers, deck houses, engines, and boilers.- 
Thus in every ship the compass needle is more or less 
subject to deviation differing in amount and direction for 
every azimuth of the ship^s head. This was first demon- 
strated by Commander Matthew Minders by experiments 
made in H.M.S. Investigator in 1800-3, and in 1810 led 
that officer to introduce the practice of placing the ship’s 
h^d on each point of the compass, and noting the amount 
of deviation whether to the east or west of the magnetic 
north, a process which is in full exercise at the present 
day, and is called “swinging ship,” When speaking of 
magnetic properties of iron it is usual to adopt the 
terms “soft” and “hard.” Soft iron is iron Vich 


becomes instantly magnetized by induction when exposed 
to any magnetic force, but has no power of retaining 
its magnetism. Hard iron is less susceptible of being 
magnetized, but when once magnetized it retains its 
magnetism permanently. The term “iron ” used in these 
pages includes the “ steel ” now commonly employed in 
shipbuilding. If an iron ship be swung when upright for 
deviation, and the mean horizontal and vertical magnetic 
forces at the compass positions be also observed in different 
parts of the world, mathematical analysis shows that the 
deviations are caused partly by the permanent magnetism 
of hard iron, partly by the transient-induced magnetism 
of soft iron both horizontal and vertical, and in a lesser 
degree by iron which is neither magnetically hard nor soft, 
bnt which becomes magnetized in the same manner as 
hard iron, though it gradually loses its magnetism on change 
of conditions, as, for example, in the case of a ship, repaired 
and hammered in dock, steaming in an opposite direction 
at sea. This latter cause of deviation is called sub-per- 
manent magnetism. The horizontal directive force on the 
needle on board is nearly always less than on land, sometimes 
much less, whilst in armour-plated ships it ranges from 
■8 to *2 when the directive force on land= I’O. If the ship 
be inclined to starboard or to jDort additional deviation will 
be observed, reaching a maximum on north and south jjoints, 
decreasing to zero on the east and west points. Each ship 
has its own magnetic character, but there are certain con- 
ditions which are common to vessels of the same type. 

Instead of observing the deviation solely for the purposes 
of correcting the indications of the compass when disturbcul 
by the iron of the ship, the practice is to subject all 
deviations to mathematical analysis with a view to their 
mechanical correction. The whole of the deviations wlicii 
the ship is upright may be expressed nearly by five 
co-efficients, A, B, C, D, E. Of these A is a deviation 
constant in amount for every direction of the ship’s head, 
B has reference to horizontal forces acting in a longi- 
tudinal direction in the ship, and caused partly by tlio 
permanent magnetism of hard iron, partly by vertical 
induction in vertical soft iron either before or abaft the 
compass. C has reference to forces acting in a transverse 
Section, and caused by hard iron. D is due to transk'ut 
induction in horizontal soft iron, the direction of wdiich 
passes continuously under or over the compass. E is duo 
to transient induction in horizontal soft iron unsymmetri- 
cally placed with regard to the compass. When data of 
this character have been obtained the compass deviations 
may be mechanically corrected to within T— always adher- 
ing to the principle that “ like cures like.” Thus the part 
of B caused by the permanent magnetism of hard iron 
must be corrected by permanent magnets horizontally 
placed in a fore and aft direction ^ the other 2 )art caused 
by Tertical soft iron, by means of bars of vertical soft 
mon, called Flinders bars, before or abaft tbe comiiass. 

C IS compensated by permanent magnets athwartsbipx tuui 
horizontal j D by masses of soft iron on both sides of the 
compass, and generally in the form of cast-iron spheres 
■with their centres in the same horizontal plane as the 
needles ; E is usually too small to require correction • A is 
f or Wtely rarely of any value, as it cannot be corrected. 
The deviation observed when the ship inclines to either 
side IS due— (1 to hard iron acting vertically upwards or 
downwards; (2) to vertical soft iron immediately below 
the compass; (3) to vertical induction in horizontal soft 
iron when mclined. To compensate (1) vertical magnets 
^ ( ) IS partly corrected by the soft iron correctors 
ot -U ; (2) and the remaining part of (3) cannot be con- 

geographical posi- 
tion at a time. Although a compass mwr thus bo 
made pra,ctically correct for a given time and place, the 
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ma^giiGtisiii of tli6 sliip is liable to cbanges on cbanging 
her geographical position, and especially so when steaming 
at right angles or nearly so to the magnetic meridian, for 
then snb-permanent magnetism is developed in the hull. 
Some vessels are more liable to become snb-permanently 
magnetized than others, and as no corrector has been 
found for this source of deviation the navigator must 
determine its amount by observation. Hence, however 
carefully a compass may be placed and subsequently com- 
pensated, the mariner has no safety without constantly 
observing the bearings of the sun, stars, or distant terres- 
trial objects, to ascertain its deviation. The results of 
these observations are entered in a compass journal for 
future reference when fog or darkness prevails. 

Every compass and corrector supplied to the ships of 
the Eoyal Havy is previously examined in detail at the 
Compass Observatory established by the Admiralty at 
Deptford. A trained observer acting under the super- 
intendent of compasses is charged with this important 
work. The superintendent, who is a naval officer, is also 
charged with the investigation of the magnetic character 
of all H.M. ships, to point out the most suitable positions 
for the compasses when a ship is designed, and subse- 
quently to keep himself informed of their behaviour from 
the time of the ship’s first trial. ,A museum containing 
compasses of various types invented during the 19th 
century is attached to the Compass Observatory at 
Deptford. 

The mariner’s compass during the early part of the 19th century 
was still a very imperfect instrument, although numerous inven- 
tors had tried to improve it. In 1837 the Admiralty Compass 
Committee was appointed to make a scientific investigation of the 
subject, and propose a form of compass suitable alike for azimuth 
and steering purposes. The committee reported in July 1840, and 
alter minor improvements by the makers the Admiralty compass, 
the card of which is shown in Figs. 1 and 2, was adopted by the 
Government. Until 1876, when Sir William Thomson introduced 
his patent compass, this compass was not only the regulation com- 
pass of the Royal Navy, but was largely used iu foreign countries 
in the same or a modified form. The introduction of powerful 
engines causing seiious vibration to compass cards of the Admiralty 
type, coupled with the prevailing desire for larger cards, the 
deviation of which could also be more conveniently compensated, 
led to the gradual introduction of the Thomson compass. Several 
important points were gained in the latter : the quadrantal devia- 
tion could bo Imally corrected for all latitudes ; frictional error at 
the cap and pivot was reduced to a minimum, the average weight 
of the card being 200 grains ; the long free vibrational period of 
the card was found to be favourable to its steadiness when the 
vessel was rolling. The first liquid compass used in England was 
invented by Francis Crow, of Faversliam, in 1813. It is said that 
the idea of a liquid compass was suggested to Crow by the experi- 
ence of the captain of a coasting vessel whose compass card was 
oscillating wildly until a sea broke on hoard filling the compass 
bowl, when the card became steady. Subsequent improvements 
wore made by Dent, and especially by Ritchie, of Boston, U.S.A. 
In 1888 tile form of liquid compass (Fig. 5) now solely used in 
torpedo boats and torpedo boat destroyers was introduced. It has 
also proved to be the most trustworthy compass under the shock of 
heavy gun fire at present available. The deflector is an instru- 
ment designed to enable an observer to reduce the deviations of 
the compass to an amount not exceeding 2° during fogs, or at any 
time when bearings of distant objects are not available. It is 
certain that if the directive forces on the north, east, south, and 
west points of a compass are equal, there can be no deviation. 
With the deflector any inequality in the directive force can be 
detected, and hence the power of equalizing the forces by the usual 
soft iron and magnet correctors. Several kinds of deflector have 
been invented, that of Lord Kelvin (Sir William Thomson) being 
the simplest, but Dr Waghorn’s is also very effective. The use of 
the deflector is generally confined to experts. 

The Magnetism of Ships, —In 1814 Flinders first showed (see 
Flinders’s Voyage j vol. ii. appx. ii.) that the abnormal values of 
the variation observed in the wood-built ships of his day_was due 
to deviation of the compass caused by the iron in the ship ; that 
the deviation was zero when the ship’s head was near the north 
and south points ; that it attained its maximum on the east and 
west points, and varied as the sine of the azimuth of the ship’s 
head reckoned from the zero points. He also described a method 
of correcting deviation by means of a bar of vertical iron so placed 
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as to correct the deviation nearly in all latitudes. This bar, now 
known as a “Flinders bar,” is still in general use. In 1820 Dr 
It oung (see Brands s Qnattevly Jounialy 1820) investigated mathe- 
matically the magnetism of ships. In 1824 Professor Barlow 
introduced his correctmg plate of soft iron. Trials in certain ships 
showed that their magnetism consisted partly of hard iron, and the 
use of the plate was abandoned. In 1835 Captain Johnson, R.K., 
showed from experiments in the iron steamship Garry Owen that 
the vessel acted on an external compass as a magnet. In 1838 Airy 
(Astronomer -Royal) magnetically examined the iron steamship 
Rainbow at Deptford, and from his mathematical investigations 
(see Rhil. Trans, R, S., 1839) deduced his method of correctiiio- 
the compass by permanent magnets and soft iron, giving practical 
rules for the same in 1840. Airy’s and Flinders’s correctors form 
the basis of all compass correctors to this day. In 1838 Poisson 
published his Memoir on the Deviation of the Compass caused by the 
Iron in a Vessel, In this he gave equations resulting from the 
hypothesis that the magnetism of a ship is partly due to the 
permanent magnetism of hard iron and partly to the transient- 
induced magnetism of soft iron ; that the latter is proportional to 
the intensity of the inducing force, and that the length of the 
needle is infinitesimally small compared to the distance of the 
surrounding iron. From Poisson’s equations Archibald Smith 
deduced the formulae given in the Admiralty Manual for Deviations 
of the Compass (1st ed., 1862), a work which has formed the basis 
of numerous other manuals since published in Great Britain and 
other countries. In view of the serious difficulties connected with 
the inclining of every ship. Smith’s formulae for ascertaining and 
providing for the correction of the heeling error with the ship upright 
continue to be of great value to safe navigation. In 1855 the Liver- 
pool Compass Committee commenced its work of investigating 
the magnetism of ships of the mercantile marine, resulting in 
three reports to the Board of Trade, all of great value, the last 
being presented in 1861. 

See articles on Magnetism of Ships and Deviations of the Com- 
pass, Phil. Trans. 1839-83, Journal United Service Inst. 1859- 
1889, Trans. Nav. Archit. 1860-61-62, Report of Brit. Assoc. 1862, 
London Quarterly Rev. 1865 ; also Admiralty Manual^ edit. 1862- 
63-69-93-1900 ; ^Practical Inf ormation on Deviations 

of the Compass, 1886. (e. W. 0.) 

Compeosation. — The term “Compensation” is 
applied in English law to a number of different forms of legal 
reparation, e.g., to persons injured by felony, or — under 
the Eiot (Damages) Act, 1886 — to persons whose property 
has been stolen, destroyed, or injured by rioters. It is 
due, under the Agricultural Holdings Act, 1883, for agri- 
cultural improvements ; and, under the Workmen’s Com- 
pensation Act, 1897, to workmen, in respect of accidents 
in certain forms of employment. The word is, however, 
in its strict and most familiar sense, a nomen juris for the 
reparation or satisfaction made to the owners of property 
which is taken by the executive government or by local 
bodies or corporations, under statutory authority, for 
public purposes. There are two main legal theories on 
which such appropriation of private property is justi- 
fied. The American may he taken as a representative 
illustration of the one, and the English of the other. 
Though not included in the definition of “eminent 
domain,” the necessity for compensation is recognized as 
incidental to that power. The normal procedure is admir- 
ably described in Bouvier’s Law Diet., ed. Eawle, 1897, 
s.v. “Eminent Domain.” According to the law of the 
United States, there resides in every sovereign State, either 
as a residuum of the proprietary rights which it creates or 
protects, or (which is the better opinion) as an incident of 
its sovereignty, power to take, without reference to the 
question of compensation, the property of its subjects for 
purposes of a public character. This power is called 
“Eminent Domain.” In English law the only exact 
analogue to this doctrine is to be found in the 
prerogative right (which now exists chiefly in 
theory) of the Crown to expropriate the lands 
of subjects for the purposes of. the defence of the realm 
(see Attorney-General v. Tomline, 1879, 12 Ch. D. 214). 
With that exception, the rule of English constitutional 
law is that the property of the citizen cannot be seized for 
purposes which are really “ public ” without a fair pecuniary 
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equivalent being given to Mm ; and, as the money for such 
compensation must come from Parliament, the practical 
result is that the seizure can only be effected under legis- 
lative authority. An action for illegal interference Tvith 
the property of the subject is not maintainable against 
officials of the Crown or Government sued in their official 
capacity or as an official body. But Crown or Govern- 
ment officials may be sued in their individual capacity for 
such interference, even if they acted with the authority 
of the Government (cp. Raleigh v. Goscken^ 1898, 1 Ch. 
73 j 67 L. J. Ch. 59). 

Lands Glauses Acts . — Down to 1845 every Act author- 
izing the purchase of lands had, in addition to a number 
of common form clauses, a variety of special clauses framed 
with a view to meeting the particular circumstances wdth 
which it dealt. In 1845, however, a statute based on the 
recommendations of a select committee, appointed in the 
preceding year, was passed ; the object being to diminish 
the bulk of the special Acts, and to introduce uniformity 
into Private Bill legislation by classifying the common 
form clauses, embodying them in general statutes, and 
enabling them to be incorporated into the special statutes 
by reference. The statute by which this change was 
initiated was the Lands Clauses Consolidation Act, 1845; 
and the policy has been continued by a series of later 
statutes which, together with the Act of 1845, are now 
grouped under the generic title of ‘‘The Lands Clauses 
Acts.” 

The public purposes for wMch lands are taken are 
threefold. Certain public departments, such as the War 
Office and the Admiralty, may acquire lands for national 
purposes. Local authorities are enabled to exercise similar 
powers for an enormous variety of municipal purposes, 
e.g., the housing of the working classes, the improvement 
of towns, elementary and technical education. Lastly, the 
promoters of public undertakings of a commercial char- 
acter, such as railways and harbours, carry on their 
operations under statutes in which the provisions of the 
Lands Clauses Acts are incorporated. 

^ Lands may be taken under the Lands Clauses Acts 
either by agreement or compulsorily. The first step in 
the proceedings is a “ notice to treat,” or intimation by 
the promoters of their readiness to purchase the land, 
coupled with a demand for particulars as to the estate and 
the interests in it. The landowner on whom the notice is 
served may meet it by agreeing to sell, and the terms may 
then he settled by consent of the parties themselves, or by 
arbitration, if they decide to have recourse to that mode 
of adjusting the difficulty. If the property claimed is a 
house, or other building or manufactory, the owner has a 
statutory right to require the promoters by a counter- 
notice to take the whole, even although a part would serve 
their purpose. This rule, however, is, in modern Acts, often 
modified by special clauses. On receipt of the counter-notice 
the promoters must either assent to the requirement con- 
tained in it, or abandon their notice to treat. On the other 
hand, if the landowner fails within twenty-one days after 
receipt of the notice to treat to give the particulars which it 
requires, the promoters may proceed to exercise their com- 
pulsory powers and obtain assessment of the compensation 
to be paid. As a general rule, it is a condition precedent 
to the exercise of these powers by a company that the 
capital of the undertaking should be fully subscribed. 
Compensation, under the Lands Clauses Acts, is assessed 
in four different modes :-~(l) by justices, where the claim 
does not exceed £50, or a claimant who has no greater 
interest than that of a tenant for a year, or from year to 
y^r, is required to give up possession before the expiration 
tenancy; (2) by arbitration (a) when the claim 
exceeds £50, and the claimant desires arbitration, and the 


interest is not a yearly tenancy, (i) when the amount has 
been ascertained by a surveyor, and the claimant is dis- 
satisfied, (c) when superfluous lands are to be sold, and the 
parties and the promoters cannot agree as to the price ; 
lands become “ superfluous ” if taken compulsorily on an 
erroneous estimate of the area needed, or if part only ■was 
needed and the owner compelled the promoters under the 
power above mentioned to take the whole, or in ca^es of 
abandonment ; (3) by a jury, when the claim exceeds 
£50, and (a) the claimant does not signify his desire for 
arbitration, or no award has been made within the pre- 
scribed time, or (5) the claimant applies in writing for 
trial by jury ; (4) by surveyors, nominated by justices, 
wffiere the owner is under disability, or does not appear at 
the appointed time, or the claim is in respect of common- 
able rights, and a committee has not been appointed to 
treat with the promoters. 

Promoters are not allowed without consent of the owner 
to enter upon lands which are the subject of proceedings 
under the Lands Clauses Acts, except for the purpose of 
making a survey, unless they have executed a statutory 
bond and made a deposit, at the Law Courts Branch of 
the Bank of England, as security for the performance of 
the conditions of the bond. 

Measure of Value. — (1) Where land is taken, the basis 
on which compensation is assessed is the commercial value 
of the land to the owner at the date of the notice to treat. 
Potential value may be taken into account, and also good- 
will of the property in a business. This rule, however, ex- 
cludes any consideration of the principle of “ betterment,” 
according to which promoters would be allowed to set off 
against an owner^s claim for compensation any 
enhancement of the value of his land by the use 
of the land taken by the promoters. Statutory 
recognition has been given to this principle in some of 
the American states and in some British colonies (ej.f/., 
Victoria, &c.) ; and in England public bodies have been 
empowered in local Acts to recoup themselves for their 
outlay by receiving from the owners of premises and 
lands part of the enhanced value created by local im- 
provements. [See Browne and Allan, Compensation, 1896, 
pp. 121, 683 ; and the report of a select committee of the 
House of Lords on the subject, ih. p. 684 ; and the London 
County Council (Tower Bridge, Southern Approach) Act, 
1894.] (2) Where land, although not taken, is “injuri- 

ously affected ” by the works of the promoters, compensa- 
tion is payable for loss or damage resulting from any 
act, legalized by the promoters^ statutory powers, which 
would otherwise have been actionable, or caused by the 
execution (not the use) of the works authorized by the 
undertaking. 


Authoeities.— Balfour Browne and Allan. Compensation. 
London, 1896. — Cripps. Compensation, 4th edition. London, 
1900. — ^Lloyb. Compemation (6th edition by Brooks). London 
1895. — Clifford. Private pill Legislation, 2 vols. LondoiL 
1885 (vol. i.), 1887 (vol. ii.).— Bouvier. Law LicUonary, edited 
hj Rawle. London and Boston, U.S. A., 1897.— Lewis. Eminent 
Eor ^ zn . Chicago, 1888. — Mills. Eminent Domain, 2nd 
St Lonis, 1888. 

Compieg'nei chief town of arrondissement, depart- 
ment of Oise, France, 37 miles east of Beauvais, on railway 
from Paris. The famous castle of Compifegne now servos 
^ a miiseum, and contains an important collection of 
Cambodian and Gallo-Roman antiquities. A monument 
to Joan of Arc was erected in 1880. In the vicinity arc 
important sugar-mills. Population (1881), 11 116 * G ^ 
11 , 877 ; (1896), 12,380 ; (1901), 16,503. ’ ^ ^ 
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France, department of Finistke, arrondissement of Quimper, 
14 miles sourli-east of tliat town. Tlie town occupies a 
very picturesque situation. The old portion stands on 
an island, and is surrounded hj ramparts, parts of which 
date from the 15th century. It is an important centre of 
the sardine and mackerel fisheries, in which in 1899, 555 
boats with 2966 men were employed. Lobsters are also 
largely reared. Population (1881), 5006 ; (1896), 6343. 

C©ricepci6ri, a city in Chile, capital of a province 
and department of the same name, near the mouth of the 
Bio-Bio, in 36° 49' BT' S. lat. and 73“ 06' W. long., 
355 miles south of Santiago. Its altitude above the sea is 
40 feet. Its population in 1895 was 39,837, and in 1898 
it was 51,781. It is connected with the rest of the 
country by three lines of railway. It is an episcopal see, 
has a public school for boys, one for girls, an agricultural 
school, a seminary, and various other establishments. It 
publishes four newspapers. It is the principal commercial 
centre of Southern Chile, large quantities of wheat, fiour, 
and wool being exported from it, through Talcahuano. 

Concepci6n, or Villa Concepci6n, the 

principal city in the northern part of Paraguay, with a 
population, including its suburbs, of 15,000, 125 miles 
north-north-east of Asuncion, and about 345 feet above 
sea-level. It has a national college, two public schools, a 
custom-house, a good harbour, a large market, two banks, a 
sub-department of the Agricultural Bank, a post office, street 
railway, and telephone company. It is the point whence 
most of the yerba mat4 is exported, and to which importa- 
tion is made direct from all countries. Across the river 
is the English missionary station, the territory of which 
extends many miles into the interior, among the Indians. 

Con cord 9 a town and village of Middlesex county, 
Massachusetts, U.S. A., in the north-eastern part of the state, 
on the Boston and Maine and the Fitchburg (now a part of 
the Boston and Maine) Kail ways. Besides its distinction in 
revolutionary history, the town is known as the home of 
Emerson, Hawthorne, Thoreau, and other literary men. 
Population (1880), 3922; 1890, 4427; (1900), 5652. 

Concordi capital of Merrimac county, New 
Hampshire, IJ.S.A., and of the state. It is situated in 
the southern part of the state, in 43° 12' N. lat. and 
71“ 30' W. long., at an altitude of 252 feet, on 
Merrimac river, which here is not navigable, but furnishes 
excellent water-power. The city has an area of 64 square 
miles, and is on the Boston and Maine Kailway. Popula- 
tion (1880), 13,843; (1890), 17,004; (1900), 19,632. 

Concord, capital of Cabarrus county, North Caro- 
lina, U.S. A., in the Piedmont region, on the Kocky river, 
and on the Southern Kailway. Population (1890), 4339; 
(1900), 7910, including 1789 negroes. 

Condensation of* Gases.— If the volume of 
a gas continually decreases at a constant temperature, for 
which an increasing pressure is required, two cases may 
occur : — (1) The volume may continue to be homogeneously 
filled. (2) If the substance is contained in a certain 
volume, and if the pressure has a certain value, the sub- 
stance may divide into two different phases, each of which 
is again homogeneous. The value of the temperature T 
decides which case will occur. The temperature which 
is the limit above which the space will always be homo- 
geneously filled, and below which the substance divides 
into two phases, is called the critical tempera- 
Critical of the substance. It differs greatly for 

different substances, and if we represent it by 
Tc, the condition for the condensation of a gas 
is that T must be below Tc. If the substance is divided 
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into two phases two different cases may occur. The 
denser phase may be either a liquid or a solid. The 
limiting temperature for these two cases, at which the 
division into three phases may occur, is called the triple 
point. Let us represent it by Tg ; if the term “ condensa- 
tion of gases'^ is taken in the sense of “liquefaction of 
gases — which is usually done — the condition for con- 
densation is Ti,>T>T 3 . The opinion sometimes held that 
for all substances Tg is the same fraction of T (the value 
being about I-), has decidedly not been rigorously con- 
firmed. Nor is this to be expected on account of the very 
different form of crystallization which the solid state 
presents. Thus for COo, for which Tc=304“ on the 
absolute scale, and for which we may put T 3 = 216“, this 
fraction is about 0‘7 ; for water iff descends down to 0*42, 
and for other substances it may be still lower. 

If we confine ourselves to temperatures between Tc and 
Tg the gas will pass into a liquid if the pressure is 
sufficiently increased. When the formation of liquid sets 
in we call the gas a saturated rapour. If the decrease 
of volume is continued the gas pressure remains con- 
stant till all the vapour has passed into liquid. The 
invariability of the properties of the phases is in close 
connexion with the invariability of the pressure (called 
maximum tension). Throughout the course of the process 
of condensation these properties remain unchanged, pro- 
vided the temperature remain constant ; only the relative 
quantity of the two phases changes. Until all the gas 
has passed into liquid a further decrease of volume will 
not require increase of pressure. But as soon as the lique- 
faction is complete a slight decrease of volume will require 
a great increase of pressure, liquids being but slightly 
compressible. 

The pressure required to condense a gas varies with the 
temperature, becoming higher as the temperature rises. 
The highest pressure will therefore be found at Tc and the 
lowest at Tg. We shall represent the pressure at T© by pa. 
It is called the critical pressure. The pressure 
at To we shall represent by p^. It is called the 
pressure of the triple point. The values of Tc 
and Pc for different substances will be found at the end of 
this article. The values of Tg and p^ are accurately known 
only for a few substances. As a rule p^ is small, though 
occasionally it is greater than 1 atmosphere. This is the 
case with CO 2 , and we may in general expect it if the 
value of Tg/Tc is large. In this case there can only be a 
question of a real boiling-point (under the normal pressure) 
if the liquid can be supercooled. 

We may find the value of the pressure of the saturated 
vapour for each T in a geometrical way by drawing in the 
theoretical isothermal a straight line parallel to the 'v axis 

in such a way, that j^^pdv will have the same value 

whether the straight line or the theoretical isothermal is 
followed. This construction, given by Maxwell, may be 
considered as a result of the application of the general 
rules for co-existing equilibrium, which we owe to Willard 
Gibbs. The construction derived from the rules of 
Gibbs is as follows ; — Construe the free energy at 
a constant temperature, {.e., the quantity - J pdv as 
ordinate, if the abscissa represents v, and determine the 
inclination of the double tangent. Another construction 
derived from the rules of Gibbs might be expressed as 
follows : — Construe the value of pv pdv as ordinate, 
the abscissa representing p^ and determine the point 
of intersection of two of the three branches of this 
curve. 

As an approximate, half - empirical formula for the 
calculation of the pressure, t- may be used. 



184 


CONDENSATION OF GASES 


It would follow from the law of corresponding states 
that in this formula the value of / is the same for 
all substances, the molecules of which do not asso- 
ciate to form larger molecule-complexes. In fact, for a 
great many substances, we find a value for which 
differs but little from 3, ether, CO 23 benzene, benzene 
derivatives, chloric ethyl, ethane, &c. As the chemical 
structure of these substances differs greatly, and association, 
if it takes place, must largely depend upon the structure 
of the molecule, we conclude from this approximate 
equality that the fact of this value of / being equal to 
about 3 is characteristic for normal substances in which, 
consequently, association is excluded. Substances known 
to associate, such as organic acids and alcohols, have a 
sensibly higher value of*/! Thus M. Estreicher (Cracow, 
1896) calculates that for fluor-benzene/ varies between 3*07 
and 2*94 ; for ether between 3*0 and 3T ; but for water be- 
tween 3*2 and 3*33, and for methyl alcohol between 3*65 
and 3*84, &c. For isobutyl alcohol / even rises above 4. 
It is, however, remarkable that for oxygen/ has been found 
almost invariably equal to 2*47 from Olszewski^s observa- 
tions, a value which is appreciably smaller than 3. This 
fact makes us again seriously doubt the correctness of 
the supposition that /=3 is a characteristic for non- 
association. 

It is a general rule that the volume of saturated vapour 
decreases when the temperature is raised, while that of the 
co-existing liquid increases. We know only 
volume, ® 3 :ception to this rule, and that is the 

volume of water below 4” C. If we call the 
liquid volume vi, and the vapour Vy-vi decreases 
if the temperature rises, and becomes zero at T^. The 
limiting value, to which vi and converge at T^, is 
called the critical volume, and we shall represent it by Vq. 
According to the law of corresponding states the values 
both of vijvc and v^jvo must be the same for all substances, 
if T/Tc has been taken equal for them all. According to 
the investigations of Sydney Young, this holds good with 
a high degree of approximation for a long series of sub- 
stances. Important deviations from this rule for the 
values of v^jvi are only found for those substances in which 
the existence of association has already been discovered by 
other methods. Since the lowest value of T, for which 
investigations on vi and may be made, is the value of 
Tg I and since Tg/Tc, as has been observed above, is not 
the same for all substances, we cannot expect the smallest 
value of vijvQ to be the same for all substances. But for low 
values of T, viz,, such as are near Tg, the influence of the 
temperature on the volume is but slight, and therefore we 
are not far from the truth, if for normal substances we 
take the minimum value of vjvc as being equal for aU 
normal substances, and put it at about Moreover, the 
influence of the polymerization (association) on the liquid 
volume appears to be small, so that we may even attribute 
the value J to substances which are not normal The value 
of v^jva at T^Tg differs widely for different substances. 
If we take so low that the law of Boyle -Gay-Eussac 
may be applied, we can calculate v^jv^ by means of the 

foimula , provided Jc be known. According to 

the observations of Sydney Young this factor has proved 
to be 3*77 for normal substances. In consequence 

^ f;* -A similar formula, but with another value 

of h, may be given for associating substances, provided the 
saturated vapour does not contain any complex molecules. 
But if it does, as is the case with acetic acid, we must 
also know the degree of association. It can, however 
only be found by measuring the volume itself. ’ 

Matthias has remarked that the following relation 


exists between the densities of the saturated vapour and of 
the co-existing liquid : — of the 

. tr) f t rectllmear 

+ Pi; — 1 1 •+■ a j j 5 diameter. 

and that, accordingly, the curve which represents the 
densities at different temperatures possesses a rectilinear 
diameter. According to the law of corresponding states, 
a would be the same for all substances. Many substances, 
indeed, actually appear to have a rectilinear diameter, and 
the value of a appears approximatively to be the same. In 
a Memoire presente a la sociHe royale a Liege, 15tb June 
1899, Matthias gives a list of some twenty substances 
for which a has a value lying between 0*95 and 1*05. It 
had been already observed by Sydney Young that a is 
not perfectly constant even for normal substances. For 
associating substances the diameter is not rectilinear. 
Whether the value of a, near 1 , may serve as a character- 
istic for normal substances is rendered doubtful by the 
fact that for nitrogen a is found equal to 0*6813, and for 
oxygen to 0*8. At T = Tc/ 2 , the formula of Matthias, if 
pyj be neglected with respect to pi, gives the value 2 + cr 
ioTpijp^. 

The heat required to convert a molecular quantity of 
liquid coexisting with vapour into saturated vapour at 
the same temperature is called molecular latent 
heat. It decreases with the rise of the tempera- 
ture, because at a higher temperature the liquid 
has already expanded, and because the vapour into wliich 
it has to be converted is denser. At the critical tempera- 
ture it is equal to zero on account of the identity of the 
liquid and the gaseous states. If we call the naolccular 
weight m and the latent heat per unit of weight r, then, 
according to the law of corresponding states, mr/T is the 
same for all normal substances, provided the temperatures 
are corresponding. According to Trouton the value of 
mrj^ is the same for all substances if we take for T the 
boiling-point. As the boiling-points under the pressure 
of one atmosphere are generally not equal fractions of Tr, 
the two theorems are not identical ; but as the values of 
Pe for many substances do not differ so much as to make 
the ratios of the boiling-points under the pressure of 
one atmosphere differ greatly from the ratios of T^, an 
approximate confirmation of the law of Trouton may bo 
compatible with an approximate confirmation of the conse- 
quence of the law of corresponding states. If we take the 
term boiling-point in a more general sense, and imt T in 
the law of Trouton to represent the boiling-point under an 
arbitrary equal pressure, we may take the pressure equal 
to Pc for a certain substance. For this substance wr/T 
would be equal to zero, and the values of mr/T would no 
longer show a trace of equality. At present direct trust- 
worthy investigations about the value of r for different 
substances are wanting ; hence the question whether as to 
the quantity mr/T the substances are to be divided into 
normal and associating ones cannot be answered, Lt‘t 
us divide the latent heat into heat necessary for internal 
work and heat necessary for external work. Let / 
represent the former of these two quantities, then 
T==r' •\-p{vy,--vi). 

Then the same remark holds good for mr'jT as has been 
made for mr/T. The ratio between r and that part that 
IS necessary for external work is given in the formula, 
r 

By making use of the approximate formula for the 
vapour tension : - Nap. log. | we find 

•' T' ' ■ 
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At T — Tc we find for tliis ratio f\ a value which for 
normal substances is ec^ual to 3/0 '4:343 = 7. At the critical 
temperature the quantities r and - vi are both equal to 
0, but they have a finite ratio. As we may equate 
with = RT at very low temperatures, we 
get, if we take into consideration that R expressed in 
calories is equal to 2/m, the value 2/Tc-14Tc as limit- 
ing value for mr for normal substances. This value 
for 7?^r has, however, merely the character of a rough 
approximation — especially since the factor f is not 
perfectly constant. 

All the phenomena which accompany the condensation 
of gases into liquids may be explained by the supposi- 
Nature of ^ condition of aggregation which we 

a nqaiJ! liquid differs only in quantity, and not in 

quality, from that which we call gas. We 
imagine a gas to consist of separate molecules of a certain 
mass /i, having a certain velocity depending on the tem- 
perature. ' This velocity is distributed according to the 
law of probabilities, and furnishes a quantity of vis viva 
proportional to the temperature. We must attribute 
extension to the molecules, and they will attract one 
another with a force which quickly decreases with the 
distance. Even those suppositions which reduce molecules 
to centra of forces, like that of Maxwell, lead us to the 
result that the molecules behave in mutual collisions as 
if they had extension — an extension which in this case is 
not constant, but determined by the law of repulsion in 
the collision, the law of the distribution, and the value of 
the velocities. In order to explain capillary phenomena 
it was assumed so early as Laplace, that between the 
molecules of the same substance an attraction exists 
which quickly decreases with the distance. That this 
attraction is found in gases too is proved by the fall which 
occurs in the temperature of a gas that is expanded 
without performing external work. We are still perfectly 
in the dark as to the cause of this attraction, and opinion 
differs greatly as to its dependence on the distance. Nor 
is this knowledge necessary in order to find the influence 
of the attraction, for a homogeneous state, on the value 
of the external pressure which is required to keep the 
moving molecules at a certain volume (T being given). 
We may, viz., assume either in the strict sense, or as a 
first approximation, that the influence of the attraction 
is quite equal to a pressure which is proportional to the 
square of the density. Though this molecular pressure is 
small for gases, yet it will be considerable for the great 
densities of liquids, and calculation shows that we may 
estimate it at more than 1000 atmos., possibly increasing 
up to 10,000. We may now make the same supposition 
for a liquid as for a gas, and imagine it to consist of 
molecules, which for non-associating substances are the 
same as those of the rarefied vapour; these, if T is the 
same, have the same mean vis viva as the vapour mole- 
cules, but are more closely massed together. Starting from 
this supposition and all its consequences, the author of this 
article has derived the following formula, which would hold 
both for the liquid state and for the gaseous state : — 

{p+%)(y-h) = -B.T. 

It follows from this deduction that for the rarefied gaseous 
state h would be four times the volume of the mole- 
cules, but that for greater densities the factor 4 would 
decrease. If we represent the volume of the molecules 
by P, the quantity h will be found to have the following 
form : — 

Only two of the successive coefidcients ygj 


been worked out, for the determination requires very 
lengthy calculations, and has not even led to definitive 
results (Boltzmann, Froc. Royal Acad. Amsterdam^ March 
1899). The latter formula supposes the molecules to be 
rigid spheres of invariable size. If the molecules are 
things which are compressible, another formula for h is 
found, which is different according to the number of 
atoms in the molecule {Froc. Royal Acad. Amsterdam^ 
1900—1). If we keep the value of a and h constant, the 
given equation will not completely represent the net of 
isothermals of a substance. Yet even in this form it is 
sufficient as to the principal features. From it we may 
argue to the existence of a critical temperature, to a 
minimum value of the product pv.^ to the law of corre- 
sponding states, &c. Some of the numerical results to 
which it leads, however, have not been confirmed by 
experience. Thus it would follow from the given equation 

that = value of v is taken so great that the 


gaseous laws may be applied, whereas Sydney Young has 
found 1/3-77 for a number of substances instead of the factor 
3/8. Again it follows from the given equation, that if a is 

thought to be independent of the temperature, 


whereas for a number of substances a value is found for 
it which is near 7. If we assume with Clausius that a 

273 

depends on the temperature, and has a value we 


That the accurate knowledge of the equation of state 
is of the highest importance is universally acknowledged, 
because in connexion with the results of thermodynamics 
it will enable us to explain all phenomena relating to 
ponderable matter. This general conviction is shown by 
the numerous efforts made to complete or modify the given 
equation, or to replace it by another, for instance, by 
Clausius, Tait, Amagat, Boltzmann, Jager, Dieterici, Galit- 
zine, Bose Innes, and Beinganum. 

If we hold to the supposition that the molecules in the 
gaseous and the liquid state are the same — which we may 
call the supposition of the identity of the two conditions 
of aggregation — then the heat which is given out by the 
condensation at constant T is due to the potential energy 
lost in consequence of the coming closer of the molecules 
which attract each other, and then it is equal to 

— If a should be a function of the tempera- 
ture, it follows from thermodynamics that it would be 
equal to only in the case of 

liquid and gas, but always when the volume is diminished, 


a quantity of heat is given out equal to ^ or 

(*■ 




If, however, when the volume is diminished at a given 
temperature, and also during the transition from the 
gaseous to the liquid state, combination into larger 
molecule-complexes takes place, the total internal heat 
may be considered as the sum of that which is* caused by 
the combination of the molecules into greater 
molecule-complexes and by their approach 
wards each other. We have the simplest case 
of possible greater complexity when two molecules combine 
to one. From the course of the changes in the density of 
the vapour we assume that this occurs, e.y., with NOg.and 
acetic acid, and the somewhat close agreement of the 
observed density of the vapour with that which is calculated 
from the hypothesis of such an association to double- 
molecules, makes this supposition almost a certainty. In 

S. III. — 24 
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sncii cases tiie molecules in the much denser liquid state 
must therefore he considered as double-molec^es, either 
completely so or in a variable degree depending on the 
temperature. The given equation of state cannot hold 
for such substances. Even though we assume that a and 
b are not modified by the formation of double-molecules, 
yet RT is modified, and since it is proportional to the 
number of the molecules, it is diminished by the combina- 
tion. The laws found for normal substances will, therefore, 
not hold for such associating substances. Accordingly for 
substances for which we have already found an anormal 
density of the vapour, we cannot expect the general laws 
for the liquid state, which have been treated above, to hold 
good without modification, and in many respects such 
substances will therefore not follow the law of correspond- 
ing states. There are, however, also substances of which 
the anormal density of vapour has not been stated, and 
which yet cannot be ranged under this law, e.g., water 
and alcohols. The most natural thing, of course, is to 
ascribe the deviation of these substances, as of the others, 
to the fact that the molecules of the liquid are polymerized. 
In this case we have to account for the following circum- 
stance, that whereas for IIO .2 and acetic acid in the state 
of saturated vapour the degree of association increases if 
the temperature falls, the reverse must take place for 
water and alcohols. Such a difiierence may be accounted 
for by the difference in the quantity of heat released by 
the polymerization to double-molecules or larger molecule- 
complexes. The quantity of heat given out when two 
molecules fall together may be calculated for NOg, and 
acetic acid from the formula of Gibbs for the density of 
vapour, and it proves to be very considerable. With this 
the following fact is closely connected. If in the jgv 
diagram, starting from a point indicating the state of 
saturated vapour, a geometrical locus is drawn of the 
points which have the same degree of association,, this 
curve, which passes towards isothermals of higher T if the 
volume diminishes, requires for the same change in T a 
greater diminution of volume than is indicated by the 
border-curve. For water and alcohols this geometrical 
locus will be found on the other side of the border-curve, 
and the polymerization heat wiU be small, i.e., smaller 
than the latent heat. For substances with a small poly- 
merization heat the degree of association will continually 
decrease if we move along the border-curve on the side of 
the saturated vapour in the direction towards lower T. 
With this, it is perfectly compatible that for such 
substances the saturated vapour, t.g,^ under the pressure 
of one atmosphere, should show an almost normal density. 
Saturated vapour of 'water at 100 “ has a density which 
seems nearly 4 per cent, greater than the theoretical one, 
an amount which is greater than can be ascribed to the 
deviation from the gas -laws. For the relation between 
'y, T, and x, if represents the fraction of the number of 
double-molecules, the following formula has been found 
(MoUculartheorie Zdtsckrift Fh, Gh., 1890, Leipzig) : 


from which 


log 


xiv-l) _ «)Ei-E2 
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C, 


T fdv\ __ .Ei-E. 

which may elucidate what precedes. 

By far the majority of substances have a value of 
above the ordinary temperature, and dindnntion of volume 
Conaensa. (increase of pressure) is sufficient to condense 
tion of such gaseous substances into liquids. If Tc is 
substances but little above the ordinary temperature, a 
wm low great increase of pressure is in general required 
to effect condensation. Substances for which 
Tc is much higher than the ordinary temperature Tq, e.g. 


Tc>V 3 Toj occur as liquids, even without increase of 
pressure j that is, at the pressure of one atmosphere. The 
value is to be considered as only a mean value, because 
of the inequality of pc- The substances for which TT is 
smaller than the ordinary temperature are but few in 
number. Taking the temperature of melting ice as a 
limit, these gases are in successive order : NO, 

CO, N 9 , and Hg (the recently-discovered gases are left out 
of account). If these gases are compressed at 0“ centigrade 
they do not show a trace of liquefaction, and therefore 
they were long known under the name of permanent 
gases.” The discovery, however, of the critical temperature 
carried the conviction that these substances would not be 
‘‘permanent gases” if they were compressed at much 
lower T. Hence the problem arose how “low teinjmra- 
tures ” were to be brought about. Considered from a 
general point of view the means to attain this end may be 
described as follows : we must make use of the above- 
mentioned circumstance that heat disappears when a 
substance expands, either with or without pci-forming 
external work. According as this heat is derived from 
the substance itself which is to be condensed, or from the 
substance which is used as a means of cooling, ‘wc may 
divide the methods for condensing the so-called permanent 
gases into two principal groups. 

In order to use a liquid as a cooling liatJi it must 
be placed in a vacuum, and it must be possible to keep 
the pressure of the vapour in that space at a 
small value. According to the boilmg-law, tlie of ^ 

temperature of the liquid must descend to that cooling. 
at which the maximum tension of the vapour 
is equal to the pressure which reigns on the surface of tlic 
liquid. If the vapour, either by means of absorption or 
by an air-pump, is exhausted from the space, the tennpora- 
ture of the liquid and that of the space itself depend 
upon the value of the pressure which finally prevails in 
the space. From a practical point of view the value of 
Tg may be regarded as the limit to which the temperatnro 
falls. It is true that if the air is exhausted to the irtinost 
possible extent, the temperature may fall still lovHjr, 
but when the substance has become solid, a furtlujr 
diminution of the pressure in the space is of little 
advantage. At any rate, as a solid body ovaporatt's 
only on the surface, and solid gases are bad conductors of 
heat, further cooling will only take place very slowly, and 
will scarcely neutralize the influx of heat. If the pressure 
Pg is very small, it is perhaps practically impossible to 
reach Tg; if so, Tg in the following lines will re])reHent 
the temperature practically attainable. There is thus for 
every gas a limit below which it is not to be cooled 
further, at least not in this way. If, however, wc can 
find another gas for which the critical temperature is 
sufificiently above Tg of the first chosen gas, and if it is 
converted into a liquid by cooling with the first gas, an^l 
then treated in the same way as the first gas, it may in 
its turn be cooled down to (T 3 ) 2 . Going on in this way, 
continually lower temperatures may be attained, and it 
would be possible to condense all gases, provided the 
difference of the successive critical temperatures of two 
gases fulfils certain conditions. If the ratio of the abso- 
lute critical temperatures for two gases, which succeed one 
another in the series, should be sensibly greater than 2 , 
the value of Tg for the first gas is not, or not sufficiently, 
below the of the second gas. This is the case when 
one of the gases is nitrogen, on which hydrogen would 
foUow as second gas. Generally, however, we shall take 
atmospheric air instead of nitrogen. Though this mixture 
of Ng and Og will show other critical phenomena than a 
simple substance, yet we shall continue to speak of a 
for air, which is given at — 140° C., and for which, there* 
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fore, Tc amounts to 133“ absolute. The lowest T which may 
be expected for air in a highly rarefied space may be evalu- 
ated at 60° absolute — a value which is higher than the Tc 
for hydrogen. Without new contrivances it would, accord- 
ingly, not be possible to reach the critical temperature of 
Ho- The method by which we try to obtain successively 
lower temperatures by making use of successive gases is 
called the '‘cascade method.'’ It is not self-evident that 
by sufficiently diminishing the pressure on a liquid, it may 
be cooled to such a degree that the temperature will be 
lowered to Tn, if the initial temperature was equal to T^ 
or but little below it, and we can even predict with 
certainty that this will not be the case for all substances. 
It is possible, too, that long before the triple point is 
reached the whole liquid will have evaporated. The most 
favourable conditions will, of course, be attained when the 
influx of heat is reduced to a minimum. As a limiting 
case we imagine the process to be adiabatic, hfow- the 
question has become, Will an isentropic line, which starts 
from a point of the border-curve on the side of the liquid 
not far from the critical point, remain throughout its 
descending course in the heterogeneous region, or will it 
leave the region on the side of the vapour ? As early as 
1878 the author of this article {Yerslagen Kon. ATcacl. 
Amsterdam) pointed out that the former may be expected 
to be the case only for substances for which is large, 
and the latter for those for which it is small 3 in other 
words, the former will take place for substances the 
molecules of which contain few atoms, and the latter for 
substances the molecules of which contain many atoms. 
Ether is an example of the latter class, and if we say that 
the quantity h (specific heat of the saturated vapour) for 
ether is found to be positive, we state the same thing in 
other words. It is not necessary to prove this theorem 
further here, as the molecules of the gases under considera- 
tion contain only two atoms and the total evaporation of 
the liquid is not to be feared. 

In the practical application of this cascade-method some 
variation is found in the gases chosen for the successive 
stages. Thus chloric methyl, ethylene, and oxygen are 
used in the cryogenic laboratory of Leyden, while Professor 
Dewar has used air as the last term. Carbonic acid is not 
to be recommended on account of the comparatively high 
value of Tn. In order to prevent loss of gas a system of 
“circulation” is employed. This method of obtaining 
low temperatures is decidedly laborious, and requires very 
intricate apparatus, but it has the great advantage that 
very constant low temperatures may be obtained, and can 
be regulated arbitrarily within pretty wide limits. 

In order to lower the temperature of a substance down 
to Tg, it is not always necessary to convert it first into the 
liquid state by means of another substance, as 
Coolias^by assumed in the last method for obtaining 
low temperatures. Its own expansion is sum- 
cient, provided the initial condition be properly chosen, 
and provided we take care, even more than in the former 
method, that there is no influx of heat. Those conditions 
being fulfilled, we may, simply by adiabatic expansion, 
not only lower the temperature of some substances down 
to Tg, but also convert them into the liquid state. This is 
especially the case with substances the molecules of which 
contain few atoms. 

Let us itnagine the whole net of isothermals for 
homogeneous phases drawn in a pv diagram, and in it 
the border -curve. Within this border- curve, as in the 
heterogeneous region, the theoretical part of every 
isothermal must be replaced by a straight line. The 
isothermals may therefore be divided into two groups, 
viz., those which keep outside the heterogeneous region, 
and those which cross this region. Hence an isothermal, 
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belonging to the latter group, enters the heterogeneous 
region on the liquid side, and leaves it at the same level 
on the vapour side. Let us imagine in the same way all 
the isentropic curves drawn for homogeneous states. Their 
form resembles that of isothermals m so far as they show 
a maximum and a minimum, if the entropy -constant is 
below a certain value, while if it is above this value, both 
the maximum and the minimum disappear, the isentropic 

line in a certain point having at the same time^^ and ^ = 0 

for this particular value of the constant. This point, 
which we might call the critical point of the isentropic 
lines, lies in the heterogeneous region, and therefore cannot 
be realized, since as soon as an isentropic curve enters this 
region its theoretical part will be replaced by an empiric 
part. If an isentropic curve crosses the heterogeneous 
region, the point where it enters this region must, just 
as for the isothermals, be connected with the point where 
it leaves the region by another curve. When Cp/c^, = Jc (the 
limiting value of Cp/cy for infinite rarefaction is meant) 
approaches unity, the isentropic curves approach the 
isothermals and vice versd. In the same way the critical 
point of the isentropic curves comes nearer to that of the 
isothermals. And if h is not much greater than I, e.g,, 
yibcl'OS, the following property of the isothermals is also 
preserved, viz., that an isentropic curve, which enters the 
heterogeneous region on the side of the liquid, leaves it 
again on the side of the vapour, not of course at the same 
level, but at a lower point. If, however, h is greater, and 
particularly if it is so great as it is with molecules of one or 
two atoms, an isentropic curve, which enters on the side of 
the liquid, however far prolonged, always remains within 
the heterogeneous region. But in this case all isentropic 
curves, if sufficiently prolonged, will enter the heterogeneous 
region. Every isentropic curve has one point of intersec- 
tion with the border-curve, but only a small group intersect 
the border-curve in three points, two of which are to be 
found not far from the top of the border-curve and on 
the side of the vapour. Whether the sign of h (specific 
heat of the saturated vapour) is negative or positive, is 
closely connected with the preceding facts. For substances 
having h great, h will be negative if T is low, positive if 
T rises, while it will change its sign again before Tc is 
reached. The values of T, at which change of sign takes 
place, depend on Jc. The law of corresponding states holds 
good for this value of T for all substances which have the 
same value of Jc. 

Now the gases which were considered as permanent are 
exactly those for which Jc has a high value. From this 
it would follow that every adiabatic expansion, provided 
it be sufficiently continued, will bring such substances into 
the heterogeneous region, ^.e., they can be condensed by 
adiabatic expansion. But since the final pressure must 
not fall below a certain limit, determined by experimental 
convenience, and since the quantity which passes into the 
liquid state must remain a fraction as large as possible, 
and since the expansion never can take place in such a 
manner that no heat is given out by the walls or the 
surroundings, it is best to choose the initial condition 
in such a way that the isentropic curve of this point 
cuts the border-curve in a point on the side of the liquid, 
lying as low as possible. The border-curve being rather 
broad at the top, there are many isentropic curves which 
penetrate the heterogeneous region under a pressure which 
differs but little from^c* Availing himself of this property, 
Olszewski has determined for hydrogen at 20 atmospheres. 
Isentropic curves, which lie on the right and on the left of 
this group, will show a point of condensation at a lower 
pressure. Olszewski has investigated this for those lying 
on the right, but not for those on the left. 
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From tlie equation of state the equa- 
tion of the isentropic curve follows as = 

and xroni this we may deduce T(^' — hy^~^ = C'. This latter 
relation shows in how high a degree the cooling depends 
on the amount by which h surpasses unity, the change in 
c — h being the same. 

lYhat has been said concerning the relative position of 
the border-curve and the isentropic curve may be easily 
tested for points of the border -curve which represent 
rarefied gaseous states, in the following way. Following 

T 

the border-curve we found before / ^ value of 

Following the isentropic curve the value of - 
^ k k T 

is equal to If the isentropic curve rises 

more steeply than the border-curve. ' If we take/— 7 and 
choose the value of Tc/fi for T — a temperature at which 
the saturated vapour may be considered to follow the gas- 
laws— then klk - 1 = 14, or 7 j = 1*07 would he the limiting 
value for the two cases. At any rate F— 1*41 is great 
enough to fulfil the condition, even for other values of T. 
Pictet has availed himself of this adiabatic expansion for 
condensing many permanent gases, and it must also be 
used when, in the cascade method, Tg of one of the gases 
lies above Tc of the next. 

A third method of condensing the permanent gases is 
applied in Linde’s apparatus for liquefying air. Under 
a high pressure a current of gas is conducted 
apparatus, ^^^^ugh a narrow spiral, returning through 
another spiral which surrounds the first. Be- 
tween the end of the first spiral and the beginning of the 
second the current of gas is reduced to a much lower 
pressure by passing through a tap with a fine orifice. 
On account of the expansion resulting from this sudden 
decrease of pressure, the temperature of the gas, and 
consequently of the two spirals, falls sensibly. If this 
process is repeated with another current of gas, this current, 
having been cooled in the inner spiral, will be cooled still 
fuilher, and the temperature of the two spirals will become 
stiH lower. If the pressures p^ and remain constant the 
cooling will increase with the lowering of the temperature. 
In Linde s apparatus this cycle is repeated over and over 
again, and after some time (about two or three hours) it 
becomes possible to draw off liquid air. 

The cooling which is the consequence of such a decrease 
of pressure was experimentally determined in 1854 by 
Lord Kelvin (then Professor W. Thomson) and Joule, who 
represent the result of their experiments in the formula 

In their experiments p^ was always 1 atmosphere, and the 
amount of was not large. It would, therefore, he 
certainly mong, even though for a small difference in 
pressure the empiric formula might be approximately 
correct without closer investigation to make use of it for 
the differences of pressure used in Linde’s apparatus, where 
p-j^ -.00 and |?2 — 18 atmospheres. For the existence of a 
most favourable value of is in contradiction with the 
lormula, since it would follow from it that T. - T would 
always increase with the increase of p,. Kor would it be 
right to regard as the cause for the existence of this most 
favourable value ot tbe fact that the heat produced in 
the compression of the expanded gas, and therefore pJp„ 
must be kept as small as possible, for the simple reason th^ 
Prodiiced in qmte another part of the apparatus, 
and might be neutralized m different ways, ^ 

Closer examination of the process shows that if « is 
given, a most favourable value of must exist for the 


cooling itself. If is taken still higher, the cooling 
decreases again, and we might take a value for p^ for 
which the cooling would be zero, or even negative. 

If we call the energy per unit of weiglit e and the specific 
volume the following equation holds : — 

or ei+p^Vj = e 2 +P 2 ^ 2 ‘ 

According to the symbols chosen by Gibbs, Xi = X 2 - 
As X is determined by Ti and and Xs 5y T 2 and p 2 ) obtain, 
if we take Ti and _^2 being constant, 


CiJMk). 


dT„. 

'tV* 

If Tj is to have a minimum value, we have 




From this follows 


As 


= 0 . 
sv, 

^ — ^ is positive, we shall have to take for the inaxiniuxu 

cooling snch a pressure that the product pv decreases with v, viz , 
a pressure larger than that at which pv has the minhnuni value. 
By means of the equation of state mentioned already, w'O find for 
the value of the specific volume that gives the greatest cooling, 
the formula 

_ 2a 

and for the value of the pressure 

p,=27,e[l-y|g[3\/±J;-l]. 

^ If we take the value 2Tc for T^, as we may ap]>roximatoly for 
air when ive begin to work with the apparatus, wo find forpi about 
Bpcj or more than 300 atmospheres. If we take Ti=To, as wo may 
at the end of the process, we find pi=2.5p(., or 100 atmospheres. 
The constant pressure which has been found the most favourable 
in Linde’s apparatus is a mean of the two calculated preHsures. 
In a theoretically perfect apparatus we ought, therefore, to bo abhi 
to regulate pi according to the temperature in the inner spiral. 

The critical temperatures and pressures of the permanent 
gases are given in the following table, the former being 
expressed on the absolute scale and the latter in atmo- 


spheres : — 




CH 4 

Tc 

Tc 


191*2° 

55 

CO 

NO 

179*5° 

71*2 

Ka 


155° 

60 

Air 

Argon 

152° 

50*6 

Ha 


Tc 

133 TF 
127“ 
133“ 
40° 


Tc 

35 

35 

39 

20 


Accordmg to Professor Dewar the critical temperature of Ho is 
about 32° absolute, and the critical pressure about 15 atmospheres 
{Proc. Poy. Inst. Great Britain, 7th June 1899). (See also Liquid 

(J. D. V. D. W.) 

Conduction of HG3,t. — The mathematical 

theory of conduction of heat was developed early in the 
19th century by Fourier and other workers, and was 
brought to so high a pitch of excellence that little ha.s 
remained for later writers to add to this department of the 
subject. In fact, for a considerable period, the term 
“theory of heat” was practically synonymous with the 
mathematical treatment of conduction. A summary of 
Fourier’s analysis wiU be found in Hsat {E-My. BritUcl. 
sL), and the theory need not be considered in detail here 
except in so far as it is required for the definition 
and explanation of fundamental terms. The main object 
of the present article is to describe more recent work 
and to discuss experimental difficulties and methods of 
measurement. 

1 . Mechanism of CoJwfitcfo'ora.— Conduction of heat im- 
phes transnussion by contact from one body to another or 
between contiguous particles of the same body, but does 

^ to another. This is 

termed Gonveotron (see Radiation), and is most im- 
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portant in the case of liquids and gases owing to their 
mobility. Conduction, however, is generally understood 
to include diffusion of heat in fluids due to the agitation 
of the _ ultimate molecules, which is really molecular 
convection. It also includes diffusion of heat by internal 
radiation, which must occur in transparent substances. 
In measuring conduction of heat in fluids, it is possible to 
some extent to eliminate the effects of molar convection or 
mixing, but it would not be possible to distinguish between 
diffusion, or internal radiation, and conduction. Some 
^vriters have supposed that the ultimate atoms are con- 
ductors, and that heat is transferred through them when 
they are in contact. This, however, is merely transferring 
the properties of matter in bulk to its molecules. It is 
much more probable that heat is really the kinetic energy 
of motion of the molecules, and is passed on from one to 
another by collisions. Further, if we adopt Weber’s 
hypothesis of electric atoms, capable of diffusing through 
metallic bodies and conductors of electricity, but capable 
of vibration only in non-conductors, it is possible that the 
ultimate mechanism of conduction may be reduced in all 
cases to that of diffusion in metallic bodies or internal 
radiation in dielectrics. The high conductivity of metals 
is then explained by the small mass and high velocity of 
diffusion of these electric atoms. Assuming the kinetic 
energy of an electric atom at any temperature to be equal 
to that of a gaseous molecule, its velocity, on Professor J. 
J. Thomson’s estimate of the mass, must be upwards of 
forty times that of the hydrogen molecule. 

2. Zaio of Conduction , — The experimental Law of Con- 
duction, which forms the basis of the mathematical theory, 
was established in a qualitative manner by Fourier and 
the early experimentalists. Although it is seldom explicitly 
stated as an experimental law, it should really be re- 
garded in this light, and may be briefly worded as follows : 
— The rate of transmission of heat by conduction is pro- 
portional to the temperature gradient^ 

The “ rate of transmission of heat ” is here understood 
to mean the quantity of heat transferred in unit time 
through unit area of cross-section of the substance, the 
unit area being taken perpendicular to the lines of flow. 
It is clear that the quantity transferred in any case must 
be jointly proportional to the area and the time. The 
“ gradient of temperature ” is the fall of temperature in 
degrees per unit length along the lines of flow. The 
Thermal Conductivity of the substance is the constant 
ratio of the rate of transmission to the temperature 
gradient. To take the simple case of the “ wall ” or flat 
plate considered by Fourier for the definition of Thermal 
Conductivity, suppose that a quantity of heat Q passes in 
the time 5^ through an area A of a plate of conductivity h and 
thickness the sides of which are constantly maintained 
at temperatures & and The rate of transmission of 
heat is QjAT, and the temperature gradient, supposed 
uniform, is {O' ~ 6")! so that the law of conduction leads 
at once to the equation — 

QIAT^ Tc{e' - 0")lx = MOIdx. (1) 

This relation applies accurately to the case of the steady 
flow of heat in parallel straight lines through a homo- 
geneous and isotropic solid, the isothermal surfaces, or 
surfaces of equal temperature, being planes perpendicular 
to the lines of flow. If the flow is steady, and the 
temperature of each point of the body invariable, the rate 
of transmission must be everywhere the same. If the 
gradient is not uniform, its value may be denoted by 
dOjdx. In the steady state, the product MOjdx must be 
constant, or the gradient must vary inversely as the 
conductivity, if the latter is a function of 0 or x. One of 
the simplest illustrations of the rectilinear flow of heat is 
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the steady outflow through the upper strata of the 
earth’s crust, which may be considered practically plane in 
this connexion. This outflow of heat necessitates a rise of 
temperature with increase of depth. The corresponding 
gradient is of the order of 1° G. in 100 feet, but varies 
inversely with the conductivity of the strata at different 
dejiths. 

3. Variable State. — A different type of problem is 
presented in those cases in which the temperature at each 
point varies with the time, as is the case near the surface 
of the soil with variations in the external conditions 
between day and night or summer and winter. The flow 
of heat may still be linear if the horizontal layers of the 
soil are of uniform composition, but the quantity flowing 
through each layer is no longer the same. Part of the 
heat is used up in changing the temperature of the 
successive layers. In this case it is generally more 
convenient to consider as unit of heat the thermal 
capacity c of unit volume, or that quantity which would 
produce a rise of one degree of temperature in unit volume 
of the soil or substance considered. If Q is expressed in 
terms of this unit in equation, (1) it is necesssary to divide 
by c, or to replace Tc on the right hand side by the ratio hje. 
This ratio determines the rate of diffusion of temperature, 
and is called the Thermometric Conductivity or, more 
shortly, the JDiffusivity. The velocity of propagation of 
temperature waves will be the same under similar 
conditions in two substances which possess the same 
diffusivity, although they may differ in conductivity. 

4. Emissivity. — Fourier defined another constant ex- 
pressing the rate of loss of heat at a bounding surface per 
degree of difference of temperature between the surface of 
the body and its surroundings. This he called the 
External Conductivity.^ but the term Emissivity is more 
convenient. Taking hfewton’s law of cooling, that the 
rate of loss of heat is simply proportional to the excess 
of temperature, the emissivity would be independent of 
the temperature. This is generally assumed to be the 
case in mathematical problems, but the assumption is 
admissible only in rough work, or if the temperature 
difference is small. The emissivity really depends on 
every variety of condition, such as the size, shape, and 
position of the surface, as well as on its nature ; it varies 
with the rate of cooling, as well as with the temperature 
excess, and it is generally so difficult to calculate, or to 
treat in any simple manner, that it forms the greatest 
source of uncertainty in all experimental investigations in 
which it occurs. 

5. Experimental Methods. — Measurements of con- 
ductivity present peculiar difficulties on account of the 
variety of quantities to be observed, the slowness of the 
process of conduction, the impossibility of isolating a 
quantity of heat, and the difficulty of exactly realizing the 
theoretical conditions of the problem. The most important 
methods may be classified roughly under three heads — (1) 
Steady Flow, (2) Variable Flow, (3) Electrical. The 
methods of the first class may be further subdivided 
according to the form of apparatus employed. The 
following are some of the special cases which have been 
utilized experimentally : — 

6. The Wall or Plate Method. — This method endeavours to 
realize the conditions of equation, (1) namely, uniform rectilinear- 
flow. Theoretically this requires an infinite plate, or a perfect 
heat insulator, so that the lateral flow can he prevented or rendered 
negligible. This condition can generally he satisfied with 
sufficient approximation with plates of reasonable dimensions. 
To find the conductivity, it is necessary to measure all the 
quantities which occur in equation (1) to a similar order of 
accuracy. The area A from which the heat is collected need not 
be the whole surface of the plate, ^but a measured central area 
where the flow is most nearly uniform* This variety is known as 
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tiie Guard -Ring ’’ methorlj but it is generally rather difficult to 
dL-termiiie the eiiective area of tlie ring. There is little difficulty 
in measaniig the time of liow, prorided that it is not too short. 
The nieasiireiiient oi the temperature gradient in the plate 
generally presents the greatest difficulties. If the plate is thin, it 
IS necessary to measure the thickness with great care, and it is 
necessary to assume that tiie temperatures of the surfaces are the 
same as those of the media with which they are in contact, since 
there IS no room to mseit thermometers in the plate itself. This 
assumption does not present serious errors in the case of bad 
conductors, such as glass or wood, but has given rise to large 
mistakes in the case of metals. The conductivities of thin slices 
of crystals have been measured by Lees by pressing them between 
plane amalgamated surfaces of metal. This gives very good 
contact, and the conductivity of the metal being more than 100 
times that of the crystal, the temperature of the surface is 
determinate. 

In apxdying the jdate method to the determination of the 
-'■‘ond’i'-'Uvi’-y of iron, Hall has recently succeeded in overcoming 
:■ > i:.;y by coating the plate thickly with copper on both 

sides, and deducing the difference of temperature between the 
two surfaces of junction of the iron and the copper from the 
thermo-electric force observed by means of a number of fine copper 
wires attached to the copper coatings at different points of 
the disc. The advantage of the thermo -junction for this purpose 
is that the distance between the surfaces of which the temperatui-e- 
difference is measured, is very exactly defined. The disadvantage 
is that the thermo-electric force is very small, about ten-millionths 
of a volt per degree, so that a small accidental disturbance may 
produce a serious error with a difference of temjierature of only 1“ 
Ijetween the junctions. The chief uncertainty hi applying this 
method appears to have arisen from variations of temperature at 
different parts of the surface, due to inequalities in the heating or 
cooling effect of the stream of water flowing over the surfaces. 
Uniioriniiy of temperature could only be secured by using a high 
velocity of flow, or violent stirring. Neither of these methods 
could he applied in this experiment. The temperatures indicated 
by the different pairs of wires differed by as much as 10 per cent., 
but the mean of the whole would probably give a fair average. 
The heat transmitted was measured by observing the flow of 
w’ater (about 20 gm./sec.), and the rise of temperature (about 
0*5“ 0. ) in one of the streams. The results appear to be entitled to 
considerable weight on account of the directness of the method, 
and the full consideration of possible errors. They were as 
follows : — 

Cast-iron, ^*=0’1490 C.G-.S. at 30® C., temp. coef. - 0*00075. 

Pure iron, X: = 0*1 5 30 at SO® C., temp. coef. -0*0003. 

The discs were 10 cms. in diam., and nearly 2 cms. thick, plated 
with copper to a thickness of 2 mm. The cast-iron contained about 
3*5 per cent, of carbon, 1*4 per cent, of silicon, and 0*5 per 
cent, of manganese. 

7. Tube Method.— If the inside of a glass tube is exposed to 
steam, and the outside to a rapid current of water, or vice versd, 
the temperatures of the surfaces of the glass may he taken to be 
very approximately equal to those of the water and steam, which 
may be easily observed. If the thickness of the glass is small 
compared with the diameter of the tube, say one-tenth, equation 
(1) may be applied with sufficient approximation, the area A being 
taken as the mean between the internal and external surfaces. It 
is necessary that the thickness x should be approximately uniform. 
Its mean value may be determined most satisfactorily from the 
weight and the density. The heat Q transmitted in a given time 
T may be deduced from an observation of the rise of temperature 
of the water, and the amount which passes in the interval. This 
is one of the simplest of all methods in practice, hut it involves 
the measurement of several different quantities, some of which are 
difficult to observe accurately. The employment of the tube form 
evades one of the chief difficulties of the plate method, namely the 
^certainty of the flow at the boundary of the area considered 
Unfoi^nately the method cannot he applied to good conductors’ 
like the metals, because the difference of temperature between the 
surfaces may be five or ten times less than that between the water 
stirred^^^ ^ contact with them, even if the water is energetically 

8. Cylinder Method.— X variation of the tube method which 
can be applied to metals and good conductors, depends on the 
employment of a thick cylinder with a small axial hole in place of 
a thm tube. The actual temperature of the metal itself can then 
be observed by inserting thermometers or thermo-couples at 
measured distances from the centre. This method has been 
applied by Callendar and Nicolson {Bnt. Jssoc. Beport 1897) to 
cylinders of cast-iron and mild steel, 5 inches in diam and 2 feet 
long with one-inch axial holes. The surface of the central hole 
was heated^ by steam under pressure, and the total flow of heat 
^ determined by observing the amount of steam condensed in a 
given tnne. The outside of the cylinder was cooled by water 


circulating in a spiral screw thread in a very narrow space with 
high velocity under a pressure of 120 lb per square inch. A very 
uniform surlace temperature was thus obtained. The lines of flow 
in this method are radial. The isothermal surfaces are coaxial 
cylinders. The areas of successive surfaces vary as their radii, 
hence the rate of transmission varies inversely as the radius 

r, and is Qj^irrlT, if I is the length of the cylinder, and Q the 
total heat, calculated from the condensation of steam observed in 
a time T. The outward gradient is ddjdr, and -.e 

central hole is heated. We have therei’ore the ■ ; - ‘ 

-Mdldr = Ql27rrlT. (2) 

If Ic is constant the solution is evidently, d — ciloy where a~ 
- Ql2 irklTf and b and k are determined from the known values of 
the temperatures observed at any two distances from the axis. 
This gives an average value of the conductivity over the range, 
but it is better to observe the temperatures at three distances, and 
to assume k to be a linear function of the temperature, in which 
case the solution of the equation is still very simxile, namely — 

d-\-e6"l2=a log r -\rh, (3) 

where e is the temperature- coefficient of the conductivity. The 
chief difficulty in this method la}^ in determining the elfectiM; 
distances of the bulbs of the thermometers from the axis of the 
cylinder, and in ensuring uniformity of flow of heat along diflercut 
radii. For these reasons the temperature-coefficient of the condiKJ- 
tivity could not be determined satisfactorily on this jiarticular 
form of apparatus, bnt the mean results were probably trustworthy 
to 1 or 2 jier cent. They refer to a temperature of about 60“ C., 
and were — 

Cast-iron, 0*109; mild steel, 0*119, O.G.S. 

These are much smaller than Hall’s results. The cast-iron con- 
tained nearly 3 per cent, each of silicon and grai»liitc, and 1 per 
cent, each of phosphorus and manganese. The steel contained 
less than 1 per cent, of foreign materials. The low value for (li(‘ 
cast-iron was confirmed by two entirely different metliods giv(',u 
below. 

9. Forbeds Bar Method. — Observation of the steady dislrilmiion 
of temperature along a bar heated at one end was very early 
employed by Fourier, Despretz, and others for the comparison 
of conductivities. It is the most convenient method in the case 
of good conductors on account of the great facilities which it per- 
mits for the measurement of the temperature gradient at different 
points, but it has the disadvantage that the results depend almost 
entirely on a knowledge of the external heat loss or emissivity, 
or, in comparative experiments, on the assumiffiou that it is tiie 
same in different cases. The method of Forbes (in which the 
conductivity is deduced from the steady distribution of temper- 
ature on the assumption that the rate of loss of heat at each point 
of the bar is the same as that observed in an auxiliary oxi)crini(‘nt 
in which a short bar of the same kind is set to cool iintlor con- 
ditions which are supposed to be identical), is too well known in 
reqirire detailed description, but a consideration of its weak tioinlH 
is very instructive, and the results have been most remarkably 
misunderstood and misquoted. The method gives directly, not 

but ifc/c. Tait repeated Forbes’s experiments, using one ofthcs 
same iron bars, and endeavoured to correct his results for the 
variation of the specific heat c. Mitchell, under Tail’s direction 
repeated the experiments with the same bar nickel-plated, correct- 
ing the thermometers for stem-exposure, and also varyim''' tho 
^nditions by cooling one end, so as to obtaia a steeper LTaSiont. 

Mitchell, on the same bar. 
and Mitchell s two results hy different methods, are nnnted bv 
Landoldt and Bdrnstein as if they lefL-rrcd to dill, rein, metals, 
ihis IS not very surprising, if the values in the foliouimr tahlu 
are compared 


Table I. Thermal Conductivity of Forbes's Iron Bar D 
(1*25 Inches Sguare). C.G.S. Units. 

Uncorrected for Variation of c. Corrected for Variation of 


Mitchell : 1 w , 

Cooled. Forbes. 

Tait. 

Mitchell ; 
Cooled. 

'197 

■178 *213 

•238 

■203 

*184 

•178 

•190 T68 

•212 

*190 

*197 

■160 

‘181 -152 

T96 

T78 

*210 


variation of cis uncertain. The values credited to Forbes are 
those given hy Everett on Balfour Stewart’s auaoritv. “ Tait 
^ves different figures. The values given in the column heoflod 

cooled. The discrepancies are chiefly due to the error of the 
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fundamental assumption that the rate of cooling is the same at 
the same temperature under the very different conditions existing 
in the two parts ot the experiment. They are also partly caused 
by the large uncertainties of the correct ions, especially those of 
the mercury thermometers under the peculiar conditions of the 
experiment. The results of Forbes are interesting historically 
as having been the first a^iproximately correct determinations 
of conductivity in absolute value. The same method was apphed 
by R. W. Stewart {Phil. Trans., 1892), with the substitution 
of thermo-couples (following Wiedemann) for mercury thermo- 
meters. This avoids the very uncertain correction for stem- 
exposure, but it is doubtful how far an insulated couple, inserted 
in a hole in the bar, may be trusted to attain the true tem- 
perature. The other uncertainties of the method remain. B. 
W. Stewart found for pure iron, ^=T75 (1 - *0015 t) C.G.S. 
Hall using a similar method found for cast-iron at 50“ C. the 
value T05, but considers the method very uncertain as ordinarily 
practised. 

10. Galoriwietric Bar Method. — To avoid the uncertainties of 
surface loss of heat, it is necessary to reduce it to the rank of 
a small correction by employing a large bar and protecting it 
from loss of heat. The heat transmitted should be measured 
calorimetrically, and not in terms of the uncertain emissivity. 
The apparatus shown in Fig. 1 was constructed by Callendar and 



Hicolson with this object. The bar was a special sample of cast- 
iron, the conductivity of which was required for some experiments 
on the condensation of steam {Proc. Inst. O.E., 1898). It had 
a diameter of 4 inches, and a length of 4 feet between the heater 
and the calorimeter. The emissivity was reduced to one quarter 
by lagging the bar like a steam-pipe to a thickness of 1 inch. 
The heating vessel could be maintained at a steady temperature 
by high-pressure steam. The other end was maintained at a 
temperature near that of the air by a steady stream of water 
llowing through a well-lagged vessel surrounding the bar. The 
heat transmitted was measured by observing the difference of 
temperature between the inflow and the outflow, and the weight 
of water which passed in a given time. The gradient near the 
entrance to the calorimeter was deduced from observations with 
five thermometers at suitable intervals along the bar. The results 
obtained by this method at a temperature of 40° 0., varied from 
T16 to T18 C.G.S. from observations on different days, and were 
probably more accurate than those obtained by the cylinder method. 
The same apparatus was employed in another series of experiments 
by Angstrom's method described below. 

11. Guard-Ring Method. — This may be regarded as a variety 
of the plate method, but is more particularly applicable to good 
conductors, which require the use of a thick plate, so that the 
temperature of the metal may be observed at different points 
inside it. Berget {Jou/rn. Phys. vii. p. 503, 1888) has applied 
this method directly to mercury, and has determined the con- 
ductivity of some other metals by comparison with mercury. In 
the case of mercury he employed a column in a glass tube 13 
mm. in diam. surrounded by a guard cylinder of the same height, 
but 6 to 12 cm. in diam. The mean section of the inner column 
was carefully determined by weighing, and found to be 1*403 
sq. cm. The top of the mercury was heated by steam, the lower 
end rested on an iron plate cooled by ice. The temperature at 
different heights was measured by iron wires forming thermo- 
junctions with the mercury in the inner tube. The heat-flow 
through the central column amounted to about 7*5 calories in 
54 seconds, and was measured by continuing the tube through 
the iron plate into the bulb of a Bunsen ice calorimeter, and 
observing with a chronometer to a fifth of a second the time taken 
by the mercury to contract through a given number of divisions. 
The calorimeter tube was calibrated by a thread of mercury weighing 
19 milligrams, which occupied eighty-five divisions. The contrac- 
tion corresponding to the melting of 1 gramme of ice was assumed 
to be *0906 c.c., and was taken as being equivalent to 79 calories (1 
calorie = 15*59 mgrm. Hg.). The chief uncertainty of this method 
is the area from which the heat is collected, which probably 
exceeds that of the central column, owing to the disturbance of 


the linear flow by the projecting bulb of the calorimeter. This 
may partly account lor the discrepancy m the following results ; — 

Mercury, ^=0*02015 C.G.S. Berget. 

,, = 0 ‘01479 ,, "Weber. 

,, it = 0 ‘0177 ,, Angstrum. 

12. Variable - Flow Methods . — In these methods the 
flow of heat is deduced from observations of the rate 
of change of temperature with time in a liody exposed 
to known external or boundary conditions. No calori- 
metric observations are required, but the results are 
obtained in terms of the thermal capacity of unit volume 
c, and the measurements give the diffusivity 7r/c, instead 
of the calorimetric conductivity h. Since both h and c 
are generally variable with the temperatiue, and the mode 
of variation of either is often unknown, the results of 
these methods are generally less certain with regard to 
the actual flow of heat. As in the case of steady-flow 
methods, by far the simplest example to consider is that 
of the linear flow of heat in an infinite solid, which is 
most nearly reahzed in nature in the propagation of 
temperature waves in the surface of the soil. One of 
the best methods of studying the flow of heat in this 
case is to draw a series of curves showing the variations 
of temperature with depth in the soil for a series of 
consecutive days. The curves given in Fig. 2 were ob- 
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tained from the readings of a number of platinum ther- 
mometers buried in undisturbed soil in horizontal positions 
at McGill College, Montreal. The method of deducing 
the diffusivity from these curves is as follows : — 

The total quantity of heat absorbed by the soil per unit area 
of surface between any two dates, and any two depths, x' and £c", 
is equal to c times the area included between the corresponding 
curves. This can be measured graphically without any knowledge 
of the law of variation of the surface temperature, or of the laws 
of propagation of heat waves. The quantity of heat absorbed by 
the stratum (as' x") in the interval considered can also be expressed 
in terms of the calorimetric conductivity k. The heat transmitted 
through the plane x is equal per unit area of surface to the product 
of k by the mean temperature gradient (dOjdx) and the interval of 
time, T- T'. The mean temperature gradient is found by plotting 
the curves for each day from the daily observations. The heat 
absorbed is the difference of the quantities transmitted through 
the bounding planes of the stratum. We thus obtain the simple 
equation — 

k'{d6'jdx') - 7d'{dd'^ldx") = c (area between curves)/( T - T'), (4) 

by means of which the average value of the diffusivity k/c can be 
found for any convenient interval of time, at different seasons of 
the year, in different states of the soil. 

For the particular soil in question it was found that 
the diffusivity varied enormously with the degree of 
moisture, falling as low as *0010 C.G.S. in the winter 
for the surface layers, which became extremely dry under 
the protection of the frozen ice and snow from December 
to March, but rising to an average of ‘0060 to ‘0070 
in the spring and autumn. The greater part of the 
diffusion of heat was certainly due to the percolation 
of water. On some occasions, owing to the sudden melt- 
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ing of a surface layer of ice and sno-^’, a large quantity 
of^cokl water, percolating rapidly, gave for a short time 
values of the diiiusivity as high as *0300. Excluding 
these exceptional cases, however, the variations of the 
dih’usivity appeared to follow the variations of the seasons 
vith considerable regularity in successive years* The 
presence of water in the soil always increased the value 
of hjc^ and as it necessarily increased c, the increase of 
h must have been greater than that of hjc. 

13* Ferioclic Flow of Heat, — The above method is 
perfectly general, and can be applied in any case in 
which the recjuisite observations can be taken. A case 
of special interest and importance is that in which the 
flow is ^viodic. The general characteristics of such a 
flow are illiistrated in Eig. 3, showing the propagation 



of temperature waves due to diurnal variations in the 
temperature of the surface. The daily range of temper- 
ature of the air and of the surface of the soil was about 
20*“ E. On a sunny day, the temperature reached a 
maximum about 2 p.m*, and a minimum about 5 a.m* 
As the waves were propagated downwards through the 
soil the amplitude rapidly diminished, so that at a depth 
of only 4 inches it was already reduced to about 6° F., 
and to less than 2“ at 10 inches. At the same time, 
the epoch of maximum or minimum was retarded, about 
4 hours at 4 inches, and nearly 12 hours at 10 inches, 
where the maximum temperature was reached between 1 
and 2 a.m. The form of the wave was also changed. At 
4 inches the rise was steeper than the fall, at 10 inches 
the reverse was the case. This is due to the fact that 
the components of shorter period are more rapidly pro- 
pagated* For instance, the velocity of propagation of a 
wave having a period of a day is nearly twenty times as 
great as that of a wave with a period of one year, but 
on the other hand the penetration of the diurnal wave 
is nearly twenty times less, and the shorter waves die out 
more rapidly. 

H. A Simple-Rarmonic or Sim Wave is the only hind which 
is propagated without change of form. In treating mathematically 
the propagation of other kinds of waves, it is necessary to analyse 
them into their simple-harmonic components, which may be treated 
as being propagated independently. To illustrate the main features 
of the calculation, we may suppose that the surface is subject to a 
simple-harmonic cycle of temperature variation, so that the temper- 
ature at any time t is given by an equation of the form 

6 A sin 2^71^=: A sin ^irtlT, ( 5 ) 

where 0^ is the mean temperature of the surface, A the amplitude 
of the cycle, % the frequency, and T the period. In this simple 


case the temperature cycle at a depth x is n, precisely similar curve 
of the same period, but with the amplitude reduced in the pro- 
portion and the phase retarded by the fraction of a 

cycle. The index-coefficient m is {■tmclkf . The wave at a depth 
X is represented analytically by the equation — 

6 - 6^=Ae~'^^^ sin {^Trnt + mx). (6) 

A strictly periodic oscillation of tins kind occurs in the workiiig 
of a steam-engine, in which the walls of the cylinder are exposed 
to regular fluctuations of temperature with the admission and 
release of steam. The curves in Fig. 4 are drawn tor a particular 
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Speed. 42 revolutions per minute r range, 20 ® at surface. 

Fig. 4, 

case, but they apply equally to the propagation of a simph'-hnr- 
monic wave of any period in any substance changing unly Uu* 
scale on which they are drawn. The dotted boundary curve h.i\ e 

the equation 6=^e and show the rate of diminution of the 
amplitude of the temperature oscillation with depth in the metal. 
The wave-length in Fig. 4 is 0‘60 inch, at which depth the 
amplitude of the variation is reduced to less than ono-iivo hun- 
dredth part of that at the surface, so that for all practical 
purposes the oscillation may be neglected beyond one wave- 
length. At half a "wave-length the amplitude is only l/23rd of 
that at the surface. The wave-length in any case is 2'7r/m. 

The diffusivity can be deduced from observations at diHercnt 
depths x' and £c", by observing tlie ratio of the amplitudes, which 

is e for a simple-harmonic wave. The values obtnined in 
this way for waves having a period of one second and a wave- 
length of half an inch agreed very well wdth those obtained in 
the same cast-iron by Angstrom’s method (see below), with waves 
having a period of 1 hour and a length of 30 inches. This agree- 
ment was a very satisfactory test of the accuracy of the funda- 
mental law of conduction, as the gradients and periods varied mo 
widely in the two cases. 

15. Annual Variation . — A similar method lias fre- 
quently been applied to the study of variations of soil- 
temperatures by harmonic analysis of the annual -waves. 
But the theory is not strictly applicable, as the pbenoinona 
are not accurately periodic, and the state of the soil is 
continually varying, and differs at different depths, par- 
ticularly in regard to its degree of wetness. An additional 
difficulty arises in the case of observations made with long 
mercury thermometers buried in vertical holes, that the 
correction for the expansion of the liquid in the long 
stems is uncertain, and that the holes may servo as 
channels for percolation, and thus lead to exceptionally 
high values. The last error is best avoided by ciiqdoying 
platinum thermometers buried horizontally. In any case 
results deduced from the annual wave must he expected 
to vary in different years according to the distribution 
of the rainfall, as the values represent averages depending 
chiefly on the diffusion of heat by percolating water. For 
this reason observations at different depths in the same 
locality often give very concordant results for the same 
period, as the total percolation and the average rate are 
necessarily nearly the same for the various strata, although 
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the actual degree of wetness of each may vary considerably. 
The following are a few typical values for sand or gravel 
deduced from the annual wave in different locahties . — 


Tablu II. Diffiisiiy of Sandij Soils. C.G.S. Units, 


Observer. 

Soil. 

Locality. 

Thermo- 

meter. 

Diifus- 

ivity. 

Kelvin, 1860 . 

Garden sand. 

Edinburgh. 

Mercury. 

•0087 

jSTeumann, 1863 

Sandy loam. 



•0136 

Everett, 1860 . 

Gravel. 

Greenwich. 


*0125 

Angstrom, 1861 

Sandy clay. 

Upsaia. 

7 J 

■0057 

) , 

5 3 3 3 

Coarse sand. 

} 3 

3 3 

•0045 

Angstrom 1 

3 3 

3 3 

r*0094 

Kudberg . j- 

The same soil, place, and instruments 

\ *0061 

Quetelet . J 

reduced for different 

years. 

[-0074 

Callendar, 1895 

Garden sand. 

Montreal. 

Platinum. 

■0036 

Eambaut, 1900 

Gravel. 

Oxford. 

3> 

•0074 


The low value at Montreal is chiefly due to the absence 
of percolation during the winter. Eambaut’s results were 
obtained with similar instruments similarly located, but 
he did not investigate the seasonal variations of diffusivity, 
or the effect of percolation. It is probable that the coarser 
soils, permitting more rapid percolation, would generally 
give higher results. In any case, it is evident that the 
transmission of heat by percolation would be much greater 
in porous soils and in the upper layers of the earth’s crust 
than in the lower strata or in solid rocks. It is probable 
for this reason that the average conductivity of the earth’s 
crust, as deduced from surface observations, is too large; 
and that estimates of the age of the earth based on such 
measurements are too low, and require to be raised; they 
would thereby be brought into better agreement with the 
conclusions of geologists derived from other lines of 
argument. 

16. Angstroiifs Method consists in observing the propagation of 
heat waves in a bar, and is probably the most accurate method 
tor measuring the ditfusivity of a metal, since the conditions may 
bo widely varied and the correction for external loss of heat can 
bo made comparatively small. Owing, however, to the laborious 
nature of the observations and reductions, the method does not 
appear to have been seriously applied since its first invention, 
except in one solitary instance by the writer to the case of cast-iron 
(Fig. 1). The equation of the method is the same as that for 
the linear flow with the addition of a small term representing 
the radiation loss. The mathematical solution is given in the 
article Heat {Ency. Brit. vol. xi.), assuming that k and c are 
both constants, and the coefficient of cooling also constant, over 
the range of the experiment. This is an admissible approxima- 
tion if the range is small. The apparatus of Fig, 1 was designed 
for this method, and may serve to illustrate it. The steam pressure 
in the heater may be periodically varied by the gauge in such a 
manner as to produce an approximately simple harmonic oscilla- 
tion of temperature at the hot end, while the cool end is kept at 
a steady temperature. The amplitudes and phases of the temper- 
ature waves at different points are observed by taking readings 
of the thermometers at regular intervals. In using mercury 
thermometers, it is best, as in the apparatus figured, to work 
on a large scale (i-inch bar) with waves of slow period, about 1 
to 2 hours. Angstrom endeavoured to find the variation of 
conductivity by this method, but he assumed c to be the same 
for two different bars, and made no allowance for its variation 
with temperature. He thus found nearly the same rate of vari- 
ation for the thermal as for the electric conductivity. His final 
results for copper and iron were as follows : — 

Copper, ^=0*982 (1 ”0'00152 6) assuming c= '84476. 

Iron, ;5;=OT988 (1 -0-00287 ^) „ c=-88620. 

Angstrom’s value for iron, when corrected for obvious numerical 
errors, and for the probable variation of c, becomes — 

Iron, 0*164 (1 -0*0013 6), 

but this is very doubtful as c was not measured. 

The experiments on cast-iron with the apparatus of Fig. 1 were 
varied by taking three different periods, 60, 90, and 120 minutes, 
and two distances, 6 inches and 12 inches, between the thermo- 
meters compared. In some experiments the bar was lagged with 
1 inch of asbestos, hut in others it was bare, the heat-loss being 


thus increased fourfold. In no case did this correction exceed 7 jjcr 
cent. The extreme divergence of the resulting values of the ditius- 
ivity, including eight independent series of measurements on diiier- 
ent days, was less than 1 per cent. Observations were taken at mean 
temperatures of 102° C. and 54° C., with the following results : — 

Cast-iron at 102° C., 7:/c=*1296, c=-858, L'=T113 
„ „ 54° C., klc= *1392, c= *823, *1144. 


The variation of c was determined by a special series of experi- 
ments. Ho allowance was made for the variation of density with 
temperature, or for the variation of the distance between the 
thermometers, owing to the expansion of the bar. Although this 
correction should be made if the definition were strictly followed, 
it is more convenient in practice to include the small effect of 
linear expansion in the temperature-coefficient in the case of solid 


bodies. 

17. Lorentz's Method. — Heumann, Weber, Lorentz, and others 
have employed similar methods, depending on the observation 
of the rate of change of temperature at certain points of bars, 
rings, cylinders, cubes, or spheres. Some of these results have 
been widely quoted, but they are far from consistent, and it may 
he doubted whether the difficulties of observing rapidly varying 
temperatures have been duly appreciated in many cases. From 
an experimental point of view the most ingenious and complete 
method was that of Lorentz ( Wied. Ann. xiii. p. 422, 188p. He 
deduced the variations of the mean temperature of a section of a 
bar from the sum S of the E.M.F’s. of a number of couples, 
inserted at suitable equal intervals I and connected in series. The 
difference of the temperature gradients Djl at the ends of the 
section was simultaneously obtained from the difference D of 
the readings of a pair of couples at either end connected in 
opposition. The external heat-loss was eliminated by comparing 
observations taken at the same mean temperatures during heating 
and during cooling, assuming that the rate of loss of heat f{S) 
would be the same in the two cases. Lorentz thus obtained the 
equations — 

Heating, qlcDjl — cqldSldt-¥f{S). 

Cooling, qh E' jl^cql dS'/dt' +f{jS'). 

Whence k = cl-{dSldt - dS'ldt')l{D - E'). (7) 


It may be questioned whether this assumption was justifiable, 
since the rate of change and the distribution of temperature were 
quite different in the two cases, in addition to the sign of the 
change itself. The chief difficulty, as usual, was the determin- 
ation of the gradient, which depended on a difference of potential 
of the order of 20 microvolts between two junctions inserted in 
small holes 2 cms. apart in a bar 1*5 cms. in diameter. It was 
also tacitly assumed that the thermo-electric power of the couples 
for the gradient was the same as that of the couples for the mean 
temperature, although the temperatures were different. This 
might give rise to constant errors in the results. Owing to the 
difficulty of measuring the gradient, the order of divergence of 
individual observations averaged 2 or 3 per cent., but occasionally 
reached 6 or 10 per cent. The thermal conductivity was determined 
in the neighbourhood of 20° 0. with a water jacket, and near 110° 
C. by the use of a steam jacket. The conductivity of the same bars 
was independently determined by the method of Forbes, employing 
an ingenious formula for the heat-loss in place of Newton's law. 
The results of this method differ 2 or 3 per cent, (in one case nearly 
15 per cent.) from the preceding^ but it is probably less accurate. 
The thermal capacity and electrical conductivity were measured at 
various temperatures on the same specimens of metal. Owing to 
the completeness of the recorded data, and the great experimental 
skill with which the research was conducted, the results are prob- 
ably among the most valuable liitherto available. One important 
result, which might he regarded as established by this work, was 
that the ratio of the thermal to tlie electrical conductivity, 
though nearly constant for the good conductors at any one temper- 
ature such as 0° C., increased with rise of temperature nearly in 
proportion to the absolute temperature. The value found for 
this ratio at 0° C. approximated to 1500 C.Cx.S. for the best 
conductors, hut increased to 1800 or 2000 for bad conductors like 
German silver and antimony. It is clear, however, that this 
relation cannot he generally true, for the cast-iron mentioned 
in the last section had a specific resistance of 112,000 C.G.S. at 
100° 0., which would make the ratio A//y = 12,500. The increase 
of resistance with temperature was also very small, so that the 
ratio varied very little with temperature. 


18. Electrical Methods . — There are two electrical methods 
which have been recently applied to the measurement 
of the conductivity of metals, (a) the resistance method, 
devised by the writer, and applied by him, and also^ by 
King and Duncan, (b) the thermo-electric method, devised 
by Kohlrausch, and applied by Jmger and Dieselhorst. 
Both methods depend on the observation of the steady 
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distribution of temperature in a bar or ^vire heated by an 
electric current. The advantage is that the quantities of 
heat are measured directly in absolute measure, in terms 
of the current, and that the results are independent of a 
knowledge of the specific heat. Incidentally it is possible 
to regulate the heat supply more perfectly than in other 
methods. 


(as) In the practice of the resistance method, both ends of a 
short har are kept at a steady temperature by means of solid 
copper blocks provided with a water circulation, and the whole 
is surrounded by a jacket at the same temperature, which is taken 
as the zero of reference. The bar is heated by a steady electric 
current, which may be adjusted so that the external loss of heat 
from the surface of the bar is compensated by the increase of 
resistauce of the bar with rise of temperature. In this case the 
curve representing the distribution of temperatuie is a parabola, 
and the conductivity h is deduced from the mean rise of temper- 
ature {R ~ hj observing the increase of resistance 

of the bar, and the current C. It is also necessary to measure 
the cross-section q, the length Z, and the temperature-coefficient 
a for the range of the experiment. 

In the general case, the distribution of temperature is observed 
by means of a number of potential leads. The differential equa- 
tion for the distribution of temperature in this case includes the 
majority of the methods already considered, and may he stated 
as follows. The heat generated by the current C at a point x 
where the temperature-excess is 6 is equal per unit length and 
time (t) to that lost hy conduction -d{qJcd6ldx)ldx, and by 
radiation Apd (emissivity A, perimeter p), together with that 
employed in raising the temperature qcddldt, and absorbed by 
the Thomson effect sCddjdx. "We thus obtain the equation — 


(PRJX^ci^W- - d{qkdejdx)ldx + lipd -^qcdeidt-^sCddldx, ( 8 ) 

If C'=0, tins is the equation of Angstrom’s method. If % also is 
zero, it becomes the equation of variable flow in the soil. If 
ddldt — ^^ the equation represents the corresponding cases of steady 
flow. In the electrical method, observations of the variable flow 
are useful for finding the value of c for the specimen, but are 
not otherwise required. The last term, representing the Thomson 
effect, is eliminated in the case of a bar cooled at hoth ends, since 
it is opposite in the two halves, but may be determined by observ- 
ing tne resistance of each half separately. If the current C is 
chosen so that C^Rjx-=lipl, the external heat-loss is compensated 
by the variation of resistance with temperature. In this case 
the solution of the equation reduces to the form — 


e=x{l^x)Cr-Rj2lqh ( 9 ) 

By a property of the parabola, the mean temperature is 2/3rds of 
the maximum temperature, w^e have therefore — 

(R - RJlaR^ = la^Rjnqh, (10) 

which gives the conductivity directly in terms of the quantities 
actually observed. If the dimensions of the bar are suitably 
chosen, the distribution of temperature is always very nearly 
parabolic, so that it is not necessary to determine the value of 
the critical current C^=hplfaR^ very accurately, as the correction 
for external loss is a small percentage in any case. The chief 
difficulty is that of measuring the small change of resistance 
awiurately, and of avoiding errors from accidental thermo-electric 
effects. In addition to the simple measurements of the conduct- 
ivity (M Gill College, 1895—96), some very elaborate experiments 
were made hy King (Proc. Amer. Acad., June 1898) on the 
temperature distribution in the case of long bars with a view 
to measuring the Thomson effect. Dnncan {IP Gill College Re- 
ports, 1899), using the simple method under King’s supervision 
lound the conductivity of very pure copper to be 1*007 for a 
temperature of 33" C. 

(b) The method of Kohlrausch, as carried out by Jjeger and Diesel- 
horst [Berlin Acad., July 1899), consists in observing the differ- 
ence of temperature between the centre and the ends of the bar 
by means of insulated thermo-couples. Neglecting the external 
heat-loss, and the variation of the thermal and electric conduct- 
ivities k and k , we obtain, as before, for the difference of temper- 
ature between the centre and ends, the equation ^ 




where B is the difference of electric potential between the ends 
Lorentz, assuming that the ratio k/Je'-ae, had previously given—* 

( 12 ) 


which is practically identical with the preceding for small diffei 
ences of temperature. The last expression in terms of hfjd is ver 
simple, hut the first is more useful in practice, as the quantitit 
actually measured are E, C, I, q, and the difference of temperature 


The current (7 was measured in the usual way by the diflcrence of 
potential on a standard resistance. The external heat-loss was 
estimated by varying the temperature of the jacket surrounding 
the bar, and applying a suitable correction to the observed dillcr- 
ence of temperature. But the method [a) jircviously described 
appears to be preferable in this respect, since it is better to keep 
the jacket at the same temperature as the end-bloeks. Moreover, 
the variation of thermal conductivity with temperature is small 
and uncertain, whereas the variation of electrical conductivity is 
large and can be accurately determined, and may therefore be 
legitimately utilized for eliminating the external heat-loss. 

From a comparison of this work with that of Lorentz, it is 
evident that the values of the conductivity vary widely with the 
purity of the material, and cannot he safely applied to other 
specimens than those for which they were found. 

19. Conduction in Ga&es and Liquids . — The theory of 
conduction of heat hy diffusion in gases has a particular 
interest, since it is possible to predict the value on certain 
assumptions, if the viscosity is known. Sonic account of 
this will be found in the article on Diffusion of Gases, 
or in Meyer’s Theory of Gases. The experimental investi- 
gation presents difficulties on account of the necessity of 
eliminating the effects of radiation and convection, and 
the results of different observers often differ considerably 
from theory and from each other. The values found for 
the conductivity of air at 0° C. range from ‘000048 to 
*000057, and the temperature-coefficient from *0015 to 
*0028. The result should bo independent of the pressure 
within wide limits if molar convection is eliminated, and 
should be proportional to the product of the viscosity 
and the specific heat at constant volume ; Init the numer- 
ical factor is probably different for different gases according 
to the complexity of the molecule. 

The conductivity of liquids has been investigated by 
similar methods, generally variations of the thin platen 
or Guard-King method. A critical account of tlio subject 
is contained in a paper by Chroe {Phil. Mag., July 1887). 
Many of the experiments were made by comparative 
methods, taking a standard liquid such as water for 
reference. A recent determination of the condu(‘.tivity 
of water by Milner and Chattock, employing an electrical 
method, deserves mention on account of the careful elim- 
ination of various errors {Phil. Mag., July 1899). Their 
final result was 7c =*001433 at 20“ C., which may be 
compared with the results of other observers, Lunchiuist 
(1869), *00155 at 40“ 0. ; Wiiikelmann (1874), *00104 at 
15“ C. ; Weber (corrected by Lorberg), *00138 at 4'" C., 
and *00152 at 23*6“ C. ; Lees {Phil. Trans., 1898), *00136 
at 25*^ C., and *00120 at 47“ C. ■ Chree, *00124 at 18'^ 0., 
and *00136 at 19*5“ 0. The variations of those results 
illustrate the experimental difficulties. It appears probable 
that the conductivity of a liquid increases considerably 
with rise of temperature, although the contrary would 
appear from the work of Lees. A large mass of material 
has been collected, but the relations are obscured hy 
experimental errors. (n, x,. c.) 

Coney lsla.ndlf a sand bar at the west end of the 
south shore of Long Island, New York, U.8.A., within the 
corporate limits of Greater New York City. It is five 
miles long east and west, and about a mile in average 
breadth, and is separated from the mainland by a narrow 
creek and a stretch of marsh. It is about ten miles distant 
from the centre of Brooklyn, with which it is connected by 
several lines of railway, while with New York in siiminor it 
is connected by several lines of steamboats. It is a i)opixkr 
resort for the metropolis. On a fine sandy beach five miles 
m length, which gently shelves to the Atlantic and has 
httle undertow, several seaside places—Manhattan Beack 
BrigMOT Beach, West Brighton, and West End— face the 
sea. The first two have immense hotels, with ample 
pleasure-grounds and bath-houses. West Brighton is, in 
the season, the moat crowded and most popular. All the 
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fun of the fair is to be found there, and the scene on a 
fine Sunday in summer beggars description. 

ConffeSSiOHii — The confession of sins is commanded 
in the ISTew Testament (James v. 16 ; 1 John i. 9) j and 
it has always formed part of Christian worship. But 
further questions arise. To whom is the confession to be 
made'? To the Church, or to a priest, or to one’s 
neighbour : or is it due to God alone ? LIust all sins be 
■confessed, or only the most heinous?’ Must they be 
counted up, and specified in detail ? Again, all Christians 
u,gree that God forgives the sins of the penitent, and 
baptism is generally regarded as the sacrament of 
forgiveness; but is there further provision for sins 
committed by baptized Christians, who (it is agreed) 
cannot be baptized again ? Has any authority to convey 
and apply God’s pardon been given to man beyond the 
command to baptize ? 

Once more, it is generally agreed that to the Church or 
her ministers belong the right and the duty of excom- 
municating notorious sinners ; and therefore (as most have 
thought) of readmitting them to communion, when satis- 
fied of the genuineness of their repentance. But disputes 
■on this subject gave rise to bitter struggles in early days 
(see Enc^. Brit, 9th ed., arts. Montanism, IsTovatian-, 
Donatists), and the modes of exercising discipline ancl 
ascertaining penitence have varied widely in the Church. 
Moreover, the most deadly sins are by no means always 
notorious, and the publication of some offences would only 
produce further scandal and mischief ; and so there grew up 
a sort of compromise between public discipline and private 
confession to God alone; and the existing penitential 
systems of the Koman and Greek Churches have their 
roots rather in Church discipline and questions of admission 
to, and refusal of, communion than in the need the pious 
sinner feels of being personally reconciled to God. In 
the Middle Ages a theory that each sin, even though the 
sinner be forgiven by God, entails a definite quantity of 
purgative punishment, and so constitutes a debt to be 
discharged either in this world or the next, caused the 
idea , of the reconciliation of the penitent to be further 
obscured by that of assessing his penalty; and in 
consequence it was necessary that he should in his 
confession enumerate all his “mortal” sins, reckoning up 
as precisely as possible the exact number of times he had 
been guilty of each. And it was even held that provided 
the sinner thus submitted to the tribunal of penance, it 
did not matter whether he was really contrite or not. 
But the intricate subject of mediaeval teaching on “ satisfac- 
tion” and on the sacramental character of penance fall 
beyond the scope of this article. 

Teaching of the Booh of Common Prayer , — The Church 
of England holds since the Eeformation a central position 
in this as in many other matters ; and to draw out her 
teaching will sufficiently illustrate the different views that 
are held. The Prayer-Book does not appoint that any 
public confession of sins shall be made by the adult 
candidate for baptism, and all it says on the subject is 
concerned with post-baptismal sin, which (it is implied) 
can be forgiven, however heinous. Confession of some 
sort is clearly regarded as a necessary element in the life 
of every Christian, for (since 1552) it forms part of each 
of the regular public services of the Church, and this 
acknowledgment of sin is to be made not merely in private 
to God, but twice daily (at least by the clergy) in the 
presence of the congregation. Though these confessions 
are naturally expressed in general terms, the rubric in the 
Forms of Prayer to be used at Sea (a service added in 
1661) indicates that each person is intended to apply the 
words to his own case — “in which (humble confession) 
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everyone ought seriously to reflect upon those particular 
sins of which his conscience shall accuse him.” Moreover, 
at the beginning of the Communion service the Ten Com- 
mandments are recited one by one, and each is followed 
by a petition for pardon, in such a way as plainly to imply 
that each person is secretly to remember and confess his 
own breaches of each Commandment in turn. Thus the 
method of confession adopted in the public ser\nces of the 
Church of England, with which the Book of Common 
Prayer is primarily concerned, may be described as one of 
general confession to God in the face of the Church, to be 
in secret used by each member of the congregation for the 
confession of his own particular sins, and to be followed 
by public absolution. But three other methods of 
confession for private use are mentioned in the exhorta- 
tions in the Communion service, which constitute the 
principal directory for private devotions among the 
authoritative documents of the English Church. First, all 
men are urged to practise secret confession to God alone. 
Ye are “to examine your lives and conversations by the 
rule of God’s commandments ; and whereinsoever ye shall 
perceive yourselves to have offended, either by will, word, 
or deed, there to bewail your own sinfulness, and to 
confess yourselves to Almighty God, with full purpose of 
amendment of life.” Here clearly the sins are to be acknow- 
ledged in detail. Secondly, where the nature of the oflfence 
admits of it, the sinner is to acknowledge his wrong-doing 
to the neighbour he has aggrieved, and so far as he can to 
make restitution. And thirdly, and here we reach the chief 
point of controversy, the sinner who cannot satisfy his con- 
science by these other methods, is invited to open his 
grief to a minister of God’s Word. Similarly, the sick 
man is to be moved (this word was inserted in 1661) to 
make a special confession of his sins if he feel his con- 
science troubled with any weighty matter. The Prayer- 
Book does not absolutely require that in this case the 
penitent should enumerate every sin he has committed; 
but evidently he is to unfold the whole of that which 
burdens his conscience. The priest is bound under the 
most stringent penalties never to divulge what he has thus 
learnt. See the 113th Canon of 1604, which, however, 
excepts crimes “such as by the laws of this realm the 
priest’s own life may be called into question for concealing 
the same.” 

The history of the passages in the Exhortations about private 
confession is interesting. The first Prayer-Book of Edward VI. 
(1549) gives direction as follows : — “And if there be any of you 
whose conscience is troubled and grieved in anything, lacking 
comfort or counsel, let him come to mo, or to some other discreet 
and learned priest, taught in the law of God, and confess, and 
open his sin and grief secretly, that he may receive such ghostly 
counsel, advice, and comfort that his conscience may be relieved, 
and that of us (as of the ministers of God and of the Church) he 
may receive comfort and absolution, to the satisfaction of his mind, 
and avoiding of all scruple and doubtfulness ; requiring such as 
shall be satisfied with a general confession not to be offended with 
them that do use, to their further satisfying, the auricular and secret 
confession to the priest ; nor those also which think needful or 
convenient, for the quietness of their own consciences, particularly 
to open their sins to the priest, to be offended with them that are 
satisfied with their humble confession to God, and the general 
confession to the Church.” This was considerably shortened in 
the second Prayer-Book (1552), The word minister was substituted 
for priest. The objects of the private ministration are thus described: 
“that he may receive such ghostly counsel, advice, and comfort 
as his conscience may be relieved ; and that by the ministry of 
God’s Word he may receive comfort and the benefit of absolution, to 
the quieting of his conscience aiid avoiding of all scruple and 
doubtfulness.” And the words about mutual toleration were 
unfortunately cut out. Further changes were made in 1661, when 
the passage was brought into its present shape. 

As regards discipline, the rubrics upon the Communion 
service provide for the exclusion of notorious sinners, and 
the Commination service regrets the disuse of the public 
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discipline by which such were }»uuirthed. The 33rcl of the 
39 Ai'ticles and certain Canons assume the existence of 
ecclesiastical courts for the excominiinication and restora- 
tion of such persons ; hut it is long since vsuch courts were 
put in motion, and for the most part notorious sinners 
excommunicate tliemseh’es. 

The Prayer-Book uses yery strong language on 
ministerial absolution. Power and commandment have 
been given to ministers to declare and jjronounce the 
remission of sins (Mattins), and Christ’s authority, which 
was primarily left to the Church, has been committed to 
the priest for this purpose (Visitation of the Sick ; see also 
Ordering of Priests). This absolving power is exercised 
both in the public services of the Church and in private 
ministrations. 

Thus Bishop Latimer in his 6 th Sermon on the Lord’s 
Prayer (1552) wrote: “The priest or minister, call him 
what you ^vill, he hath power given unto him from 
our Baifdour to absolve in such wise as lie is commanded 
by Him ... I would have them that are grieved in 
conscience to go to some godly man, which is able to 
minister God’s Word, and there to fetch his absolution, if 
he cannot be satisfied in the public sermon ; it were truly 
a thing which would do him much good ... I may 
absolve you, as an officer of Christ, in the open pulpit in 
this wise, * As many as confess their sins unto God . . . 
and believe . . , Ego ahsolvo vos; I as an officer of 
Christ, as His treasurer, absolve you in His Name.’ This 
is the absolution that I can make by God’s Word.'” 

The Prayer-Book of 1549 pointed out that the benefit is 
conditional on the sincerity of the repentance. “For 
neither the absolution of the priest can anything avail (the 
impenitent), nor the receiving of this Holy Sacrament doth 
anything but increase their damnation.” These words 
referred primarily, but not exclusively, to the public 
absolution in the Communion service. It is maintained 
by some that, except in the case of the sick, the only 
legitimate method of receiving absolution in the Church 
of England is in the public services of the congregation 3 
and the Church of Ireland has recently made important 
alterations even in the passages that concern the sick, 
while the Protestant Episcopal Church of the United 
States has omitted that part of the Visitation Service 
altogether. 

The main point of recent controversy in the Church of 
England has been the question of auricular confession, i.e., 
confession made into the ear of the priest. Its essential 
features are that a priest hears the penitent “open his 
grief” in secret, and if he is satisfied of the sincerity of the 
repentance, he pronounces a special authoritative absolution. 

It is common also for him to give “ghostly counsel and 
advice,” technically called “direction.” And he may 
further impose certain conditions, such as the restitution 
of stolen property, and defer the absolution until these 
have been fidfiUed. The priest thus hears secrets, has to 
form a judgment on the penitent’s sincerity, and may lay 
definite commands upon the man or woman who has come 
to consult him. The early history of this practice has 
been sketched in the article Coio'ession in the 9 th edition 
of this Encyclopedia, and it is there stated that it was 
not the Reformers’ intention to abolish it, but that it was 
still common even at the end of the 17th century for 
priests to hear confessions. It is probably not t 6 o much 
to say that auricular confession has never altogether died 
out in the Church of England, but it is obvious that 
evidence on the subject must always be hard to find. 
Recently there has been a great increase and development 
of the practice, dating from the Oxford Movement in the 
early part of the 19th century. Two chief difficulties have 
attended this revival. In the first place, owing to the 
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general disuse of such ministrations, there were very few 
English clergy who had experience in delicate questions of 
conscience 3 and there had been no treatment of casuistry 
since Sanderson and Jeremy Taylor (see Eyicy. Brit.y 9th ed., 
Casuistry). Those, then, who had to hear penitents un- 
burden their souls were driven to the use of Roman writers, 
on the subject. A book called Tlie Priest in Absolution 
was compiled, and at first jnivately circulated among the 
clergy 3 but in 1877 a copy was produced in Parliament, 
and gave rise to much scandal and heated debate, especially 
in the House of Lords and in the newspapers. In the 
following year Dr Pusey published a translation of the 
Abb4 Gaume’s Alanual for Confessoi's^ abridged and 
“adapted to the use of the English Church.” The other- 
chief difficulty arose from the absence of any authoritative 
restraint on the hearing of confessions by young and 
unqualified priests. With characteristic love of liberty, 
the Church of England allows the penitent who wishes for 
special help to resort to any “discreet and learned 
minister,” instead of sending him to his parish priest, as. 
is the Roman rule (though in practice there are large 
exceptions). In 1873 a petition signed by 483 clergy was. 
presented to Convocation asking for the “ education, 
selection, and licensing of duly qualified confessors.” The' 
bishops declined so to act, but drew up a report on the 
subject of confession. The question excites the keenest, 
feeling, and extreme views are held on either side. On 
the one hand, it is suggested that indecent questions might, 
be asked of the young and innocent 3 and that frequent, 
secret interviews give rise to scandal if not to sin. None 
will deny the reality of this last risk, but it may be 
doubted whether any other method of individual dealing 
with souls does not lead to the same dangers 3 and the 
greater formality of confession, especially if it takes place- 
in church, may even afford something of protection to- 
both sides. In consequence of recent outcry, inquiry was* 
made in 1900 by the bishops, at the request of the House 
of Lords, into the number of confessional-boxes erected 
in parish churches within their dioceses. On investiga- 
tion, the number of alleged cases dwindled into a mere 
handful. In 1898 the Bishop of Salisbury advised “ the 
minister to sit within the altar rails . . . and to let the 
penitent kneel outside it” {Considerations on Public- 
Worship and on the Alinistry of Penitence), On the 
other hand, there are those who speak as if auricular 
confession were a’ necessary element in every Christian 
life (it is obligatory in the Roman Church at least once a, 
year), and hold that post-baptismal sin of a grave sort can 
receive forgiveness in no other way. Such a view cannot, 
be found within the covers of the English Prayer-Book. 

Authorities.— Hooker. Ecclesiastical Polity, Book vi.— J.. 
Morinus. Commentarim JSistoricus de Sacramento Pmnitentice. 
Venice, 1702. “ Exomologesia ” and ‘^Penitence” in Eictionary 

of Christian Antiquities. London, 1875,— E. B. PusEY. Advice 
leing the AbU Qaumds Manual for Confession. Oxford* 
Eke Doctrine of Confession in the Chttrch 
of England. London, 1885. — F. W. Robertson. Sermons* 
Third Series— Absolution. London, 1887.— F. Meyriok. The 
Confessional, in Church and Faith. London, 1899. 

(W. 0, B.) 

Confirmation. — Confirmation, in the religious, 
sense, is the initiatory rite supiilementary to and complet- 
ing baptism, which is especially connected with the gift 
of the Holy Ghost to the candidate. The word “con- 
firmation” has only been used in this technical sense sinco 
5th century, and only in the Western Churches of’ 
Christendom and in their offshoots 3 hut the rite itself 
has been practised in the Church from the beginning 
The Hstory of confirmation has passed through three stages'. 
In the first ages of the Church, when it was recruited 
chiefly by converts who were admitted in fuH age, con- 
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firmation, or tlie laying-oii of hands (Heb. vi. 2), followed 
•close upon baptism, and in the majority of cases the two 
were combined in a single service. But only the highest 
•order of ministers could confirm (see Acts viii. 14—17); 
whereas priests and deacons, and in an emergency lay 
men and even women, could baptize. There was therefore 
no absolute certainty that a believer who had been 
baptized had also received confirmation (zVcts xix. 2). 
But two circumstances tended to prevent the occurrence 
■of such irregularities. In the first place, there were in 
early days far more bishojis in projjortion to the number 
^of believers than is the custom now ; and secondly, it was 
the rule (except in cases of emergency) to baj)tize only in 
the season from Easter to Pentecost, and the bishop was 
Always present and laid his hands on the newly baj)tized. 
Moreover, in the third and fourth centuries the infants of 
Christian parents were frequently left unbaptized for 
years, e.y., Augustine of Hippo. Later, when the Church 
had come to be tolerated and patronized by the State, 
her numbers increased, the rule that fixed certain days 
for baptism broke down, and it was impossible for 
bishops to attend every baptismal service. Thereupon 
East and West adopted different methods of meeting the 
'difficulty. In the East greater emjihasis was laid on the 
.anointing with oil, which had long been an adjunct of the 
laying-on of hands : the oil was consecrated by the bishop, 
•and the child anointed or “ sealed ” with it by the parish 
priest, and this was reckoned as its confirmation. With 
its baptism thus completed, the infant was held to be 
■capable of receiving Holy Communion. And to this day 
in the Eastern Church the infant is baptized, anointed, 
and communicated by the parish priest in the course of a 
.single service ; and thus the bishop and the laying-on of 
hands have disappeared from the ordinary service of con- 
firmation. The West, on the other hand, deferred con- 
firmation, not at first till the child had reached years of 
discretion, though that afterwards became the theory, but 
from the necessities of the case. The child was baptized at 
•once, that it might lie admitted to the Church, while the 
completion of its baptism was put off till it could be 
brought to a bishop. Western Canons insist on both 
points at once ; baptism is not to be deferred beyond a 
week, nor confirmation beyond seven years. And to give 
.an historical example, Henry VIII. had his daughter, after- 
wards Queen Elizabeth, both baptized and confirmed when 
.she was only a few days old. And still the rubrics of the 
English Prayer-Book direct that the person who is baptized 
as an adult is to “be confirmed by the bishop so soon 
.after his baptism as conveniently may be.’' 

But theologians in the West had elaborated a theory of 
the grace of confirmation, which made its severance from 
baptism seem natural ; and at the time of the Beformation, 
while neither side favoured the Eastern practice, the 
Beformers, with their strong sense of the crucial iinport- 
.ance of faith, emphasized the action of the individual in 
the service, and therefore laid it down as a rule that con- 
firmation should be deferred till the child could learn a 
catechism on the fundamentals of the Christian faith, 
which Calvin thought he might do by the time he was ten. 
Many of the Protestant bodies have abandoned the rite, 
but it remains among the Lutherans (whether Episcopal 
cr not), and in the group of churches in communion with 
the Church of England. 

At the last revision of the Book of Common Prayer an 
Addition was made to the service by prefixing to it a 
solemn renewal of their baptismal vows by the candidates 
in their own persons ; and in the teeth of history and of 
the wording of the service, this has often been taken to 
be the essential feature of confirmation. Practically, the 
preparation of candidates for confirmation is the most 
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important and exacting diit}" of the pariAi priest, as the 
administration of the rite is the most arduous of a bisho])'s 
tasks ; and after a long period of slovenly neglect, these 
duties are now generally discharged with great care : 
classes are formed and instruction is given for several 
weeks before the coming of the bishop to lay on hands 
“ after the example of the Holy Apostles ” (prayer in the 
Confirmation Service). Of late years there has been a 
controversy among Anglican theologians as to the exact 
nature of the gift conveyed through confirmation, or in 
other words whether the Holy Spirit can be said to have 
come to dwell in those who have been baptized but not 
confirmed. The view that identifies confirmation rather 
than baptism with the Pentecostal outpouring of the 
Spirit on the Church has had to contend against a long- 
established tradition, but ajjpeals to Scripture (Acts viii. 
16) and to Patristic teaching. 

Authorities. — Hooker. Ecclesiastical Polity, Book v. cli. Ixvi. 
— Jeremy Taylor. A Discourse of Confirmation. — A. J. Masox. 
The Relation of Confirmation to London, 1891 (where 

see list of other "writers). — L. Duchesne. Origines dii CvJte 
Chretien, chap. ix. Pans, 1898. 

(w. 0. B.) 

Confirmation of Bishops- — In canon law, 
confirmation is the process by which the election of a new 
bishop receives the assent of the episcopate. This can be 
traced back to the 3rd century, and indeed may be said to 
be involved, in principle, in the fact of consecration. From 
the 4th century it has been regarded as the definite 
ratification of the election by the bishops of the province 
{Cone. JVzc. can. iv.) ; and by degrees it has come to be 
made, as a rule, through the metropolitan, and very often 
at the will of the civil power. In the East it has to a 
large extent thrown the actual election into the shade. 
In the churches of the Boman communion the right of con- 
firmation, like many other episcopal rights, has gradually 
been appropriated by the papacy. For a time indeed, 
from the 14th century onwards, the popes reserved to 
them-selves the whole appointment of bishops. This is no 
longer the case, but the confirmation of bishops is still in 
their hands, however they may have been chosen. In 
England various attempts w-ere made before the Beforma- 
tion to resist this tendency. One of the demands of the 
English Embassy sent to Bruges in 1373 was that con- 
firmation should remain in the hands of the metropolitan ; 
and ill 1415 an ordinance was passed, having the force of 
law, directing that during the voidance of the papal see 
bishops-elect should be confirmed by their metropolitan, 
according to ancient custom and the practice of foreign 
churches. In accordance with this, Chichele confirmed 
John Wakering, elect of Norwich, in 1416. At the Be- 
formation the share of the papacy in appointing bi3hoi)s 
was abolished, but the confirmation became almost formal 
in character. By 25 Hen. VIII. c. 20, s. 4, it is provided 
that after an episcopal election a royal mandate shall issue 
to the archbishop of the province “requiring him to con- 
firm the said election," or, in case of an archbishop-elect, 
to one archbishop and two bishops, or to four bishops, 
“requiring and commanding" them “with all speed and ^ 
celerity to confirm ” it. This practice still prevails, in the 
case of dioceses which have chapters to elect. The con- 
firmation has usually been performed by the archbishop's 
vicar-general, and, in the southern province, at the church 
of St Mary-le-Bow, London; but since 1901 it has been 
performed, in part, at the Church House, Westminster, in 
consequence of the disorder in the proceedings at Bow 
Church on the confirmation there of Dr Winnington 
Ingram as Bishop of London. All objectors are cited to 
appear on pain of contumacy after the old form ; but 
although the knowledge that opposition might be offered 



198 


CONGLETON — CONGO 


lias been a safeguard against improper nominations, e.g.^ in 
tlie case of Dr Clarke the Arian, confirmation has never 
been refused since the Heformation. In 1628 Dr Paves, 
acting for the vicar-general, declined to receive objections 
made to Eichard Montague^s election to the see of Chi- 
chester on the ground that they Avere not made in legal 
form. An informal protest against the confirmation of Dr 
Prince Lee of Manchester in 1848 was almost immediately 
followed by another in due form against that of Dr 
Hampden, elect of Hereford. The vicar-general refused 
to receive the objections, and an application to the Qjieen’s 
Bench for a Ttiandamus was unsuccessful, the judges being 
divided, two against two. In 1869, at the confirmation 
of Dr Temple’s election as Bishop of Exeter, the vicar- 
general heard counsel on the question whether he could 
receive objections, and decided that he could not. When 
the same prelate was elected to Canterbury, the course 
here laid down Avas followed, as also at the confirmation of 
Dr Creighton’s election to the see of London. Objections 
were again raised, in 1902, against Dr Gore, elect of Wor- 
cester ; and an application 'was made to the King’s Bench 
for a mandainm against the archbishop and his vicar- 
general vrhen the latter dechned to entertain them. By a 
unanimous judgment (10th February) the Court, consisting 
of the L. C. J. (Lord Alverstone) and Justices Wright and 
Eidley, refused the ^landanius. Without deciding that 
objections {e.g,, to the identity of the elect, or the genuine- 
ness of documents) could never he investigated by the vicar- 
general or the archbishop, it held that they could not even 
entertain objections of the kind alleged. Formerly the 
archbishop had the right of option^ f.e., of choosing any 
one piece of preferment in the gift of a bishop con- 
firmed by him, and bestowing it upon whom he would ; 
but this has been held to be abolished by a clause in 
the Cathedral Act (3 & 4 Yict. c. 113, s. 42). And the 
election of a dean by a cathedral chapter used to receive 
the bishop s confirmation (Oughton, Ovdo JwiicioTU 7 ti^ Ho. 
cxx-rii.). 


Veins etNova DiscipUna, pars ii. 
lib. iL tit. 1-4. — Gibson. Codex juHs eccUsiastici anglicani, tit. i. 

gip. 0 . — E. Jebb. £epori of the Eampden Case. London, 1849. 

Ehillihore. Ecclesiastical Law, pp. 36-47. London 1896 — 
Art. ‘;The Confinnation of Archbishops and Bishops'” in the 
Guardian for Jan. 20 1897, pp. 106-7. -Judgment in the Gore Case, 
in the Guardian for Peb. 12, 1902, pp. 234 ff , , 

(W. E. Co ) 


Congfleton, a municipal borough and market- 
town of England, on the Dane, 8 miles south-south-west 
of Macclesfield, in the Macclesfield parliamentary division 
of the county of Chester. Station on the North Staf- 
fordshire Eailway, and situated on the Macclesfield Canal 
The town is divided into three wards, under 6 aldermen 
and 18 counciUors. There are four Ecclesiastical parish 
churches and a Eoman Catholic church. A Congregational 
chapel was erected in 1877, and a Unitarian chapel in 
1683. A Pnuutive Methodist chapel was rebuilt in 1890 
^ere are Church of England, a Eoman CathoHc, and 
Wesleyan schools. The industries include fustian, towel 
couch, chair, and nail factories, iron and brass foundries’ 
stone quarries, and com mills. Area of municipai 
borough, 2572 acres. Population (1881), 11 116- nsoil 
10,744,- (1901), 10,706. ^ 


CongfO, formerly known also as Zaiee, the largest and 
second in length of the rivers of Africa, and second in size 

1 . ^ of probably at 

least 3000 miles, and a drainage area, according to the 
cMculation of Dr Bludau, of 1,425,000 square mUes 
Ihis vast area, measmiug some 1400 miles in either dia- 
meter, faUs from all sides to the Equatorial basin by which 
the interior plateaux of Africa are broken in the west, and 


wLich seems once to have been occupied by an inland sea,, 
having its deepest part somewEat south of the Equator,, 
and in about E. To the w^est and north this basin 

is bounded by comparatively narrow bands of higher 
ground, -^v^hile to the east and south the drainage area of 
the river includes considerable portions of the high plateau 
lands of East and South Africa. The main drainage of the 
Congo system is thus to the north and west, and these two^ 
directions dominate the great s-vveep of the main stream 
before it is defiected south on approaching the western 
highlands, through wLich it finally forces a way to the 
Atlantic Ocean. From the high lands of the south and 
east the land falls in a succession of steps, generally marked 
by gorges or rapids in the course of the streams. Many 
of these occur along a line of broken country, sometimes, 
known as the Mitumba Mountains, which previous to the 
cutting of the gorges may have held back a series of exten- 
sive lakes, now in great part drained, in the upper valleys, 
of the separate streams. 

Head-Streams . — The most remote of these, the Cliambezi,. 
rises, -with the Chozi and other feeders, on the southern 
versant of the high plateau between Lakes Kyasa and Tan- 
gan 3 dka, at an elevation of about 5000 feet above the sea. 

soince is placed by Mr L. A. Wallace in about 9° 6' S.„ 
3r 20' E., while the Chozi rises in the same latitude about 
half a degree to the east. After the junction of the two 
streams, the Chambezi skirts the southern borders of the' 


Awempa country, receiving many tributaries, and soon 
becoming a wide river with steep wooded banks and many 
islands. The river enters Lake Bangw^eulu at its south- 
east corner, the actual mouth being apparently choked with 
aquatic vegetation, through which narrow channels admit, 
the passage of canoes. When seen in 1899 by Codrington„ 
about 15 miles from the lake, it had a width of 2 miles, 
and a depth of 19 feet, the altitude being here 3800 feet 
Hear the south point of Bangweulu, in IV 31' S., the- 
Luapula makes its exit through a vast marsh, with isolated 
lakelets, the whole of which was surveyed by Weatherley 
in 1896—99. In about 12J° S. the Luaijula, after receiving; 
the Luombwa and Moengashe from the south, turns north 
and precipitates itself down the Mumbotuta Falls, the- 
thunder of which can be heard on a still night 8 or 9 
miles. The river, the width of which varies from 250 to. 
1200 yards, is almost unnavigahle until below the Johnston 
Falls (Mambilima of the natives), a series of rapids ex- 
tending from 10° 46' to lO'’ 33' S. Before entering Lake 
Mweru the Luapula again passes through a swampy region 
of deltaic character, the water escaping eastwards by various^ 
channels, and after spreading over a wide area, finally pass- 
ing into Mweru by lagoon-like channels east of the main 
Luapula mouth. The most southerly portion of the lake 
a shallow bay extending to south., lies west of the Luapula"' 
from which it is separated by a tongue of land. Althondi 
generally deeper than Bangweulu, Mweru (2800 feet) 
seems to have decreased in extent, the cliffs to the west 
being bordered by a strip of low ground once covered 
with water. The Luapula (known also as the LufiraV 
makes its exit at the north-west corner of the lake, andl 
bendmg westwards in a winding course, passes, with many 
rapids, across the zone of the Mitumba Mountains, falling' 
during this interval nearly 1000 feet. Practically the 
whole course of the river has been explored by Captain 
Hmde Lieutenant Brasseur, and others, with the result 
that the lake formerly marked on the maps as Lange or 
Ulenge is proved to be non-existent. In about 6" 40' S 

wiT ™tern main branch 

of the Upper Congo, which, as it flows in a broad level 
valley at a lower level than the eastern branch, is held by 

'r Mole VT streams^ 

the Kuleshe, Luhudi, Nzilo or Lualaba, and Lufira, all 
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rising on the southern limits of the Congo basin, between 
11“ and 12° S. — combine to form the Kauiolondo, the valley 
of which contains many small lakes and backwaters. The 
I^zilo and LnjSi'a pass through the Mitumba ^Mountains in 
deejD gorges, their courses being broken by rapids for dis- 
tances of 40 to 50 miles. 

The Upper Congo or Lualaba . — During its northerly 
course to the Equator, the united stream of the Congo — 
after breaking through the ridge of the Bambara Hills in 
another series of rapids in 4-^°-3J° S. — becomes a majestic 
riven*, often over a mile wide, with hat wooded banks, the 
only real impediment to navigation between 4^° and the 
Stanley Falls being the rapids near Hyangwe in 3“ 55', and 
at Ukassa in 3° 15', Between the junction of the two 
main upper branches (about 1700 feet above the sea) and 
the first of the Stanley Falls (1520 feet) the fall of the 
river is less than 200 feet, in a distance of 500 miles. 
During the whole of this section the Lualaba receives most 
of its tributaries from the east. Of these, the Lukuga, 
the outflow from Lake Tanganyika, has been followed 
throughout its whole length, and has been found to be 
broken by rapids, falling 1000 feet during its course of 
some 300 miles. Farther north the streams which drain the 
forest region between 4° S. and the Equator have been only 
partially explored, the Elila or Lira, the Urindi, and the 
Lowa being the most important. Their sources lie on an 
upland region west of the Central African rift vaUey. The 
Drindi in its middle course has a general width of 60 to 
100 yards, but the Lowa is larger, receiving two important 
affluents, the Ozo and Luvuto, both from the north. Its 
lower course is very tortuous. 

The Middle Congo . — After passing the Stanley Falls, — 
7 in number besides minor rapids, with a total fall of some 
200 feet, — the Congo enters, at an altitude of some 1320 
feet, the great alluvial plain of West Equatorial Africa, 
assuming a westerly direc.tion, and also changing its char- 
acter. This section of the river, navigable for a distance 
of at least 1000 miles, may be designated the Middle 
Congo. Gradually widening out and becoming strewn 
with low alluvial islands, it forms great lacustrine expan- 
sions, sometimes (as, e.y., in 21“ and 22“ 30' E.) 16-20 miles 
wide, but is from time to time contracted by the approach 
of high ground on either side. The islands, like the banks, 
which appear to be often raised above the level of the sur- 
rounding country, are forest-clad, but are inundated at 
high water. In 22^-“ E. the river reaches its most northern 
point (about 2“ 12' H. on the north bank), beyond which 
its course gradually bends south, and in 2“ 45' S., on 
approaching the western continental highlands, it again 
contracts to a width of a mile and under, remaining, 
however, unbroken by rapids until after passing the lake- 
like expansion of Stanley Pool. Here its elevation above 
the sea is just over 1000 feet. 

Northern Tributaries . — Of the right bank tributaries of 
the Middle Congo, the Chopo and Lindi, which enter by 
one mouth in about 25“ 4' E., are little known. Their 
basins do not extend to the Outer Congo watershed, but the 
next feeder, the great Aruwimi, was found by Stanley to 
rise, as the Ituri, in close proximity to Albert Nyanza, 
flowing generally from east to west. It is formed of many 
branches, including the Hepoko from the north, and its 
upper basin extends over 2 of latitude. The upper river, 
to about 27“ E., is much broken by rapids, but apart from 
those of Yambuya in 25“, which form the limit of naviga- 
tion from the mouth, the lower section is generally navi- 
gable. The Aruwimi flows almost entirely through the 
great equatorial forest, which here seems to reach its maxi- 
mum density. The next tributary, the Eubi, rises in 
about 26“ E., and flowing generally west, joins the Congo 
by two mouths, 2*2“ 40'-50'. Within the bend of the 
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Ubangi, the greatest northern tributary, the Mongalla or 
Dua flows in a somewhat similar curve (on a smaller scale) 
from beyond 23" E. The identity of the IJbangi with the 
Welle of Schweinfurth w’as finally proved by Vangele in 
1888, and its upp)er basin has since been explored by 
French and Belgian officers. Hext to the Welle (principal 
tributary Bomokandi, from the south), its largest upper 
branch is the Mbomu, which, rising in 27“ 12' E., 4“ 50' S., 
on the confines of the Bahr-el-Ghazal region, itself re- 
ceives two large streams, the Shinko and Bali, from the 
north. The junction of the Welle and Mbomu is in 
22“ 37' E., and a short distance farther west the Kotto, 
coming from beyond 8“ H., on the borders of Darfur, and 
forming the most northerly extension of the Congo basin, 
enters the united stream on the right bank. The remain- 
ing tributaries (still mostly coming in on the right bank) 
are smaller, but the Kemo, which joins the Ubangi near 
its most northern point (5“ 8' H.), is of some importance as 
offering water-communication within a short distance of the 
Shari basin. The Upper Ubangi is broken in many places 
by rapids, between which are navigable stretches in which 
the river is often (especially west of 25“) wide and strewn 
with islands. The Zongo series of rapids near the great 
bend of the Ubangi, do not form an insuperable obstruc- 
tion at aU states of the river, but navigation is quite 
blocked by the Mokwangu Falls in 23“ 5' E. (10 feet), by the 
rapids of Goie (the worst on the upper river) in 25“, and 
by those of Panga in 26“ 40'. A little below the mouth of 
the Ubangi, the Sanga, a large stream flowing from north 
to south, enters the Congo. Its lower course is tortuous, 
as it flows across level, often swampy, plains ; but though 
comparatively narrow, it is navigable for a long distance. 
The main northern branch rises in southern Adamawa 
in about 7“ N., while an almost equally large western 
branch, the Ngoko, rises in the German territory of 
Cameroon (probably in about 12“ 10' E.), travei'sing a 
vast tract of uninhabited forest. It is navigable to about 
13“ 40' E. The Likuala, Licona, and Alima, which aU 
join the Congo within 30 miles of the mouth of the Sanga, 
are much smaEer streams. The Licona is still almost un- 
explored. 

Southern Tributaries . — The first of the southern tribut- 
aries of the Middle Congo, the Boloko or Lubilash of 
Grenfell, which enters in 24“ 17' E., has been proved to be 
identical with the Lomami of Cameron, rising in nearly 
9“ S., and thus flowing through more than nine degrees of 
latitude. Its course is generally parallel to the Upper 
Congo, which it approaches within 40 miles between 2“ 
and 3“ S. It is comparatively narrow and tortuous, but 
deep, with a strong current, and is hardly broken by rapids 
north of 4^“ S. About 3“ S. it traverses a region of swamps, 
which may have given rise to reports of a great lake in 
this locality. Below the mouth of the Lomami there is a 
long stretch with no southern tributary, as the great plain 
within the Congo bend is drained by streams flowing from 
east to west parallel to the main river. The northern 
branch of the Lulonga, which enters in 0“ 40' N., approaches 
the latter within 20 miles in its upper course. The main 
branch of the Euki, which enters just north of the Equator, 
and the Lukenye or Lukeni, the northern unit of the 
great Kasai system, have their sources between 24“ and 
25“ E. in the vicinity of the Lomami swamp above alluded 
to. These streams have tortuous courses, for the most 
part not broken by rapids, flowing across a level country 
once occupied by a lake, of which the present Lake Leo- 
pold 11. , connected with the lower course of the Lukenye, 
is the scanty remnant. Its shores are low and inundated 
in the rains, so that its outline is very ill-defined. Besides 
the Lukenye, the chief units of the Kasai system all flow 
north in parallel courses before acquiring the east to west 
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direction of the Lovrer Kasai on reaching the latitude of 
S. The most important in order from east to west 
are the Lubefu, Lnbilash or Sankuru, Lnlua ; Upper Kasai, 
with its tributaries Luembo, Chihumbo, Luajimo, Chikapa, 
and Lowo ; Loange, Juma or K^vilu, AYamba, and Kwango, 
the last three uniting before joining the Kasai. Most of 
these are broken by rapids along a line running from north- 
east to south-west between 5° and S'* S., ■which marks the 
descent from the higher to the low’er plateau; but their 

• lower courses are navigable. The Lulua, Kasai, Chihumbo, 
and Kwango all spring from the southern Congo water- 
shed, traced in 1899-1900 by the Belgian expedition under 
Lemaire, who showed the incorrectness of the old idea that 
the basins of the Congo and Zambezi are connected through 
Lake Dilolo. This small lake, though situated on the 
water-parting, was found to have normally no connexion 
with either system, though apparently sending water to 
the Zambezi after heavy rains. Kear its mouth the Kasai, 
■which in its lower course is generally a broad stream 
strewn with islands, is narrowed to about half a mile on 
passing through a gap in the first hne of the West African 
highlands, by the cutting of which the old lake of the 
Kasai basin must have been drained. 

The Lower Congo , — ^As already stated, the Congo is 
greatly narrowed on first reaching the more elevated ground 
in T 45' S,; the actual rapids, however, begin only immedi- 

• ately below Stanley Pool. The whole system of highlands 
(sometimes knowm generally as the Serra do Crystal) seems 
to consist of two principal mountain zones with an inter- 
mediate zone of lo'wer elevation. The passage of this last is 
marked by a more navigable stretch on the Lower Congo, ex- 
tending from Manyanga to Isangila — a distance of 70 miles, 
during which the only serious rapids are those of Chumbo 
and Itunzima, the latter in 13** 54' E. ; while above and 
below, rapids succeed each other at short intervals. Some 
eighteen main rapids or falls occur during the upper sec- 
tion (87 miles), in the course of wLich the level drops about 
500 feet ; and about ten in the lower section (56 miles), 
during which the fall is about 300. The last rapid occurs 
a little above Matadi, beyond which the river is navigable 
for large vessels to the sea, a distance of about 85 miles. 

It gradually widens out into an estuary, bordered by creeks 
and islands of a deltaic character and traversed by a deep 
canon, in which soundings of 900 feet have been obtained. 
This canon or gully is continued into the open sea for over 
100 miles, with depths as much as 4000 feet below the 
general level of the sea floor. Just below Matadi, where 
the width is about half a mile, depths of 276 and 360 feet 
have been found, the current here running at from 4 to 8 
knots, according to the season; while the difference in 
level between high and low water (not in any way due to 
tidal action) is. 20-25 feet. The tides are felt as far as 
Boma, but the rise is here not above 1 foot ; while at the 
mouth of the river it is 6 feet. The investigations carried 
out by Commander Puxey-Cust in 1899 showed that the 
canon above mentioned is occupied by salt water, which is 
nearly motionless. Above it the fresh water runs with in- 
creasing velocity, but decreasing depth, so that just within 
the mouth of the river it reaches oiy a few feet from the 
surface. (e. he.) 

Corijg'O, a Portuguese district on the west coast of 
Africa, comprising the territory of Kabinda on the north 
side of the Congo and the northern parts of the province 
of Angola on the south side of the river. Its exports 
embrace oil, india-rubber, coffee, cocoa-nuts, gums, and 
ivory; and the export trade increased from .£149,100 in 
1888 (the first full year of the Portuguese administration) 
to £222,000 ini 896. The chief town is Kabinda, on the 
coast, 35 miles north of the mouth of the Congo. 
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Congo Free State«— The Congo Free State 
(Etat Independant du Congo) is one of the largest of the 
political divisions of Equatorial Africa. It occupies a 
unique position among modern states, as it may be said to 
owe its existence to the ambition and force of character of 
a single individual. It dates its formal inclusion among 
the independent states of the world from 1885, when its 
founder, Leopold II., king of the Belgians, became, its 
head. But to understand how it came into existence, a 
brief account is needed of its Sovereign’s connexion with the 
African continent. In 1876 King Leopold sinninoned a 
conference at Brussels of the leading geographical experts 
in Europe, which resulted in the creation of “The Inter- 
national Association for the Exploration and Civilization of 
Africa.” To carry out its objects an International Com- 
mission was founded, with Committees in the princi])al 
countries of Europe. Committees were in fact so estab- 
lished, but the Belgian Committee at Brussels, where 
also were the headquarters of the International Com- 
mission, displayed from the first greater activity than did 
any of the other committees. It turned its attention 
in the first place to East Africa, and several expeditions 
were sent out, which resulted in the founding of a 
Belgian station at Karema on Lake Tanganyika. But 
the return of Mr (afterwards Sir) H. M. Stanley from 
his great journey of exploration down the Congo, forcibly 
directed the attention of King Leopold to the possi- 
bilities for exploration and civilization offered liy the 
Congo region. On the invitation of the king, Mr Stanley 
visited Brussels, and on November 25th 1878 a separate 
committee of the International Associ^ition was organized 
at Brussels, under the name “Comite d’litudeH du Haut 
Congo.” Shortly afterwards this committee hecamo the 
“International Association of the Congo,” which in its turn 
was the forerunner of the Congo Free State, The Associa- 
tion was provided with a nominal capital of £40,000, but 
from the first its funds were largely supplemented from the 
private purse of King Leopold ; and by a gradual process of 
evolution the work, which was originally, in name at least,, 
international in character, became a purely Belgian enter- 
prise. Mr Stanley, as agent of the Association, spent four 
years on the river, in exploring and concluding treaties 
with local chiefs. The first station was founded in Febru- 
ary 1880 at Vivi, and before returning to Europe in 
August 1884 Mr Stanley had established twenty-two sta- 
tions on the Congo and its tributaries. Numerous expedi- 
tions were organized by King Leopold in the Congo basin, 
and the activity of the International Association and its 
agents began seriously to engage the attention of the 
European Powers interested in Africa. On behalf of 
Portugal, claims were advanced to the Congo, based on the 
discovery of its mouth by Portuguese navigators centuries 
before. In the interests of France, M. de Brazza was 
actively exploring on the northern banks of the Congo, and 
had established various posts, including one where the 
important station of Brazzaville is now situated. The fact 
that the International Association of the Congo had no 
admitted status as a sovereign power rendered the tenure 
of its acquisition somewhat precarious, and induced King 
Leopold to make determined efforts to secure for his enter- 
prise a recognized position. Early in 1884 a series of 
diplomatic events brought the question to a head. Lord 
Granville, then British Foreign Secretary, in February of 
that year concluded a convention with Portugal, recogniz- 
ing both banks of the mouth of the Congo as Portuguese 
territory. This convention was never ratified, but it led 
directly to the summoning of the Berlin Congress of 
1884--85, and to the recognition of the International 
Association as a sovereign state. 

The United States of America wa^ the first Great 
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Power, in a convention signed on tlie 22 iid of April 1884, 
to recognize the Association as a properly constituted 
state. Simultaneously, King Leopold had been 
French Government, the 
Powers. ^ Association’s most serious rival, not only to ob- 
tain recognition but on various boundary ques- 
tions, and on the 23rd April 1884 Colonel Strauch, the 
president of the Association, addressed to the French 
Minister for Foreign Affairs a Note in which he formally 
declared that the Association would not cede its possessions 
to any Power, '' except in virtue of. special conventions which 
may be concluded between France and the Association for 
fixing the limits and conditions of their respective action.” 
The Note further declared that, as a fresh proof of its 
friendly feeling towards France, the Association engaged to 


the status of the Congo Free State were in progress, Prince 
Bismarck issued invitations to the Powers to an Inter- 
national Conference at Berlin. The Conference assembled 
on the 15th of November 1884, and its deliberations 
ended on the 26th of February of the following year 
by the signature of a General Act, which dealt with the 
relations of the European Powers to other regions of Africa 
as well as the Congo basin. The provisions affecting the 
Congo may be briefly stated. A Conventional Basin of the 
Congo was defined, which comprised all the regions watered 
by the Congo and its afEuents, including Lake Tangan 3 Tka, 
with its eastern tributaries, and in this Conventional 
Basin it was declared that “ the trade of all nations shall 
enjoy complete freedom.” Freedom of navigation of the 
Congo and all its affluents was also secured, and differential 
dues on vessels and merchandise were forbidden. Trade 
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give France the right of preference if, through unforeseen 
circumstances, it were compelled to sell its possessions. 
The right of pre-emption thus given to France was, by an 
exchange of Notes in April 1887, declared to be without 
prejudice to the right of Belgium to take over the 
possessions of the Congo Free State as a Belgian colony. 
Germany was the next Great Power to recognize the 
position of the Free State, on the 8 th November 1884, 
and the same recognition was subsequently accorded by 
Great Britain on 16th December; Italy, 19th December; 
Austria-Hungary, 24th December; Holland, 27th Decem- 
ber; Spain, 7th January, 1885; France and Kussia, 5th 
February; Sweden and Norway, 10th February; Portugal, 
14th February ; and Denmark and Belgium, 23rd February. 
While negotiations with Germany for the recognition of 


monopolies were prohibited, and provisions made for civil- 
izing the natives, the suppression of the slave trade, and 
the protection of missionaries, scientists, and explorers. 
Provision was made for the Powers owning territory in the 
Conventional Basin to proclaim their neutrality. Only 
such taxes or duties were to be levied as had “ the character 
of an equivalent for services rendered to navigation itself ” ; 
and it was further provided that (Article 16) “ The roads, 
railways, or lateral canals which may be constructed with 
the special object of obviating the innavigability or correct- 
ing the imperfection of the river route on certain sections 
of the course of the Congo, its affluents, and other water- 
ways, placed under a similar system as laid down in 
Article 15, shall be considered, in their quality of means 
of communication, as dependencies of this river and as 
equally open to the trajOfic of all nations. And as on the 
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river itself, so there shall be coUected on these roads, rail- 
ways, and canals only tolls calculated on the cost of con- 
struction, maintenance, and management, and on the profits 
due to the ])ronioters ; while as regards the tariff of these 
toils, strangers and natives of the respective territories 
were to be treated on a footing of perfect ecpality/’ The 
International Association not having possessed, at the date 
of the assembling of the Conference, any recognized status, 
was not formally represented at Berlin, but the Hag of the 
Association having, before the close of the Conference, 
been recognized as that of a sovereign state by all the 
Powers, with the exception of Turkey, the Association 
formally adhered to the General Act. 

Thus early in 1885 King Leopold had secured the 
recognition of the x^ssociation as an independent state, but 
its limits w^ere as yet not clearly defined. On the 5th of 
Pebinary, as the result of prolonged negotiations. Prance 
conceded the right of the Association to the course of the 
Lower Congo below' Manyanga, and accepted the Chiloango 
river and the w^ater-parting of the -waters of the Niadi 
Kwilu and the Congo, as far as beyond the meridian of 
Manyanga, as the boundary between her possessions and 
those of the xAssociation on the low'er river. From Man- 
yanga the frontier w'as to follow the Congo up to Stanley 
Pool, the median line of Stanley Pool, and the Congo again 
“up to a point to be settled above the river 
^^eemeiz^sLicona-Nkundja,” from wPich point a line was 
Sni ^5 to be drawn to the 17th degree of longitude 
east of Greenw'ich, following as closely as pos- 
sible the water-parting of the Licona-Kkundja basin. The 
identity of the Licona-Kkundja subsequently gave rise to 
considerable discussions with France, and eventually a 
protocol, signed at Brussels on the 29th of April 1887, 
continued the boundary along the Congo to its confinence 
with the Mobangi, whence it followed the thalweg of that 
river to its intersection with the 4th parallel of north 
latitude, below which parallel it was agreed that the 
northern boundary of the Congo Free State should in no 
case descend. In accepting this frontier King Leopold 
had to sacrifice aU claims to the vaUey of the Kiadi Kwilu, 
in which he had founded fourteen stations, and to the right 
bank of the Mobangi. With Portugal the Association con- 
cluded an agreement on the 14th of February 1885, by 
which the northern bank of the Congo was. recognized as 
belonging to the Association, w'hile Portugal retained the 
southern bank of the river as far as Kokki. Korth of the 
Congo Portugal retained the small enclave of Kabinda, while 
south of the river the frontier left the Congo at FTokki 
and followed the parallel of that place to the Kwango 
river. 

In xA^pril 1885 the Belgian Chamber authorized King 
Leopold “ to be the chief of the state founded in Africa by 
the International Association of the Congo,” and declared 
that “the union between Belgium and the new State of 
the Congo shall be exclusively personal.” This act of 
the Belgian Legislature regularized the position of King 
Leopold, wLo at once began the work of organizing an 
administration for the new state. In a circular - letter 
addressed to the Powers on the 1st of August 1885, His 
Majesty declared the neutrality of the “Independent 
State of the Congo,” and set out the boundaries which 
were then claimed for the new state, but it was not 
until fi.fteen years later that the frontiers of the Free 
State were finally settled. At the date of the issue 
of the circular the agreements with France and Portugal 
had partially defined the Free State boundaries on the 
lower river, and the 30th degree of longitude east of 
Greenwich was recognized as the limit of its extension 
eastwards. 

The following is a list of the agreements subsequently 
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made with reference to the boundaries of the State (see 
also Africa, Recent History) : — 

1. 22nd Kovember 1885, with France. —Protocol for delimita- 

tion of the Manyanga region. 

2. 29th April 1887, with France.— Protocol for debnntat.on of 

the Mobangi region. 

3. 25th May 1891, with Poitugah— Treaty for delimitation of 

the Lnnda region, and Convention of even date for the 

settlement of frontiers on Lower Congo. 

4. 24th March 1894, with Portugal.— Declaration approving 

delimitation of Lnnda region. 

5. 12th May 1894, with Great Britain.— Agreement as to Kile 

valley and boundaries with British Central Africa. 

6. 14th August 1894, with France-— Agreement as to ]\Ibomu 

river, and Congo and Kile basins. 

7. 5tli February 1895, with France.— Agreement as to Stanley 

Pool. 

The net result of the above agreements is to leave 
the Congo Free State with Prance, Portugal, and Great 
Britain as her neighbours on the north, with fjistory. 
Great Britain and Germany as her neighbours 
on the east, and with Great Britain and Portugal on 
her southern frontier. The external history of the young 
state is traced in these agreements. The main object ol 
King Leopold’s ambition was to obtain an outlet on tlu^ 
Nile, and for the history of the incidents connected with 
the two important agreements made in 1894 wiili Great 
Britain and France reference must lie made to the article 
Africa. The sacrifices made by the king to attain liis 
object were great, and involved a heavy strain on the 
finances of the state, reacting on its internal policy. The 
avowed object of the Free State was to develop ihi) 
resources of the territory with the aid of the natives, but 
it early became apparent that the Arab slave traders, who 
had established themselves in the country between Lake 
Tanganyika and Stanley Falls and on the upper river, 
offered an insuperable bar to the realization of this pro- 
gramme. The scanty resources at the disposal of the 
state imposed a. policy of restraint on the officers who 
were brought into relations with the Arabs on the iippt‘X 
river, of whom Tippu Tib was the chief. In 1886 the 
Arabs had destroyed the state station at Stanley Falla, and 
it was apparent that a struggle for supremacy was inevit- 
able. But the Free State was at that time ill prepared for 
a trial of strength, and at Mr Stanley’s suggestion the 
bold course was taken of appointing Tippu Tip governor of 
Stanley Falls, as the representative of King Leopold. 
This was in 1887, and for five years the modus vivendi 
thus established continued in operation. During those 
years fortified camps were established by the Belgians on 
the Sankuru, the Lomami, and the Aruwimi, and tlic 
Arabs were quick to see that each year’s delay increased 
the strength of the forces against which they would have 
to contend. In 1891 the imposition of an export duty on 
ivory excited much ill-will, and when it became known 
that, in his march towards the Nile, van Kercklioven had 
defeated an Arab force, the Arabs on the Upper Congo 
determined to precipitate the conflict. In May 1892 the 
murder of M. Hodister, the representative of a Belgian 
trading company, and of ten other Belgians on the Upper 
Lomami, marked the beginning of the Arab war. MTicn 
the news reached the lower river a Belgian expedition 
under the command of Commandant (afterwards Baron) 
Dhanis was making its way towards Katanga. This 
expedition was diverted to the east, and, after a campaign 
extending over several months, during which several 
battles were fought and the Arab strongholds of Nyangwo 
and Kasongo were captured, the Arab power was broken 
and many of the leading Arabs were killed. The political 
and commercial results of the victory of the Free State 
troops are thus described by Captain Hinde, who was 
Baron Dhania’s second in command The political 
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geography of the Upper Congo basin has been completely 
changed, as a result of the Belgian campaign against the 
Arabs. It used to be a common saying in this iiart of 
Africa that all roads lead to Uyangwe. This town, visited 
by Livingstone, Stanley, and Cameron, until lately one of 
the greatest markets in Africa, has ceased to exist, and its 
site, when I last saw it, was occupied by a single house. 
Kasongo, a more recent though stiU larger centre, -with 
perhaps 60,000 inhabitants, has also been swept away, 
and is now represented by a station of the Free State nine 
miles away on the river bank. In harmony with this 
political change the trade routes have been completely 
altered, and the traffic which used to follow the well- 
beaten track from Uyangwe and the Lualaba across 
Tanganyika to Ujiji, or round the lake to Zanzibar, 
now goes down the Congo to Stanley Pool and the 
Atlantic.” 

These results had been attained largely by the aid of 
native levies and allies, and a number of the men who had 
taken part in the Arab campaign were enlisted as per- 
manent soldiers by the Belgians. Among these were some 
Batetelas, who in 1895 revolted in the Lulua and Lomami 
districts. The mutineers were eventually defeated ; but in 
1897, while Baron Dhanis was making his way with a 
large expedition towards the Nile, the Batetelas again 
revolted, murdered several of their white officers, and took 
possession of a large area of the eastern portions of the 
state. Although defeated on several occasions by the Free 
State forces, the mutineers were not finally dispersed until 
near the end of 1900, when the last remnants were 
reported to have crossed into German territory and 
surrendered their arms. 

The international position of the Free State is a some- 
what anomalous one. It is an independent state admin- 
istered as if it were a colony. By his will dated the 2nd 
August 1889, King Leopold bequeathed to Belgium ‘‘all 
our sovereign rights over the Independent State of the 
Congo, as they are recognized by the declara- 
laiernn- tions, conventions, and treaties concluded since 
posHioa. between the foreign Powers on the one 

side, the International Association of the Congo 
and the Independent State of the Congo on the other, as 
well as all the benefits, rights, and advantages attached to 
that sovereignty.” It was subsequent to the execution of 
this will that the Belgian State in July 1890 acquired 
the right, already referred to, of annexing the Free State 
in ten years and six months from that date. In the year 
1895, owing to its financial difficulties, the Free State was 
obliged to ask the consent of the Belgian Government to 
a project for raising a further loan. The Belgian Ministry 
of that time believed the occasion opportune for advancing 
the date of the annexation of the Free State as a Belgian 
colony. A Bill was introduced with this object into the 
Belgian Legislature, but after long delays and a violent 
Press campaign the Ministry fell, the Bill was withdrawn, 
and the Chambers voted a further loan to the Free State to 
enable it to tide over its immediate difficulties. However, 
either on the decease of the sovereign, or at some earlier 
date, the Belgians must come to a decision whether or 
not they will accept the responsibility for King Leopold’s 
African kingdom. In the event of their refusal, the right 
of pre-emption given to France by the International 
Association in 1884 might give rise to questions of a 
somewhat complicated and serious character. 

Except for its short coast-line on the Atlantic, and for a 
small area on its north-eastern frontier, the Free State lies wholly 
within the geographical basin of the Congo. It may 
Physical be divided into three zones — (1) the small 

featares. ^oast zone west of the Crystal Mountains, through 
which the Congo breaks in a succession of rapids to the Atlantic ; 
(2) the great central zone bounded on the north by the Congo and 
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the Mobangi nver, on the east by tL e Mitiimba range of moun- 
tains, and on the south by the Congo-Zambezi watershed and the 
Portuguese frontier ; and (3) the smaller zone east of the Mitumba 
range, includnig the upper courses of some of the Congo tributaries 
which hav'C loned their vay through the ruoiintains, and west of 
Lake Mweru and the upper course of the Luapula, as well as a 
small area which belongs geographically to the Xile valley. The 
Crystal Mountains form the western edge of the Great Central 
African plateau and run, roughly, parallel to the coast. The 
Mitumba range extends from Mount Kaomba, on the southern 
frontier of the Free State, in a north-easterly direction to Lake 
Tanganyika, and then strikes northwards along the western shore 
of that Jake, past Lakes Kivu and Albert Edward to Albert Lake, 
forming the western edge of the Great Central xifncan rift valley. 
This immense mountain chain has numerous subsidiary local 
names. It varies in altitude from 5000 to 10,000 feet, Baumann 
estimates its height where it forms the western limit of the Eusisi 
valley at the latter figure, -while to the west of Lake Kivu von 
Gdtzeii calculates it at 9000 feet. The eastern escarpment is 
precipitous, but on its western face it slopes more gently into the 
Congo basin. North of the Lukuga river the main chain throws 
out into the Central zone, in a north-westerly direction, 
a secondary range, known as the Bambara Mountains, which 
forms one of the boundaries of the Manyema country. 
The interior, or Lake, zone is a high X’lateau with an average 
elevation of 3000 feet above sea-level. The Central zone 
dips with a westerly inclination from the Mitumba Moun- 
tains to-wards the western edge of the plateau. It is de- 
scribed by Wauters as “a country of alluvial plains, without any 
marked mountain features, very well watered, covered with forests 
and wooded savannahs.” The Coast zone is small in area, dipping 
down from the Crystal Mountains to the Atlantic, -where the Free 
State frontier is reduced to some 20 miles of coast-line. The Congo 
and its tributary streams form, both from the point of view of the 
physical geography and the commercial development of the Congo 
Free State, its most important feature ; hut next in importance 
are the immense forests which clothe the banks of the rivers, the 
remains of the great forest which appears at one time to have 
covered the whole of the centre of the continent. The wooded 
savannahs, where it is anticipated that in the course of time 
numerous herds of cattle may be reared, are mostly situated on 
the higher lands of the Central zone, where the land dips down 
from the Mitumba Mountains to the Congo. 

Climate . — Situated on the Equator, between about 5° N. and 
11® S. lat., the Congo Free State shows only a slight variation of 
temperature all the year round. From July to August the 
heat increases slightly, -v\nth a more rapid rise to November. 
During December the thermometer remains stationary, and 
in January begins to rise again, reaching its maximum in 
Ifebruary. March is also a month of great heat ; in April there is 
a steady decline into May, with a more rapid decline in June, the 
minimum being reached again in July. There is a marked dis- 
tinction between the wet and dry seasons in the western districts 
on the Lower Congo, where rains fall regularly from October to 
, May, the dry season being from June to September. But neaier 
the centre of the continent the seasons are less clearly marked by 
the amount of precipitation, rain falling more or less regularly at 
all times of the year. The seasons of greatest heat and of the heavy 
rains are thus coincident on the lower river, where fever is much 
more prevalent than on the higher plateau lands nearer the centre 
of the continent. The amount of the rainfall shows great varia- 
tions in different years, the records at Banana showing a total fall 
of 16 inches in 1890-91 and of 38 inches in 1893-94. Even in the 
rainy season on the lower river the rain does not fall continuously 
for a long period, the storms rarely lasting more than a few hours, 
but frequently attaining great violence. The greatest fall 
registered as occurring during a single tornado was 6 inches at 
Bolobo. In July grass fires are of common occurrence, and 
frequently sweep over a great expanse of country. Mons. A. 
Lancaster, the Belgian meteorologist, lias formulated, as the result 
of a study of all the available data, the following rule : — That 
the rainfall increases in the Congo basin (1) in proportion as 
one nears the Equator from the south, (2) as one passes from the 
coast to the interior. On the Lower Oengo the prevailing winds 
are from the west and the south-west, but this prevalence becomes 
less and less marked towards the interior, until on the upper 
river they come from the south-east. The wind, however,^ rarely 
attains any exceptional velocity. Storms of extreme violence, 
accompanied by torrential rain, and in rare instances by hail- 
stones, are of not uncommon occurrence. On the coast and along 
the course of the lower river fogs are very rare, but in the interior 
early morning fogs are far from uncommon. Europeans are subject 
to the usual tropical diseases, and the country is not suited for 
European colonization. 

Area and Pojpulation . — The area is roughly estimated at 900,000 
square miles, and the native population is variously estimated at 
from 30,000,000 (Stanley) to 14,000,000 (Saint Martin). The 
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estimated area is probably above rather than below the proper 
figure. The vast bulk of the population belongs to the Bantu 
stock, but there are found, in the great forests along the river 
banks, sparsely distributed bands of the pigmy people, who prob- 
ably represent the aboriginal inhabitants of Central Africa. In 
the noith-easterii corner of the State, in the upper basin of the 
Welle and the Mbomii, the Azande, a race of warriors and hunters 
with a social, political, and military organization superior to that 
of the Bantu tribes of the Congo basin, had intruded from the 
north, and were forcing their w'ay southwards towards the Congo 
w hen the agents of the State appeared in that region and arrested 
tlieir farther progress. Traces of Arab blood are still found in the 
districts w’here the slave traders from the east coast had established 
stations. The European population at the end of 1886 numbered 
254, of whom 46 w^ere Belgians. In 1890 there were 744 
Europeans, of whom 338 'were Belgians; in 1895, 1076, of whom 
691 w^ere Belgians. In January 1900 the European population Avas 
as follows : — Belgians, 11S7 ; Italians, 176; British, 99; Dutch, 

95 ; Swedes, 81 ; Portuguese, 72 ; French, 53 ; Germans, 42 ; 
Danish, 39 ; Americans, 33 ; Norwegians, 25 ; Swiss, 13 ; 
Austrians, 7 ; Spaniards, 6 ; and other nationalities, 30, — a total 
of 1958. 

Stations , — There are no large towns in the European sense, 
hut a number of stations have been established, some of 
-which have acquired a certain importance and have become 
the centre of a comparatively large European population. Of 
these, Boma is the headipiarters of the local administration, and 
the residence of a British vice-consul. It is situated on the right 
bank of the Lover Congo, about 60 miles from its mouth, is one 
of the principal ports of call for steamers, and the centre of a con- 
siderable trade. In 1899 the number of steamers entering the port 
of Boma was 84, of 164,035 tons, and the number of coasting vessels 
196, of 6485 tons. Banana, close to the mouth of the Congo and 
Banana Point, possesses one of the best natural harbours on the 
west coast of Africa, and is capable of sheltering vessels of the 
largest tonnage. There are a number of European factories,^ some 
of them dating from very early days, and the place is still the 
centre of a considerable commerce. The French consulate is 
situated at Banana, In 1899 the number of seagoing vessels 
entering the port was 108, of 205,610 tons, and the number of 
coasting vessels 244, of 13,353 tons. Matadi is situated on the left 
bank ot the Congo, at the highest point of the lo-wer river which 
can be reached by seagoing vessels. It is the point of departure of 
the Congo Rail-way. The rail-v^ay company has constructed two 
jetties at which steamers can discharge their cargo. Matadi is 
probably destined to eclipse both Boma and Banana as a port, but 
at present no statistics are available as to the number or tonnage 
of the vessels calling there. Luhunga, situated on the banks of 
tbe river of that name, a southern tributary of the Congo, ahont 
half-way between Matadi and Stanley Pool, w’as formerly the 
capital of the Palls district, and the chief recruiting station for 
porters on the Lower Congo. Tumba, the present capital of the 
district, is a station on the Congo Railway, the half-way house 
between Matadi and Stanley Pool, where the trains stop for the 
night. It is about 117 miles from Matadi and 143 from Ndolo, 
the terminus of the railway on Stanley Pool. Bfdolo is situated 
a short distance from the Pool, and has two channels by which 
vessels can enter and leave the port. Extensive works have heen 
undertaken, and it is intended to make Ndolo the headquarters of 
the steamers that ply on the inland waterways. Quays and a slip 
for launching vessels have been constructed. Leopoldville is the 
capital of the Stanley Pool district, and was one of the earliest 
s-tations founded by the Association. It is situated about 7 miles 
from Ndolo on the flanks of Mount Leopold, and it is considered 
probable that it may some day supplant Boma as the headquarters 
of the administration, when the increased importance of the 
middle and upper river regions makes it necessary to move the 
centre of administration from the lower river. Other places of 
importance are Lvlnahn/rg^ on the Lulua river ; Lusambo, the 
capital of the Lnalaba-Kasai district, on the Sankuru river; Coqidl- 
hatville, the capital of the Equatorial district, at the mouth of the 
Ruki ; Stanley Falls, the principal station of the district of that 
name ; Ffem Antwerp, a thriving little town, the capital of the 
Bangala district, situated on the right bank of the Congo close to 
the 19th parallel of east longitude ; Banzyville, the capital of the 
Mohangi district, on the river of that name ; BasoJeo, at the 
junction of the Aruwimi and the Congo ; and Nyangwe, which is 
beginning to recover some of the importance it possessed before it 
was destroyed in the Arab campaign of 1892-93. Bjabir is the 
capital of the Welle district, and in the leased territories on the 
Upper Nile valley the principal places are Be.jaf, Lado, Dufile, and 
WaSelai. 

Constitution . — ^The Eree State is an absolute monarchy, hut the 
Sovereign has never set foot in his African territory, which is 
administered from Brussels. There is no “constitution,” hut 
King Leopold’s power is circumscribed in certain directions by the 
General Act of Berlin, to which the Free State adhered in 1885, 
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by which freedom of trade and free navigation of the Congo and its 
affluents are secured. Civil and criminal codes have been pro- 
mulgated by decrees, and in both cases the laws ol 
Belgium have been adopted as the basis of legislation, igtration, 
and modified to suit the special requirements ol the 
Free State. In addition to the decrees, which are signed by tlie 
Sovereign and countersigned by the Secretary of State, p)rovision is 
made for the issue of Regulations and Ordinances by the Governor- 
General. The Governor- General may, in case of urgency, issue an 
Ordinance suspending for a limited period a Decree issued by the 
Sovereign. Ordinances issued by the Governor-General remain in 
force for six months, at the termination of which p)erioil they expire, 
unless they have in the meantime been superseded by Decree. All 
Decrees are published in the Bulletin' Ojfficiel, which is issued^ 
monthly at Brussels. The Sovereign is assisted in the task ol 
government by a Secretary of State, whose duty it is not only to 
countersign all Decrees, but to superintend their execution. There 
are three Departments of State, each presided over by a Secretary- 
General in subordination to the Secretary of State. These depart- 
ments are : — (1) Foreign Affairs, (2) Finance, (3) Interior. There 
is also a Treasurer-General, and a chief of the Cabinet of the 
Secretary of State. All these officials have their headquarlers at 
Brussels. The headquarters of the local administration are at 
Boma, on the lower river, the King being represented _ by a 
Governor-General, who is the head both of the naval and military 
authorities. He is assisted by a Deputy Governor-General, by a 
number of Inspectors, a Secretary-General, and several Directors. 

A Consultative Committee or Council of the beads of the various 
departments and higher officials advises the Governor-General on 
all matters which he may lay before it. There are seven depart- 
ments of the Administration: — (1) Justice, (2) Transports, 
Marine and Public Works, (3) Superintendence of State Lands, (4) 
Agriculture and Industry, (5) Defence, (6) Force riibliqiio, mid 
(7) Finance. For administrative purposes the Free State is dividod 
into 14 districts, each of which is governed by a Commissary, with 
a staff of Assistant Commissaries, Sub-Commissaries, and clerks. 
The districts are Banana, Boma, Matadi, Falls, Stanley Pool, 
Kwango Oriental, Mohangi, Stanley Falls, Lualaba- Kasai, Lake 
Leopold II., Equator, Aruwimi, Baugala, and Welle. In 1898 
the territory in the valley of the Upper Nile leased from Great 
Britain was placed for administrative purposes under the same 
regime as the districts. 

Judicial Machinery . — ^Until May 1897 the Upper Congo 
under military law, but from that date civil law has been 
administered throughout the State, wherever the autliority of the 
State extended. Courts of First Instance have been instituted in 
tbe various districts, and there is a Court of Appeal at Boma 
which revises the decisions of the inferior tribunals. Tbero is a 
further appeal, in all cases where the suna in di.spute exeneds a 
thousand pounds, to a Superior Council at Brussels composed of a 
number of jurisconsults, who sit as a Cour de Cassation. In 
consequence of repeated charges of the ill-treatment of natives 
being made against officers of the Administration, King Leopold 
instituted a Commission for the Protection of Nativc^a, and 
nominated several missionaries of different denominations to servo 
on it. It is the duty of the Commission to report to the judicial 
authorities, or to the Governor- General, any cases of the ill-treat- 
ment of the natives which may come to the knowledge of its- 
members. 

Religion and Instruction . — The native population are pagans, 
fetish worshippers, and on a very low plane of civilization. The 
State makes no provision for their religious teaching, but by the 
Berlin Act missionaries of all denominations are secured ]ierfc(;t 
freedom of action. The State has established three agricultural 
and technical colonies for lads up to the age of fourteen. Each of 
these colonies, which are situated at Boma, Loopoldville, and Neiv 
Antwerp, makes provision for the training of five hundred hoys, 
who are recruited from those rescued from slavery, from orphans, 
and from^ children abandoned or neglected by their parents. 
Practical instruction is given in various subjects, but tlic main 
object is to provide recruits for the armed force of the State, and 
only such lads as are unfitted to be soldiers are drafted into otlici- 
occupations. ^ A few native children are sent to Belgium to be 
educated. Missionaries have displayed great activity on the Congo, 
and ate encouraged by the Administration. In 1900 there were 
300 missionaries, of whom 180 were Roman Catholics and 120 
Protestants, scattered among 76 mission stations. The mis- 
sionaries do not confine themselves to religious instruction, but 
seek to raise tbe general level of the native population. In many 
districts cannibalism is rife, and degrading ceremonies arc 
practised. There are two Roman Catholic bishops, one of whom 
resides at Leopoldville, the other at Baudouiaville, and Roman 
Catholic churches for the European population are maintained at 
Boma and Matadi. 

Finance . — In the years that preceded the founding of tile Congo 
Free State the funds for carrying on the work of tbe International 
Association of the Congo were provided by King Leopold out of 
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His Majesty’s privy purse, and for some time after the recognition 
of tlie Free State this system was continued. Mr Demetrius 
Boulger states that, in the first ten years of his work on the 
Congo, King Leopold spent £1,200,000 from his private fortune. 
The first five years of the existence of the new State were greatly 
hampered by the provision of the Berlin Act prohibiting the 
imposition of any duties on goods imported into the Congo 
region, but at the Brussels Conference, in the summer of 1890, a 
declaration was signed by the Powers signatory to the Berlin Act 
authorizing the imposition of import duties not exceeding 10 per 
cent, ad 'mlorem, except in the case of spirits, which were to be 
subject to a higher duty. By agreement with France and 
Portugal, a common tariff was adopted by these Powers and the 
Congo Free State. In the same year the Belgian Government 
agreed to advance 25 millions of francs without interest, 

5 millions to be paid at once and the balance in annual 
payments of 2 millions spread over ten years. At the end of 
that period Belgium acquired the option of taking over the Free 
State as a Belgian colony. At the same time the King undertook 
to make an annual contribution of a million francs out of his privy 
purse to the revenue of the State. In addition to the 2 
million francs per annum received from Belgium, the 1 million 
francs from the King, and the proceeds of the Customs, the State 
derives a small portion of its revenues from direct taxation of the 
European population, but it is mainly dependent on the profits 
derived from the State domains. The Free State is in fact 
a great commercial undertaking as well as a governing body. It 
has established plantations in various parts of the State domains, 
or Crown lands, but these are mainly in the experimental stage, 
and the bulk of the revenue from the State domains is derived 
from the collection of caoutchouc, or rubber, from the forest, and 
the trade in ivory. In 1886 the total revenue of the State only 
amounted to 71,261 francs. The following table shows the 
revenue and expenditure as set forth in the Budgets in 1891, the 
first year in which complete figures are available, and at intervals 
since that year : — 


Year. 

Revenue. 

Expenditure. 


Francs. 

, Francs 

1891 

4,554,931 

4,554,931 

1895 

6,004,764 

7,370,939 

1898 

14,765,050 

17,251,975 

1899 

19.966.500 

26.256.500 

19,672,965 

1900 

27,731,254 


The Budget for 1900 estimated the revenue and expenditure as 
follows : — 


Revenue 

Expenditure. 

Advance by Belgium 
Grant by King 
Customs . 

Transport, &c. 

State Domain, &;c. . 
Portfolio 

Various . 

Francs. 

2,000,000 

1,000,000 

4.680.000 

3.800.000 
11,200,000 

2,950,000 

626,500 

Central Office . 
Dept, of Interior 
,, Finance 

,, Foreign! 
Affairs 1 
and j 
Justice j 
Contingencies . 

Francs. 

110,360 

11,050,013 

15,423,681 

158,000 

989,200 

26,256,500 

27,731,254 


The following table shows the rapid advance made in the 
revenue derived from the State domains : — 


Year. 

From State Domains. 


Francs. 

1886 .... 

74,261 

1891 .... 

1,319,145 

1896 .... 

5,887,404 

1900 .... 

11,200,000 


In July 1887 bonds bearing interest at 2^ per cent, were issued 
to the amount of 11,087,000 francs to represent sums adva-nced to 
the old Committee and Association, the advantage of which was 
taken over by the Free State. The hulk of these bonds were 
issued to King Leopold, but in January 1895 His Majesty cancelled 
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the bonds in his possession, and in 1901 there only remained an 
indebtedness of 422,200 francs m respect oi: this issue. In 1888 
and 1889 bearer bonds to the amount of 70 million francs weie 
issued out of an authorized issue ot 150 million francs. These 
bonds are redeemable in 99 years by annual drawings, and are 
entitled to an addition of 5 per cent, per annum when drawn. 
The Redemption Fund is administered by a Committee represent- 
ing the bondholders. The Belgian Government in 1S90 advanced 
the 25 milhon francs already leterred to, without interest, as well 
as tw'o further sums of 5,287,415 francs and 1,517,000 francs, the 
former to enable the State to repay a loan and so prevent the 
forfeiture ot an immense territory which had been pledged as 
security to an Antwerp banker, and the latter to balance the 1895 
Budget. In October 1896 a small loan of 1,500,000 francs was 
raised at 4 per cent., and in June 1898 a further sum of 12,500,000 
francs wms raised at the same rate of interest. The Centi-al 
Administration has experienced considerable difiiculty in adjust- 
ing the State’s revenue and expenditure, and, apart from 
other considerations, it is extremely probable that the in- 
creasing difficulty of providing funds will oblige the Belgian 
Government to assume direct responsibility for the Congo 
territories. 

Defence , — The Administration was at first compelled to recruit 
soldiers among races outside the State territories, but in 1886 
a small beginning was made in recruiting among the local tribes. 
The greater part of the army consisted in 1901 of locally-raised 
levies, recruited partly by voluntary enlistment and partly by 
the enforced enlistment of a certain number of men in each 
district, who are selected by the Commissary in conjunction with 
the local chiefs. In 1899 the effective force was fixed at 11,850 
men, divided into 23 companies, and commanded by 200 European 
commissioned officers and 241 sergeants. The term of service for 
volunteers does not exceed seven years, while the militiamen raised 
by enforced enlistment serve for five years on active service, and tor 
two years in the reserve. The men are armed with the Albaiii, the 
officers with the Mauser rifle. There are seven camps of instruc- 
tion, and the artillery includes Krupps, Maxims, and Hordenfeldts. 
A fort has been erected at Chinkakassa near Boma, commanding 
the river below the Falls, and there is another fort at Kinshassa 
on Stanley Pool to protect Leopoldville and the railway terminus. 
The Governor-General is Commander -in- Chief of the armed forces 
of the State, and the Commissaries are in command of the military 
forces in their districts. In the 1891 Budget the expenditure ou 
the army was giveu at 2,271,628 francs ; in 1896 it had risen to 
4,820,793 francs; in 1898, to 6,870,631 francs; and in 1900, to 
7,803,408 francs. 

Land and Froduction . — On the 1st of July 1885 it was decreed 
that ‘‘unoccupied lands are considered as belonging to the State.” 
There are three forms of ownership recognized in the 
Free State — (1) the right of the natives to land in 
their actual occupation; (2) private ownership by Europeans 
of land which they have acquired, and of which they are the 
registered owners ; and (3) State ownership of all the land not 
included in either of the two former categories. The system of 
land registration adopted was based on the Torrens system, and 
offers great facilities for easy transfer. There is a separate 
department for the management of the Domain or Crown lands. 
Plots for factories and blocks of agricultural land are sold at 
certain fixed rates, but the main contribution to the State 
revenue from the Domain lands is obtained, as has been seen, 
from the collection of rubber and ivory. In 1891 and 1892 the 
State"* endeavoured to obtain a monopoly of the rubber trade, and 
circulars were issued to the Commissaries in certain districts 
instructing them that not only was the collection of rubber by the 
natives to be regulated, hut that in future the natives were to be 
compelled to sell their rubber to the State. Vigorous protests by 
the private trading companies were made against this attempted 
violation of the freedom of trade secured by the Berlin Act, and 
eventually the circulars were withdrawn and an arrangement 
made by which certain areas were reserved to the State and 
certain areas to private traders ; while the question of the 
regime to he established in the basins of the Lualaba, the 
Upper Lomami, and in Urua and Katanga was reserved until 
such time as these districts were more effectually brought under 
control. 

Minerals . — Comparatively little is known of the mineral wealth 
of the country. Iron is widely distributed, and worked in a 
primitive fashion. It has been found in the Manyanga country, 
the Manyema country, on the Upper Congo, in the Urua country, 
in the basins of the Kasai and the Lualaba, and in Katanga. 
Immense ironstone hills, estimated to contain millions of tons of 
ironstone of superior quality, have been reported in the south- 
eastern region. The wealth of Katanga in copper has been 
described by several travellers, and the expedition sent out in 
1891 reported that the richest deposits are to be found in the 
southern, districts on the bank of the Lufira river. Copper is also 
reported in other districts, such as Mpala and Ulvira on Lake 
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Tanganyika. Gold lias been discovered in Katanga, but before the 
alvent of Europeans was held in less repute than copper. Lead, 
tin (Mobaiigi basin), sulphur, and mercury are also reported to 
exist, but until the introduction of European methods it is 
impossible to say what are the mineral resources of the Congo 
region, and wdiether they can he worked at a profit. 

Ajiimcd and Vegetable Elephant and hippopotamus 

ivory formed for some years the most important article of export. 
"When Europeans first entered the Congo basin the natives were 
found to have large stores of “dead ivory” in their possession. 
These stores are still being drawn on for export, supplemented hy 
the “live ivory” obtained by the killing of elephants m the 
present day. In July 1SS9, as a precaution against the externiina- , 
tion of the elephant, the King issued a degree prohibiting the 
killing of elephants without special permission. Large herds still 
exist in the Congo forests, especially in the eastern and north- 
eastern districts. A reference to the commercial statistics will 
show that ivory is still the second most important export from the 
Tree State. It is, however, a bad second to caoutchouc, the 
rubber of commerce, which is obtained from the rubber-bearing 
li'ina - L florida — •which exists in practically inexhaustible 

<p. L-.t -■ . 1 " the value of the rubber exports only amounted 

to 159,000 francs. In 1900 the value had risen to 28,973,505 
francs. Palm oil, palm nuts, gum copal, and timber are other 
natural products which swell the volume of exports, though not at 
present to any considerable extent. Timber is as yet only 
exported to the value of between £3000 and £4000, but the vast 
forests contain many trees, the wood of -which is sufficiently 
valualtle to pay the cost of transport to Europe. Ebony, teak, 
African cedar, mahogany are a few only of the woods that abound 
on the Congo. Coffee and tobacco are found in a wild state, and 
there is an immense n-umher of fruit-bearing trees, and of plants 
yielding spices and essences which may in time he turned to 
profitable account. 

Agriculture . — Until the advent of Europeans the natives, 
except in the immediate neighbourhood of some of the Arab 
settlements, did little more than cultivate small patches of land 
close to their villages. They grew bananas, manioc, the Spanish 
potato, the sugar cane, maize, sorghum, nee, millet, eleusine, and 
other fruits and vegetables, as well as tobacco, bu-t the constant 
state of fear in which they lived, both from their neighbours and 
from the Arabs, offered small inducement to industry. Future 
agricultural development will depend on the success which attends 
the efforts to turn the native into a regular labourer. Plantations 
have been established both by the State and by private companies, 
and already small quantities of coffee, cocoa, tobacco, and maize 
liave been exported. There are no statistics of the number 
of domestic animals in tbe country, but there is a number 
of horses, mules, donkeys, cattle and pigs, and it is believed that 
cattle-rearing may be profitably undertaken in the eastern portions 
where the country rises towards the Mitiimha Range, when the 
political conditions and improved transport arrangements make 
such an experiment possible. 

Industries . — In some dis-bricts the natives possess considerable 
skill in working in wood, ivory, and metals, but the Congo 
industries are at present purely local. Iron and copper are 
extracted by certain tribes, which enjoy a practical monopoly of this 
kind of work. The knives, spears, and shields of native workman- 
ship frequently show both ingenuity and skill, alike in design and 
in execution. European fabrics have, among the tribes nearest the 
coast, already affected the weaving of cloths by the natives, but 
over a great part of the State territory the natives still mannfffcture 
cloth from vegetable fibres. They employ four different colours, 
yellow, the natural colour, black, red, and brown, which are obtained 
by dyeing, and these colours they combine into effective designs. 
In some tribes a rude form of printing designs on cloth is practised, 
and on the Sankuru and Lukenye a special kind of cloth, with a 
heavy pile resembling velvet, is made by the Basongo-Meno and 
other tribes. 

The following table shows the total exports under 
the headings— (1) Special Commerce, which includes only such 
artiedes as originate from the Congo Free State ; and ^2) General 
Commerce, which includes exports of all kinds from the Free 
State, whatever their place of origin : — 


Year. 

n 

Special. 

General 

1887 . 

1890 . 

1895 . 

1898 . 

1899 . 

1,980,441 

8,242,199 

10,943,019 

22,163,482 

36,067,959 

7,667,949 

14,109,781 

12,135,656 

25,896,706 

39,138,283 


Tne following table shows the value of the principal prod'ucts 


exported from the Free State (Special Commerce) at three 
periods : — 


Ai tides. 

1887. 

1895 

1890, 

Caoutchouc . 

Ivory . 

Palm nuts . 

Palm oil 

Timber 

Miscellaneous 

Francs. 

116,768 

795,700 

590,781 

462,609 

14,583 

Francs 

2,882,585 

5,844,640 

1,242,898 

935,658 

12,200 

25,038 

Francs 

28,100,917 

5,834,620 

1,293,413 

734,511 

91,31-2 

13,180 


1,980,441 

10,943,019 

36,067,950 

The increasing importance of the trade with Belgium is shown 
in the following table, in which will be found the vnliic of the 
general exports to Belgium, Holland, and Great Britain at three 
periods : — 

Country. 

1S90 

3895. 

189!). 

Belgium 

Holland 

Great Britain 

Francs. 

2,217,599 

8,073,208 

833,941 

Francs 

8,999,660 

885,405 

592,490 

FraiU"^, 

32,367,828 

1 

28l,59;5 

The first year for which full statistics of ^imports 
1893. The* following table shows tho Special and ( 
in that year and in two subsequent years. “ Spcoi 
goods intended for consumption immediately on ' 
on their being taken out of tho entrepot 

are availalile is 
leneral Imports 
al ” imports arc 
their arrival, or 

Year. 

Special 


General 

1893 . 

1897 . 

1899 . 

Francs. Francs. 

9,]75,103 10,148,418 

22,181,462 23,427,197 

22,325,846 27,102,581 


Of the special imports in 1899, Belgium sent 15,592,745 francs ; 
Great Britain, 2,922,739; Germany, 1,359,088; and Holland, 
882,426. The principal articles imported in 1899 were textile laJiric.s 
and clothing, 5, 147, 610 francs ; food substances, 3,887,912; stoamers 
and machinery for steamers, 2,704,819 ; drinks, 1,718,027 ; niotal 
and metal goods, 1,667,391 ; machinery other than for steamers, 
1,492,310 ; arms, ammunition, &c., 932,073. 

Shipping and Navigation . — There is a fortnightly service of 
steamers between Antwerp and Eoma and Banana. There is also 
freq[uent steam communication with Liverpool, Hamburg, Rotter- 
dam, and Lisbon. In 1899 there entered at Boma and Banana 192 
seagoing vessels of 369,646 tons, and cleared 197 vessels of 375,71 5 
tons. Of the tonnage entered, 191,843 was Belgian ; 79,037, 
British ; and 65,682, German. Of the tonnage cleared 189,933 was 
Belgian; 85,588 was British ; and 67,113, German. During the 
same year 440 coasting vessels of 19,838 tons entered, and 451 
vessels of 20,557 tons cleared from the same ports. 

Internal Gommunicatiems . — From the mouth of the Congo to the 
beginning of the rapids, which render the river un navigable— a 
distance of about a hundred miles — the State maintains a llect of 
seven steamers, in which passengers and goods are transported from 
the larger ocean-going steamers to Matadi, the point ol departure 
of the railway. Matadi can, however, be approached by ships of 
considerable burden. Before the railway, all merchandise ami 
goods for the interior had to he carried by porters from tho (‘oast 
to Stanley Pool. This method was both costly and inconvenient. 
The journey took three weeks. In 1887 the King granted to tlui 
Congo Industrial and Commercial Company a concession to con- 
struct a railway from the lower river to Stanley Pool, and, ai'tcr 
a survey had been made, a Congo Railway Company was founded 
in Brussels in July 1889, with a capital of 25 million francs, of 
which the Belgian Government subscribed 10 millions. The mov- 
ing spirit in this great enterprise was Colonel Thys. Tlie work 
was begun almost immediately, but nearly insuperable difficulties 
were encountered, both engineering and financial. Tbe lino was 
finally completed in March 1898, and formally opened to traffic 
in the following July— nine years after its practical inception. 
The length of the line is 260 miles, and its inland terminus is at 
KTdolo on Stanley Pool, a short distance from Leopoldville, There 
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IS a weekly service oi three passenger trams in each direction, two 
days being occupied on the journey. The trains do not run during 
the night. The single through fare for Europeans is £20, and the 
freight charges are proportionately high, judged hy European 
standards, though considerably below the charges which had to be 
paid before the railway was built. The cost ot consti acting and 
equipping the lailway was 68 millions of francs. Other railways 
which are projected are a short line from Boma to the Lukulu 
river, for the purpose of opening up the Mayumbe province ; a line 
or lines of railway between the navigable waters of the Upper 
Congo and Lake Tanganyika, -with subsidiary lines which would 
develop the rich provinces of Manyema, Urua, and Katanga ; and a 
railway in the Upper Welle district, for the purpose of opening up 
the north-eastern provinces and affording rapid access to the 
leased territories on the Upper ISTile. 

Waterways . — It is, however, in the splendid navigable water- 
ways of the main Congo stream and its tributaries that the Free 
State lias found, and will continue to find, its most powerful in- 
strument in the development of its resources. For a full account 
of the river and its tributaries reference may be made to the 
article on the Congo Kivee, but the following table, printed in the 
Mouvement G4ographiquG, shows approximately the extent of the 
waterways open to navigation : — 


Congo (from Stanley Pool 
to Stanley Falls) . 990 miles ! 


Lefini 

. 70 ,, 

Kasai 

. 500 ,, 

Mlini Lukeyuia . 

. 680 ,, 

Lake Leopold 11. 

. 590 ,, 

Kwango . 

. 220 „ 

Juma 

. 400 ,, 

Saukiiru . 

. 400 ,, 

Lubefu 

. 140 ,, 

Luhi . 

. 60 ,, 

Lulua 

. 160 ,, 

Alima 

. 200 ,, 

Dikwalea . 

. 200 ,, 

Sanga 

. 560 „ 

Goko ^ . 

. 100 „ 

Mamb6r4 . 

. 160 „ 


Lake Mantumba 

. 220 miles 

Mobangi . 

. 750 ,, 

Nghiri . 

. 140 „ 

Iberiga . 

. 90 „ 

Lebai 

. 60 , 

Ombela . 

. 50 „ 

Kuangu . 

. 80 ., 

Ruki 

. 530 „ 

Momboyo 

• 370 ,, 

Lulonga . 

. 400 „ 

Lopori . 

. 280 ,, 

Manga] a. 

. 230 ,, 

Rubi 

. 90 „ 

Aruwimi . 

. 160 ,. 

Lomami . 

. m „ 

Total 

. 9350 miles 


The State maintains on these waterways a fleet of steamers 
which in 1900 numbered 26 vessels, for the purpose of preserving 
authority, provisioning the stations, promoting trade, and operat- 
ing the postal service. Private trading companies, French, 
Belgian, and Dutch, and several Missionary Societies also maintain 
steamers on the inland waters, and the number is being rapidly 
increased since the docks have been built at Ndolo and the railway 
olfers increased facilities for transport. Away from the railway 
and the waterways, transport is still mainly effected by porters. 

Posts and Telegraphs . — The Free State is included in the Postal 
Union. There were in 1899, 20 post offices. Steamers leave Leo- 
poldville at regular intervals with mails. In 1898 the postal 
authorities dealt with 103,032 letters, papers, and other postal 
matter in the internal service, and with 343,077 in the ex- 
ternal service. There is not as yet any direct cable com- 
munication with Europe, messages being sent either mU St 
Thomas or md St Paul de Loanda. In 1893 a Decree was 
issued authorizing the construction of a telegraph line from Boma 
to Lake Tanganyika. In 1895 the line had been made as far as 
Matadi, and in. 1898 it reached Stanley Pool simultaneously with 
the railway. The line is an aerial one, and is now being carried 
up the banks of the river towards Stanley Falls, while an expedi- 
tion under Mr Mohun, an ex-Consul of the United States, was in 
1900 engaged in constructing the line from the Tanganyika end. 
In 1898 a Decree authorized the construction of two branch lines 
to Rejaf, in the Upper Mile valley, and to Katanga. There is a 
telephone from Matadi to Stanley Pool, following the railway 
line. 

Trading and Exploring Companies . — There are no banks in the 
Free State, financial operations being conducted either hy the State 
or by the private companies which have been founded principally 
by Belgian capitalists. Mr A. J. Wauters, Secretary- General of 
the Compagnie du Congo pour le Commerce et T Industrie, which 
was established in December 1886, and has promoted several 
subsidiary companies, including the Congo Kailway Company, 
says that in 1898 there were 25 companies represented in the 
Free State, which had been founded in Belgium, Holland, and 
Portugal, with a total capital of about 60 millions of francs. 
Half of this sum was represented by the capital of the railway 
company, the next largest companies in point of capital being the 
Belgian Company of the Upper Congo, with a capital of 5 mil- 
lions of francs, and the Katanga Company with 3 millions. 
There were other five companies, with their headquarters in the 
Free State, which had been founded by virtue of special Decrees 
issued by King Leopold, and were subject to the law of the 


Congo Free State. The capital of two of these companies is 
not stated, but the other three have a joint capital of 6-] millions 
of francs. By a Decree issued on the 7th of February 1896 the 
King authorized the issue of State notes payable to bearer, and a 
first issue of 400,000 francs was sanctioned. These notes are pay- 
able at the State Treasury at Brussels, and are accepted by the 
State in payment of moneys due to it. 

Authoeities. — O fficial: Protocols and Generod Act of the West 
African Conference. London, 1SS5. — VPtat Itule'ptndant du 
Congo d V Exposition de Brnxelles. Brussels, 1S97. — Bullet m Ojji- 
del de VEtat Independant dii Congo. Brussels, 1885, et seq. 
(published monthly). — Rccueil admimst/ atif de VEtat ladcpendant 
(1% Congo. 3 vols. Brussels. — Documents concernant le Congo, 
imprimes qjor ordre de la Chanibre des representants de Belgique 
1891-95, — Expose des motifs dn projet de loi apjjrouvant Vannextun 
du Congo d la Belgique {Documents parlementaires, Mo. 91). 1895. 
General: Watjtees. D'Etat Independant du Congo. Brussels, 
1899 , — Wautees and Btiyl. BthliograpliiG du Congo (ghing 
the names of 3800 books, pamphlets, maps, and notices i elat- 
ing to the Congo). Brussels, 1895. — Boulgee. The Congo 

State. London, 1898. — Chaeaux. Le Cmigo Hisiorlque, diploma- 
tique, physique, politique, economique, humanitaire et colonialc. 
Brussels, 1894. — Geemain. La Question du Congo et ses corrol- 
aires devant le Parlement beige. Brussels, 1899. — Wautees. Le 
Congo Elustre. 4 vols. Brussels, 1892-95.— Cattiee. Droit et 
Administration de VEtat Ind&pendant du Congo. Brussels, 1898. 
— Droogmans. Quatre Conferences sur le Congo. Biu.ssels, 1895. 
— Bouegxjignon and five others. Congo, dimat^ constitution du sol 
et hygiene de VEtat Independant du Congo. Brussels, IS 98. — 
Alexis. Le Congo Beige. Brussels, 1888. — Bailey. Travel 

and Adventw'e in the Congo Free State. London, 1894. — Bentley. 
Life on the Congo. London, 1887.— Bula M’Zau. Travel amd 
Adventures in the Congo Free State. London, 1894. — Buedo. Lcs 
B eiges dans VAfrique centrale. 6 vols. Brussels, 1891. — Bue- 
Eows. The Zand of the Pigmies. London, 1899.— Coquilhat. 
SurleSaut-Congo. Paris, 1888.— Dupont. Le Congo. Brussels, 
1889. — Glave. Six Years of Adventure in Oongoland. London, 
1893 . — Godelieye, Mapje. Six ans au Congo. Brussels, 1898. 
Hinde. The Fall of the Congo Arabs. London, 1897. — Jean- 
NENT. Quatre Annies aio Congo. Brussels, 1889. — SiE Haeey 
Johnston. The River Congo. London, 1895. The Colonization 
of A-frica. Cambridge, 1899. — Scott Keltie. The Partition of 
Africa. 2nd ed. London, 1895.— Le Maiee. Congo et Belgique. 
Brussels, 1895. Au Congo comment Us noirs travaillcnt. Brussels, 
1895. — Le Mouvement Giographique. Brussels, w’eekly. — Oeteoz. 
Conventions Internationales concernant VAfrique. Brussels, 1898. 
— Peschuel-Loesche. Kongoland. Jena, 1887. — Picaeo. En 
Congolie. Brussels, 1897. — KhCLUS. NouvelU geographic um- 

verselle. Yol. xiii. Paris, 1888. — Stanley. The Congo and 
the Founding of its Free State. London, 1885. Through the 
Dark Continent. London, 1878.— Thys. Au Congo ei au, Kasai. 

Brussels, 1888. — Teouet. Le Chemin de fer du Congo. Brussels, 
1898. — Van Moesel. Etude sur la legislature de VEtat 
Independant du Congo. — Waep. Fire Years with the Congo 
Cannibals. London, 1890. — Silva White. The Development 
of Africa. London, 1890. — Wissmann. Im Innern Afrilms. 

Berlin, 1888. — Keeves. International the Congo 

Free State. Baltimore, 1894.— Moyniee. ^ Jx* t ••'’’on du Congo 
Devant VInstitut de Droit International. Geneva, 1883. — Du 
I 'Fiep. La Question du Congo depuis son origine jusqu^ aujourd’hui. 
Brussels, 1885. (j. s, K.) 

CongfO (French)- See French Congo. 

CongregatiorialSsni-— Congregationalipi as a 
designation of a Christian denomination has of late in some 
respects modified its significance. In Great Britain there 
is to be observed among Congregationalists a growing 
tendency towards a mutual connexion or combination of 
churches as distinguished from a bare Independency. This 
movement is seen not only in the multiplying of conven- 
tions and conferences for religious and educational purposes, 
hut also in more permanent forms of ecclesiastical federa- 
tion. It appears in the increased vigour and influence of 
the Congregational Union of England and Wales, which 
are manifest, for example, in the series of volumes 
entitled Congregational Lectures, together with Britain. 
the Hymnals, all of which have been issued, 
under its auspices. The merging of the Evangelical Union 
of Scotland in the Scottish Congregational Union is a 
circumstance illustrating the prevailing tendency. It may 
be added that the participation of the British Congregational 
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clilirclies Tvith their foreign brethren of the same ecclesi- 
astical form in two international conncils, is one sign of 
the prevailing disposition to unite with the continued 
self-government of each local church a closer connexion 
with churches abroad as well as at home. The various 
local unions of Congregationalists in England likewise indi- 
cate a spirit w’hich is in marked contrast with the isolation 
of earlier times. It is to he observed, however, that the 
system of councils, with their part not only in the adjust- 
ment of differences but also in the ordination and installa- 
tion of ministers — the system which has been in America 
a distinguishing feature of Congregationalism, — ^has not 
gained a place in the British Congregational churches. The 
w'ork accomplished by Congregationahsts in England during 
the last few decades in providing new means of education, 
in particular for the education of ministers, is worthy of 
special remark. The establishment of Mansfield College at 
Oxford, by the transformation of Spring Hill College, 
Birmingham, through the act of Dr Dale and his co- 
trustees, w'as an event of much consequence in its direct 
effect in elevating the character of the ministry, not to 
dwell on its stimulating influence in other directions. The 
newly constituted University for London is of much 
service to Congregationalists, as w’ell as to other Noncon- 
formists, by having a Eaculty of Theology, and by affiliat- 
ing their theological colleges, all of wffiose professors are 
recognized as theological teachers. In 1870 there were 
3069 Congregational churches in Great Britain and Ireland, 
in 1900, 4851 j in 1870, 2468 ministers, in 1900, 3132 : 
in the British colonies, in 1870, 296 churches, in 1900, 
765; in 1870, 236 ministers, in 1900, 459. In 1900 in 
Great Britain and Ireland there were 1,733,065 church 
sittings, and 415,664 church members; 684,006 Sunday- 
school pupils, 64,334 teachers, and 5484 lay preachers. 

Congregationalism in America has spread from New 
England, its primitive home, over the West to the Pacific, 
hut has never had more than a slight foothold in the 
Southern States of the Union. The remarkable junction 
or fusion of the Independents or ‘‘Separatists” who 
emigrated from Leyden to Plymouth, Massachusetts, wdth 
the Puritan Nonconformists of Massachusetts Bay, modified 
Independency by the introduction of positive 
States. fraternal relations among the churches. This 
gave rise to Congregationalism in the more 
proper sense of the term. Beyond the limits of New 
England the progress of the denomination was a good 
deal hindered for a long period by the willingness of New 
Englanders going West either to join the Presbyterians, 
with whom they were substantially agreed in doctrine, or 
to combine with them in a mixed scheme of policy in 
which the Presbyterian element was uppermost. It was 
not until about 1850 that American Congregationalists 
began to draw more closely together, and to propagate in 
the Western States and Territories their own distinctive 
policy. They have since established not a few colleges 
and a number of well-organized theological seminaries, 
which have exerted much power in building up their 
co^union. Meanwhile, without giving up the main 
principle of the autonomy of the local church, they have 
developed in various ways an active disposition to co- 
operate as a united religious body. This is seen in the 
organization of strong voluntary societies for the promotion 
of education and the increase of the ministry, and for the 
prosecution of missions. To these organizations a great 
deal of money is annually contributed. Their public 
services bring together large assemblies, which meet from 
year to year in different cities, often widely remote from 
each other. This tendency to denominational union is 
specially manifest in the institution of the National Council, 
which convenes at intervals of three years, and is composed 
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of ministers and lay delegates, representing the churches. 
The Council, like minor councils which it is the old custom 
to caU together to consider matters of local concern, is each 
time dissolved at its adjournment. It is possessed of no 
authority. Its function is to deliberate on subjects of 
common concern to the entire denomination, and to publish 
such opinions and counsels as a majority may sec fit to 
send forth to the churches. The first of the National 
Councils (1865) issued a brief statement of doctrine, 
descriptive of the religious tenets generally accepted by tlie 
denomination. Later (1883) a large committee, previously 
appointed, framed a more full Confession of Faith, with 
the same end in view. Of course neither of these creeds 
was in the least binding upon ministers or U])on chiivelies, 
except so far as in each instance they might bo adopted. 
The movement in the direction of union has been still 
further promoted by the two International Councils referred 
to above, in which the American Congregationalists lia^'C 
met the representatives of their brethren in Great Britain 
and its Colonies having the same faith and ])olity. In 
the different States, Conferences, composed likewise of re- 
presentatives of the several churches and their ])astors, 
have sprung up. These meet at stated intervals for the 
consideration of practical subjects of moment, and for the 
promotion of a religious spirit. There is a tendency, 
moreover, to accord to the Conferences the function of 
determining the tests of ministerial standing in the C^)U- 
gregational denomination. In some of tlio States the 
licensing of preachers, which w^as formerly left to tlie 
voluntary associations of ministers in the different local- 
ities, has been made a function of the State Confereru^cH. 
At the very first, in New England, the theory was laid 
that a minister, on ceasing to he the pastor of a particular 
church, falls into the rank of laymen. But the view was 
very soon adopted, and since has universally prevail (‘<1, 
that a minister in such cases still retains his clerical 
character. In later times the measure of authority conceded 
to a pastor as the shepherd of a flock has been much 
diminished in consequence of the gradual development of 
democratic feeling in both minister and congregation. This 
loss of clerical prestige has been in no small degree pro- 
moted by the increasing habit of dispensing wdth a f(jrm 
of installation, and of substituting for a permanent pastor- 
ate, instituted with the advice and consent of a council, 
an engagement to serve as a minister for a fixed term of 
one or more years. Under this custom of “ stated supplies ” 
ordination may be granted to those whose ministry in a 
particular church is made and dissolved by no other process 
than a mutual agreement. The Congregational churches, 
as distinct from the churches retaining the same polity, 
but separated by the adoption of Unitarian opinions, have 
in times past professed to be Calvinists of stricter or more 
moderate types. But as early as 1865, Arminians were 
welcomed to Congregational fellowship. In the last few 
decades, with the spread in the community of innovations 
in doctrinal and critical opinions, a wider diversity of belief 
has come to prevail, so that “Evangelical,” in the popular 
sense of the term, rather than “ Calvinistic,” is the epithet 
more suitable to apply to the American Congregational 
preachers and churches. The Tear-Booh for 1900 reported 
the total number of communicants in all the States at 
629,874, the number of Sunday-school scholars as 682,907, 
the total number of ministers as 5604, the amount of 
benevolent contributions by the churches as $2,110,413. 
Within the denomination are seven theological seminaries 
for the training of preachers. 

The Congregational Year^Booh for 1901 gave the following fig- 
ures for Great Britain, Ireland, and the Channel Islands churched 
branch churches, chapels, and mission stations, 4843 ; church 
members, 431,517 ; scholars, 693,347 ; ministers, 3123 ; evangelists 
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and lay pastors, 22/ ; lay preachers, 5185. In comparing these 
figures with those for the preceding year, which are given in the 
body of this article, it must be borne m mind that in 1901 “99 
churches in England and Wales have not made returns, and are 
not included in this summary,” whereas in 1900 no less than 417 
churches, including mission stations, were omitted ; so that the 
ligures for 1901 mark, if anything, a slight decline. The hulk of 
the foreign mission work of the British Oongregationahsts is done 
through the agency of the London Missionary Society. This 
society, although originally founded on an unsectarian basis by 
membeis of various denominations (including Churchmen), has 
become more and more closely connected with the Coiigregationiists, 
as other bodies came to have denominational societies of their own. 
In fact, at the present day the L.M.S. is “mainly dependent both 
for its missionaries and for its funds upon Congregationalists ” ; 
and a sx)ecial responsibility for the society was formally recognized 
by the Congregational Union at the meeting held at Hull in the 
autumn of 1889. P p 

Congre¥es, Richard (1818-1899), English 
Positivist, was born at Leamington, 4th September 1818, 
and was educated at Eugby under Dr Arnold, who is said 
to have expressed a higher opinion of him than of any 
other pupil. After taking first-class honours at Oxford 
and gaining a fellowship at Wadham, he spent some time 
as a master at Eugby, but returned to Oxford as a tutor, 
and there published a small work on the history of the 
Eoman Empire of the West, and an annotated edition of 
Aristotle’s Politics. About 1857 the attachment which 
ho had conceived to the Positivist philosophy of Comte 
induced him to resign his fellowship, and the remainder of 
his life was devoted to the propagation of the Positive 
Philosophy. Unlike Mr Erederic Harrison, Professor 
Boesly, and Dr Bridges, he accepted Comte’s teaching in 
its totality, — the worship and ritual, and the general 
philosophy, — and a split in the ranks of English Positivism 
was the result, Mr Harrison and his school setting up at 
Newton Hall on more independent lines than those of the 
complete surrender to Comte which Congreve inculcated. 
He translated several of Comte’s works, and in 1874 
published a large volume of essays, in which Comte’s 
views as to the duty of Great Britain towards her foreign 
])ossessions, which usually consisted in renouncing them, 
were advocated with solemn earnestness, but without 
carrying conviction. In private life Mr Congreve was the 
most amiable and urbane of men. He died at Hampstead 
on the 5th of July 1899. 

Conjeeveram, or Kanchipur, a town of 
British India, in the Chingleput district of Madras, 46 
miles south-west of Madras by rail. Population (1881), 
37,275; (1891), 42,548; (1901), 46,140, showing an in- 
crease of 8 per cent. The municipal income in 1897-98 
was Es.48,000. It has two high schools, two printing- 
presses, and several literary institutions. 

Corijuring. See Magic. 

Coriklirag'j Roscoe (1829-1888), American 
senator and lawyer, was born in Albany, N.Y., on the 30th 
of October 1829. He was admitted to the Bar in 1850, 
and in 1858 was elected as a republican representative in 
Congress. Except during the years 1863 and 1864 he 
remained in the House until 1867, when he was chosen for 
the Senate. His abilities, aggressive leadership, and a 
haughty bearing always attracted much attention. In the 
republican national convention of 1876 he was a candidate 
for nomination for the Presidency. In 1881 he resigned 
his senatorship and sought re-election by the state legisla- 
ture as a personal vindication, because President Garfield, 
without consulting him, had appointed a political opponent 
as collector of the port of New York. Being unsuccessful, 
he took up the i)iactice of law in New York City, and 
appeared in some very important cases. He died in New 
York City, 18th April 1888. 


ONNECTICUT 

Connaught^ H.R.H. Arthur Williain 

Patrick Albert^ Duke of, (1850 ), third son 

and seventh child of Queen Victoria, was born at Bucking- 
ham Palace on 1st May 1850. Being destined for the 
army, the young prince was entered at the B.oyal Military 
College, Woolwich, in 1866. He received his com- 
mission on the 19th June 1868, being gazetted to the 
Eoyal Engineers. In the following November he w'as 
transferred to the Eoyal Artillery, and on the 3rd August 
1869 to the Eifle Brigade. He got his company in 1871, 
and changed to the 7th Hussars in 1874; was promoted 
major in 1875, and returned to the Eifle Brigade as 
lieutenant-colonel in September 187G. He was promoted 
colonel and major-general in 1880, lieutenant-general in 
1889, and general in 1893. He accompanied the expedi- 
tionary force to Egypt in 1882, and commanded the 
Brigade of Guards at the battle of Tel-el-Kebir (medal and 
clasp) ; he was mentioned three times in despatches, 
received the C.B., and was thanked by Parliament. In 
1886 the duke went to India and commanded the Bombay 
army until 1890, when he returned home and was appointed 
to the command of the Southern District from 1890 to 
1893, and to that of Aldershot from 1893 to 1898. On 
the departure of Lord Eoberts for South Africa, the duke 
succeeded him as Commander-in-Chief of the forces in 
Ireland, 9th January 1900; and in 1901 was given the 
command of the Third Army Corps. On attaining his 
majority in 1871, an annuity of £15,000 was granted to 
Prince Arthur by Parliament, and in 1874 he was created 
Duke of Connaught and Strathearn and Earl of Sussex. 
On 13th March 1879 he married H.E.H. Princess Louise 
Marguerite of Prussia, third daughter of Prince Frederick 
Charles, and received an additional annuity of £10,000. 
The marriage at Windsor Castle was the most magnificent 
that had taken place there since the w^edding of the 
Princess Eoyal in 1858. The Duke and Duchess repre- 
sented Queen Victoria at the coronation of the Czar 
Nicholas II. at Moscow, in May 1896, when eight-and- 
twenty foreign princes were present. 

Conneaut, a village of Ashtabula county, Ohio, 
U.S.A., on the shore of Lake Erie, on three railways. It 
has a good harbour and is a shipping-point of some im- 
portance. It was the first settlement in the Western 
Eeserve. Population (1890), 3241; (1900), 7133. 

COBTlfiectiCyt- — One of the New England States 
of the American Union, with a land area (according to the 
Census Bulletin) of 4845 square miles, or of 5004 accord- 
ing to the ofiicial survey of 1893. The highest land is 
the summit of Bear Mount in Salisbury, Litchfield county, 
2355 feet above the mean high tide point at the sea. The 
highest elevation reached by any railway in the State is 
1335 feet, about two miles east of Norfolk. According to 
the ofiS-cial survey (1893), 38i per cent, of the State was in 
woodland. Population (1870“), 537,454; (1880), 622,700; 
(1890), 746,258; (1900), 908,420. Of the total popula- 
tion in 1900, 454,294 were males and 454,126 females; 
238,210 were foreign-born and 15,996 coloured (including 
15,226 negroes, 599 Chinese, 18 Japanese, and 153 
Indians). Out of 280,340 adult males 18,984 were 
illiterate; 16,696 of these being foreign-born. The death- 
rate in 1900 was 17 per thousand; (1890), 18'6. The 
average number of persons to the square mile in 1900 
was 187 ’4. The State contains 24 incorporated cities or 
boroughs, with a population of over 5000 and with an aggre- 
gate population of 532,1 23. These figures show that 58*58 
per cent, of the total population was urban. There were 5 
cities with a population of 25,000 or over, namely. New 
Haven, Hartford, Bridgeport, Waterbary, and New Britain. 

The General Assembly (Senate and House) is elected 
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Liemiially by a plurality vote, and meets at Hartford. 
Tiiere are tid Senators and 255 members of tbe Lower 
House, making 279 in all: 87 towns have 2 members 
of the House each, and 81 have 1 each. This diflerence 
in membership is of historic origin, depending on the 
establishment of the town, except that every town vrhich 
the decennial census shows to have 5000 inhabitants is 
entitled to 2 members. With the shifting of population, 
many old to^^ms with twm members each are now smaller 
than younger towns, allowed only one each. The result 
has been a demand from the larger towns for more repre- 
sentation. On the other hand, it has been contended that 
the town is the political unit under the Connecticut scheme 
of government, that one body is designed to be popular 
and the other representative, and that the twm Houses of 
the National Congress, agreed upon in the Constitutional 
Convention of 1787 under the “ Connecticut Compromise,” 
illustrate the same scheme with the titles reversed. Several 
constitutional amendments have accordiugly been proposed, 
including one for the plurality election of State olScers. To 
elect these a clear majority of the votes cast was, in 1901, 
still required. Otherwise the General Assembly selects one 
from the twm highest candidates for each position. Woman 
sutfrage is permitted in school matters, but very few 
women vote. Local option prevails as to liqu-or-selling, 
and in 1899 there wm*e 79 licence and 89 no-licence towns. 
The executive officers of the State, chosen biennially, are 
governor, lieutenant-governor, secretary, treasurer, comp- 
troller, There is also an attorney-general, elected once in 
four years. This office w^as estabSshed in 1898. State 
supervision is very general; 21 State boards and com- 
missions having offices in the State House. In 1883 a 
State board of pardons w’as established ; up to that time 
pardons had been granted by the General Assembly. 

Finance . — The funded debt in. 1901 was $2,131,100, of which 
$495,000 was at 3-^ per cent, and $1,636,300 at 3 per cent. From 
this should be deducted the cash in hand, usually from $500,000 
to $750,000. Except for the military commutation tax of $2 per 
caput on male citizens between 21 and 45 years of age, the revenue 
of the State since 1890 has been collected by indirect taxation 
and almost entirely from corporations. The receipts for the year 
ending September 30, 1899, were $2,749,273, which, however, in- 
cluded the income of various funds. The direct tax laid upon the 
towns was suspended in 1891. A rapid increase followed in State 
expenditures, from $1,757,512 in 1891 to $2,550,080 in 1897 — an 
increase of 50 per cent., while the income increased only about 30 
per cent. In 1893 and 1899, however, the income exceeded the 
receipts by ample margins. While there is no direct State tax, 
citizens are taxed locally by the county, the town, the city, or 
the borough, and the school district. Many of the tax laws are 
antiquated, and the need of general revision has long been urged. 

Roads . — In 1895 a “good roads movement ” began, under which 
in the first six years the State expended about $700,000, con- 
tingent upon contributions of about $500,000 from town and 
county treasuries. When the work began the highway com- 
mission reported 5558 miles of main roads and 8530 of side roads 
in the State — total, 14,088 miles. About 250 miles were improved 
between 1895 and 1901. 

Railways . — There are 1013*35 miles of steam railway. Of these 
all but tbe New London Northern, from New London to Brattle- 
boro, Yt. (56*1 miles in Connecticut) ; the Central New England, 
from Hartford to the Hudson (67*25 miles in Connecticut) ; and 
the South Manchester, from South Manchester to Manchester 
(2*25 miles), are included in the system of the New York, New 
Haven, and Hartford Railroad Company, which controls 2047*19 
miles, of which 887*75 are in Connecticut. It controls all the 
rail routes between New York and Boston, and the entire Old' 
Colony system in Massachusetts, and also practically all the 
steamboat lines on Long Island Sound. Between New Haven and 
New Rochelle, N.Y., where the line divides, the company has 
four tracks. The company has an authorized capital of 
$100,000,000, of which in 1899 about $55,000,000 had been 
issued. It had then 8654 stockholders, of whom 2620, holding 
$16,036,500 of the stock, were residents of Connecticut. The 
majority of its board of directors must be citizens of Connecticut. 
It reported 28,211 employees in 1899. In that year the railways 
of the State carried 50,269,468 passengers and 15,891,642 tons of 
freight. Efforts have been made for several years to abolish grade 
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crossings of rail and waggon roads, but in 1899 there still remained 
988 of these death-traps. ^ n 

Other Means of Communication. — The first successiui troUcy 
road was established m Connecticut m 1885. In 1899 there were 
31 companies working 462*92 miles of trolley,^ not counting 
sidings, and these roads carried that year 59,084,702 passengers. 
Their capital stock aggregated $12,715,948, and their bonded debt 
$10,608,800. They had 2465 employees. During 1^899 the trolley 
roads injured 324 persons, and the steam loads 327. Tlie trolley 
has brought wide outlying rural districts into close touch with the 
cities, and has connected centres of population, so as to make thoni 
practically one community. The store, the church, the thc;itre, 
and the farm have all received a new impulse from the inovcnient. 
Besides the trolley, a ‘ ^ third rail ” electric system is Ivung d(' voloncd 
in Connecticut. The New York, New Haven, and 1 iarl loi d llail - 
way, at a power-house at Berlin, produces electricity, which is 
carried on a central rail between the rails of the road bed of one of 
its regular tracks. The power is taken up by a shoe that travels 
along°the third or middle rail, and heavy cars on the solid road bed 
can make very fast time. The third rail operates between New 
Britain and Berlin, 3 miles, and between Hartford and Bn.stql, 
through New Britain, 17 miles. Electric lighting is very general, 
and in many instances water-power is utilized for this piir})ose. 

Manufactures. — The great demand for copper wire and lor other 
parts of electric outfit has given an immense impetus to the copper 
and brass mills, which are the largest consumers of copper in the 
world, and are situated chiefly in the Naugatuck Valley in Wafer- 
bury, Torrington, and Ansoma. The State holds a leading place 
in the production of silk, woollen, and cotton goods, liro-arTus 
and ammunition, edge tools, hardware, needles, bicycles, motor- 
carriages, rubber goods, thread, sewing machines, clocks, hats, 
silverware, knit goods, ko. Connecticut maintains its reputation 
for inventions, and for the skill of its mechanics. In 1900 the 
number of manufacturing establishments in the State (excluding 
977 having a product of less than $500 each, hut iiKiliiding 4630 
classified as hand-trades) was 9128, with a total ca])ital (includ- 
ing land, buildiiigs, machinery, &c., but not ca])ital stock) of 
$314,696,736. There Were 9981 salaried employees receiving 
salaries amounting to $12,286,050 ; an average niiniber of 176,694. 
wage-earners, receivuig total wages of $82,767,725 ; and 9381 pro- 
prietors and firm members. The cost of materials (iiiclmtiiig 
mill supplies, freight, fuel, &c.) was $185,641,219. The addticl 
values of the products in the different establishments amountesd to 
$352,824,106. If from this gross value be deducted, in order to 
avoid duplication, the value ($144,809,525) of materials purchased 
in a partly manufactured form — where the iinisl'*:! p”f ■Ir- 1 of one 
industry is used later as the raw material for an* 'i (i i ■■ total 
net value of the products is found to be $208,014,581. Tbo most 
important industries and the value ■'^f tbrir produft^ v'c-*'. : toxtih', 
manufactures, $49,265,752 ; brass ir.ii nih' ii r- - '.i . J .-i'! g rolled 
brass and copper), $48,526,868 ; foundry and machine shops pro- 
ducts, $18,991,079 ; hardware, $16,301,198 ; plated and britaimia 
ware, $9,538,397. 

Banks. — ^Tliere were, in 1899, 88 mutual savings banks, with de- 
posits of $174,135,195 belonging to 393,137 depositors. Of these 
depositors 341,362 had each less than $1000 on deposit, whose total 
deposits amounted to $68,420,853. These banks do much to en- 
courage thrift. They pay as a rule 4 per cent, interest on the 
deposits. In June 1900 there were 81 national banks in tlic 
State ; capital, $20,747,070 ; surplus and undivided profits, about 
$11,000,000; deposits, $42,700,000. There were also 8 State 
banks; capital, $2,240,000 ; surplus, &c., $864,000; deposits, 
$6,726,563 ; and thirteen trust companies; capital, $1,317,800 ; 
surplus, $880,000, deposits, $7,420,608. The total deposits of all 
the banking interests were thus $230,982,366. 

Insurance. — The 8 stock fire insurance companies had in 1900 
$10,250,000 of capital, $13,895,791 of net surplus, and $41,956,826 
of assets, and insured about $2,700,000,000 of property. Besides 
these were 17 mutual companies with $2,000,000 of assets 
and $111,500,000 of risks. The fire losses paid by Connecticut 
companies in 1899 were $12,417,000. In life insurance, 6 
companies with assets of $156,972,000, including $15,656,721 of 
surplus, were in 1900 insuring 356,661 persons for a total of 
$507,245,300. The assets of the fire and life companies of tlie 
State together exceed $200,000,000. It was in Connecticut that 
accident insurance was first undertaken in the IJnitoci States. 
The deposits of the hanks and the assets of the life and fire insur- 
ance companies aggregate nearly $475,000,000. 

Education . — Almost every town grew up around a church, and 
every town has also its school. Education lias been an object of 
concern from the founding of the colony, and the State ranks among 
the first in this respect. Yale ITniversity, at New Haven, founded 
in 1701, has a total of 2542 students and a faculty of 271» 
Trinity College at Hartford, founded in 1823, reported for 1900, 
137 students and 24 instructors. "Wesleyan University at 
Middletown, founded in 1829, had 339 students and a faculty of 
26. Common school education is compulsory between the ages of 
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7 and 16. In 1899 there were 1516 public schools, 76 high schools, 
77 kindergartens, and 19 evening schools ; also 177 private schools’ 
with 30,083 registered scholars. The State furnishes $200 to 
establish, and up to $100 a year to maintain, a free public 
library in any town that will contribute an equal sum. In 1899, 

6 years after the passage ot the law, 51 towns had established free 
libraries under its provision, and there were 40 others, making 
91 free public libraries in the State, with 566,706 volumes and 
a yearly circulation of 1,609,788 volumes. There were also 43 
travelling libraries,” which move from one town to another, the 
gifts of individuals or associations. jj 

Con nellsvi lien a borough of Fayette county, Penn- 
sylvania, U.S.A., situated in the south-western part of the 
state, ou Youghiogheny river and on branches of the 
Pennsylvania and the Baltimore and Ohio Eailways, at an 
altitude of 915 feet. It is the centre of the well-known 
Connellsvillo coking coal region, in which most of the coking 
coal used in iron-smelting in the United States is produced. 
Out of 47,142 coking ovens in the United States in 1899, 
19,294 arc in this district; while of the total amount of 
coke produced in the Union (19,640,798 tons), not less 
than 10,389,335 tons were made in this district. Popula- 
tion (1880), 3609; (1890), 5629; (1900), 7160. 

CoririCrSVille, capital of Fayette county, Indiana, 
U.S.A., situated on Whitewater river, in the eastern part 
of the state, at an altitude of 828 feet. It is at the 
intersection of the Cincinnati, Hamilton, and Dayton, the 
Cleveland, Cincinnati, Chicago, and St Louis, and the 
Fort Wayne, Cincinnati, and Louisville Eailways. Popu- 
lation (1880), 3228; (18.90), 4548; (1900), 6836. 

Conscience, Hendrik (1812-1883), the most 
eminent of modern Flemish writers, was born at Antwerp 
on the 3rd of December 1812. Although he invariably 
signed his name Hendrik, his baptismal name was Henri. 
He was the son of a Frenchman, Pierre Conscience, from 
Besanijon, who had been chef de timonerie in the navy of 
Napoleon, and who was appointed under-harbourmaster 
at Antwerp in 1811, when that city formed part of France. 
Hendrik’s mother was a Fleming, Cornelia Balieu. When, 
in 1815, the French abandoned Antwerp after the Con- 
gress of Vienna, they left Pierre Conscience behind them, 
lie was a very eccentric person, and he took up the 
business of buying and breaking-up worn-out vessels, of 
which the port of Antwerp was full after the peace. The 
child grow up in an old shop stocked with marine stores, 
to which the father afterwards added a collection of un- 
saleable books; among them were old romances which 
inflamed the fancy of the child. Llis mother died in 1820, 
and the hoy and his younger brother had no other com- 
l)aniou than their grim and somewhat sinister father. In 
1826 Pierre Conscience married again, this time a widow 
much younger than himself, Anna Catherina Bogaerts. 
Hendrik had long before tlxis developed an insatiable 
passion for reading, and revelled all day long among the 
ancient, torn, and dusty tomes which passed through the 
garret of “The Green Corner” on their way to destruction. 
Soon after his second marriage Pierre took a violent 
dislike to the town, sold the shop, and retired to that 
Kempen or Campine which Hendrik Conscience so often 
describes in his books — the desolate flat land that stretches 
between Antwerp and Venloo. Here Pierre bought a 
little farm, with a great garden round it, and here, while 
their father was buying ships in distant havens, the boys 
would spend weeks, and even months, with no companion 
but their stepmother. At the age of seventeen Hendrik 
left the paternal house in Kempen to become a tutor in 
Antwerp, and to prosecute his studies, which were soon 
broken in upon by the revolution of 1830. He volun- 
teered as a private in the new Belgian army, and served in 
barracks at Venloo, and afterwards at Dendermonde, until 
1837, when he retired with the grade of sergeant-major. 
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Throwm in this way with Flemings of every class, and 
made a close observer of their mental habits, the young 
man formed the idea of viiting in the despised idiom of 
the country, an idiom .which was then considered too 
vulgar to be spoken, and much less written in, by educated 
Belgians. Although, close by, across the Scheldt, the 
Dutch possessed a rich and honoured kterature, many 
centuries old, written in a language scarcely to be dis- 
tinguished from Flemish, a foolish prejudice denied re- 
cognition to the language of the Flemish provinces of 
Belgium. As a matter of fact, nothing had been written 
in it for many years, when the separation in 1831 served 
to make the chasm between the nations and the languages 
one which could never be bridged over. It was therefore 
vdth the foresight of a pro]Dbet that Conscience wuote, in 
1830 itself, “I do not know how it is, but I confess I find 
in the real Flemish something indescribably romantic, 
mysterious, profound, energetic, even savage. If I ever 
gain the power to write, I shall throw myself head over 
ears into Flemish composition.” His poems, however, 
written while he was a soldier, were all in French. He 
received no pension when he was discharged, and going 
back idle to his father’s house, he determined to do the 
impossible, and write a Flemish book for sale. A passage 
in Guicciardini fired his fancy, and straightway he wrote 
off that series of scenes in the war of Dutch Independence 
which lives in Belgian literature under the title of InH 
Wonder jaar 1566) this was published in Ghent in 1837. 
His father thought it so vulgar of his son to write a book 
in Flemish that he turned him out of doors, and the 
celebrated novelist of the future started for Antwerp, with 
a fortune which was strictly confined to two francs and a 
bundle of clothes. An old schoolfellow found him in the 
street and took him to his home ; and soon various people 
of position, amongst them the eminent painter, Wappers, 
interested themselves in the brilliant and unfortunate 
young man. Wappers even gave him a suit of clothes, 
and presented him to the King, who expressed a wish, 
which was not immediately carried out in consequence of 
some red tape, that the Wonderjaar should he added to the 
library of every Belgian school. But it was under the 
patronage of Leopold I. that Conscience published his 
second work, Fantasy^ in the same year, 1837. A small 
appointment in the Provincial Archives relieved him from 
the actual pressure of want, and in 1838 he made his first 
great success with the historical romance called The Lion- 
of Flanders, which still holds its place as one of his 
masterpieces. To this followed How to become a Painter, 
1843; What a Mother can Suffer, 1843; Sisha van 
Boosemael, 1844; Lamhrecht Hensmans, 1847; Jacob 
van Artevelde, 1849 ; and The Conscript, 1850. During 
these years he lived a variegated existence, for some 
thirteen months actually as an under-gardener in a country 
house, but finally as Secretary to the Academy of Fine 
Arts in Antwerp. It was long before the sale of his 
books, greatly praised but seldom bought, made him in 
any degree independent. His ideas, however, began to be 
generally accepted. At a Flemish Congress which met at 
Ghent so early as 1841, the writings of Conscience were 
mentioned as the seed which was most likely to yield a 
crop of national literature. Accordingly the patriotic 
party undertook to encourage their circulation, and each 
fresh contribution from the pen of Conscience was wel- 
comed as an honour to Belgium. In 1845 Conscience was 
made a Knight of the Order of Leopold. To write in 
Flemish had now ceased to be regarded as a proof of 
vulgarity; on the contrary, the tongue of the co.mmon 
people became almost fashionable. The poet K. L. 
Ledeganck (1805—1849), who celebrated the “Three 
Sister-Cities” of Ghent, Bruges, and Antwerp, was the 
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first to follow in tlie steps of Conscience. Another 
national writer who, though much older than the noyelist, 
became his eager disciple, was J. F. Willems (1793-1846), 
and Flemish literature began to live. In 1845 Conscience 
published a History of Belgium^ hut he was w^ell advised 
to return to those exquisite pictures of Flemish homedife 
which must always form the most valuable portion of his 
repertory. He was now at the height of his genius, and 
Blind Rosa^ 1850; Rikketikketak^ ISol ; The Decayed 
Gentleman, 1851 ; and The 2Iiser, 1853, rank among the 
most important of the long list of his novels. ThevSe had 
an instant effect upon contemporary fiction, and Conscience 
had many imitators. Nevertheless, not one of the latter 
has approached Conscience in popularity, or has deserved 
to approach him. In 1855 the earliest translations of his 
tales began to appear m English, French, German, and 
Italian, and his fame became universal. In 1867 the post 
of Keeper of the Royal Belgian Museums was created, and 
this important sinecure wm.s given to Conscience. He con- 
tinued to produce novels \\ith great regularity, and his 
separate publications amounted at last to nearly eighty in 
number. He was now the most eminent of the citizens of 
Antwerp, and his seventieth birthday w^as celebrated by 
public festivities. After a long illness he died, in his 
house in Antwerp, on the 10th of September 1883; he was 
awarded a public funeral. The portraits of Conscience 
present to us a countenance rather French than Flemish in 
type, with long smooth hair, contemplative dark eyes 
under heavy brows, a pointed nose, and a humorous 
broad mouth ; in late life he wore the ornament of a long 
white heard. "Whether the historical romances of Con- 
science will retain the enormous popularity which they 
have enjoyed is much less than certain, but far more likely 
to live are the novels in which he undertook to be the 
genre-painter of the life of his own day. In spite of too 
rhetorical a use of soliloquizing, and of a key of sentiment 
often pitched too high for modern taste, the stories of 
Conscience are animated by a real spirit of genius, mildly 
lustrous, perhaps, rather than startlingly brilliant. T^Tiat- 
ever glories may be in store for the literature of Flanders, 
Conscience is always sure of a distinguished place as its 
forerunner and its earliest classic. (e. g.) 

Con sett j a town and railway station in the north- 
western parliamentary division of Durham, England, 12 
miles north-west of Durham city and 14 south-west of 
Newcastle. Besides the parish church there are Baptist, 
A¥esleyan, and other chapels ; also a town-hall. There are 
extensive collieries in the district, and large ironworks. 
Area of urban district, 1024 acres. Population (1891) 
8460; (1901), 9694. 

Conshohocken, a borough of Montgomery 
county, Pennsylvania, U.S.A., situated in 40° 04' N. 
lat. and 75“ 18' W. long., on the north bank of 
Schuylkill river, 13 miles north-west of Philadelphia, in 
the south-east part of the state. It is entered by the 
Pennsylvania and the Philadelphia and Beading Eailways. 
Population (1880), 4561; (1890), 5470; (1900), 5762. 

Constance, a city in the grand duchy of Baden, 
on the south bank of the Ehine at its exit from the Lake 
of Constance, and 30 miles from Schafihausen by rail. It 
stands at a height of 1316 feet above the level of the sea. 
The Vincent collection of painted glass in the chapter-house 
has now been sold. The Dominican convent has been 
converted into a hotel; in its tower John Hus was 
confined for three months, before he was burnt on 6th July 
1415 on a field in the suburb of Bruhl. In the market- 
place are two historical houses — one wherein Barbarossa 
signed the peace of Constance with the Lombard cities in 
1183, and the other in which Frederick of Hohenzollern 
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was in 1417 invested with the March of Brandenburg. The 
population of Constance was 21,363 in 1901. 

S. J. Capper, The Shores and Cities of the Bodensee, London, 
1881. — G. Gsell-Felr. Bet Bodensee. Munich, 1893 (Bruck- 
xaann’s illustrierter Beisefiilirer). — E. Issel. Die Beformation 'in 
Konstanz. Freiburg i/B., 1898.— F. X. Kraus. Die Kuiistdcnl- 
maler des Kreises Konstanz. Freiburg i/B., 1887. — J. Lairle. 
Geschichte der Stadb Konstanz. Konstanz, 1896. 

Constance, Lake of, or the “Swaptax Sea,” 

on the north-east frontier of Switzerland. According to the 
latest measurements, its area is 207 square miles (of vhich 
81|- square miles belonged to Switzerland, viz., 59;| square 
miles to Canton Thurgau, and 21-^ square miles to Canton 
St Gall), its height above the sea-level 1309 feet, its 
greatest length 40 miles, its greatest depth 1014 feet, and 
its greatest width 7J miles. 

Constant, Benjamin (1845-1902), French 
painter. See Schools of Painting {France). 

Constan’Ia (or Kustendji), a town and seaport 
of Eumania on the Black Sea, 140 miles l>y rail from 
Bucharest. The bridge at Cernavoda across the river 
Danube was opened by the king in 1896. A line of fast 
passenger steamers, owned by the Eumanian Governnu'iit, 
in connexion with the Orient express and Ostend exprc'ss, 
conveys passengers and mails to Constantinople. Tlie 
town has greatly developed of late years, owing to its 
improved communications by land and sea, and. is now 
much used as a summer bathing resort. The streets arc^ 
clean and well kept. Constanta is on the site of tJui 
ancient Tomi, where Ovid lived and died in exile. There 
is a statue erected to his memory in the chief square of 
the town. Pojpulation (1895), 10,607 ; (1900), 12,725, 
about one-half of whom are of the Orthodox faith, and 
the remainder pretty equally divided between Eoman 
Catholics, Moslems, Armenians, and Jews. 

Coinsta.l1itinsi, a town and railway station of Spain, 
in the north of the province of Seville. Population in 1897, 
9983. The neighbourhood is chiefly agricultural, with some 
mines, lead and iron, in the sierra not far offi The local in- 
dustries are those connected with cork, wood, alcohol, and tan- 
neries, and the market days every week are very animated. 
It is one of the most important towns of the province, thongli 
its public buildings offer nothing worthy of notice. 

Constsintino, capital of the department of the 
same name in the east of Algeria, picturesquely perched, 
2130 feet above the sea, on a rock rising perpendicularly 
nearly 1000 feet from the bed of the Eummel, winch sur- 
rounds it on the north and the east, while on the W'cst the 
city is connected by an isthmus with the mainland. It is 54 
miles by rail south by west of Philippcvillc, its seaport, and 
has railway connexion also with Algiers, Bona, Tunis, and 
Biskra. Important strategically, Constantine by its beauty 
of situation annually attracts crowds of visitors. There 
are no important buildings of recent erection. Eailways 
yve taken away from the city its monopoly of the traffic 
in wheat, though its share in that trade still amounts to 
from 10 to 12 million francs (£400,000-£480,000) a year. 
Its industry also is considerable, its peltry business 
employing 1000 persons and supplying the wants of 2 
millions. It also manufactures woollen stuffs. There is 
a project to surround the city with capacious reservoirs, 
such as would transform the face of the country. The 
population in 1891 was 46,580, and in 1900 it was 
51,997, of whom 18,387 were French. The iiidigvnous 
element, numbering 28,000, grows faster than the colonial 

Consta.ntinople, the capital of the Turkish 
Empire, situated on the strait between the Black Sea 
and the Sea of Marmora. The last quarter of the 19th 
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century wrouglit little change in the outward aspect of the 
city, but throughout that period, during the reign of Sultan 
Abdul Hamid IL, many of the conditions of life in the 
Turkish capital underwent considerable alteration. This 
arises from the fact that Sultan Abdul Hamid’s mode of 
life and method of government were wholly different from 
those of his predecessors. Constantly preoccu]3ied with 
apprehension for his personal security, he transferred his 
alDode, shortly after coming to the throne, from the palace of 
Dolma Baghtche, on the bank of the Golden Horn, w^here 
he did not feel safe, to Yildiz Kiosk, a pleasure resort of 
his predecessors on a hill behind Beshiktash, overlooking 
Pera, Stamboul, the lower Bosphorus, and the Sea of 
Marmora. The park is surrounded by a great w^all, in 
some parts 50 feet high, and contains two small lakes, the 
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one natural and the other artificial Early in 1901 the 
Sultan, in order to extend the park towmrds Ortakeui, 
bought a large adjacent estate, consisting of a mansion 
and extensive grounds, wEich are now enclosed within the 
mural fence of Yildiz. Within this carefully guarded 
enclosure are numerous buildings, wEich include an 
observatory, baths, a museum of arms, a porcelain factory, 

I a furniture manufactory, armouries, stabling for 150 
horses, and a harness factory, besides a number of 
chMets and other fanciful eclitices. The most conspicuous 
amon<^st these latter is the Merassim Kiosk, built specially 
for the occupation of the German Emperor^ on his first 
visit in 1889, and enlarged for his later visit m 1898. 
Some of the smaUer chalets are used as prisons for political 
prisoners, or as houses of detention for persons undergoing 
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inquisitorial treatment. Within the mam enclosure, a 
second wall surrounds the kiosk which the SiJtan, with 
his four principal wives, inhabits, and wpeh he 
designed. About it are grouped smaller kiosks m wMck 
the other ladies of the harem reside. The doors of this 
inner harrier are all locked at sunset, and therein,^ pro ® 
by his bodyguard, the Sultan passes his nights in affiure 
security. In March 1901 the Offices of the Privy Purse, 
from the windows of which— commanding a viw of the 
road between the palace gateway and the Hamidien 
Mosque — approved visitors witnessed the Selamlik pro- 
cession on Fridays, were demohshed by Imperial order, 
called forth by the Sultan’s ever-increasing fear of assassin- 
ation. The palace domain is guarded by two hattenes 
of artiUery, and by the whole of the 2nd division of the 


First Army Corps, composed of 12 battalions, each 600 
strong. These are lodged in spacious barracks hnilt on the 
outer side of the park wall, with a mosque adjacent thereto 
for the special use of the troops. The Sultan’s guard con- 
sists of (1) the “Tufenkdjis,” or l^odyguard of whom 
there are 94, Albanians and Circassians; (2) “® , 
sors,” drilled soldiers, numbering about 300, Mbanians 
and Bosniaks; (3) the “Hademfe” (^arde de luxe), em- 
ployed only on State occasions, and comprising the 
Lsicians of the Palace, about 500 in number ; (4) the 
“Tchaush,” of whom there are between 50 and oO, an 
who are messengers as well as guards ; (5) the Bekdjis 
or watchmen, numbering 200, who keep watch by relays 
all over the park by day and night. 

The most important of the matenal changes smee 1880 
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is tile construction of tlie quays on eacli side of the Golden 
Horn. Eegiin in 1S91 by a French company with a 
capital of nearly a iiiillion sterling, the quay was com- 
pleted ill 1899 on the Galata side to its full length 
of 7-jG metres, with a breadth of 20 metres j and the 
portion on the Stamboul side, of which the total length 
is 378 metres, was finished and opened in 1900. The 
appearance of the port is much improved by the demolition 
of the dilapidated structures which previously bordered 
either shore, and which are replaced by substantial 
buildings. Tramways have also conduced to the embel- 
lishment of the city, for — ^loesides causing improvement in 
the streets they traverse — they have promoted much new 
building in salubrious localities, commanding fine prospects, 
which were previously out of reach. On both sides of the 


line, extending north-west of Pera, a large number of 
detached houses with gardens have been built, forming a 
new and extensive faubourg, which on one side reaches out 
in the direction of Eyub and the Sweet Waters of Europe, 
and on the other along the heights overlooking the lower 
Bosphorus and the Marmora. Excciiting the streets trav- 
ersed by the tramways, a few of those in which the 
departments of State are situated, and some of the siil)- 
urbau roads, the other highways and byways remain 
unimproved, wearing the old ragged pavement, destitute 
of footways, and fiaiiked by buildings, mostly wooden, ol: 
mean design and more or less decayed. 

The ravages of the great fire of 1870, which consmnt'.d 
5000 buildings in Pera, have been almost, though not yet 
completely, made good. In the renovated quarters stone 



buildings mostly replace the wooden structures which the 
conflagi^ation swept away. Ah the dwelling-houses are 
stone-built, and of late the fashion has set in of building 
large and lofty blocks divided into suites of apartments. 
This tendency to erect costly and substantial buildings 
has been promoted by the increased facilities for insuring 
against fire.^ Year by year new insurance agencies have 
been established, and by 1900 no less than forty-three 
companies (about half of them British) were represented 
in Constantinople. Some new public buildings in con- 
spicuous positions fix the eye in viewing the city from the 
sea. Such are the Armoury at Matchka, on the heights of 
Nishan-Tash, above Dolma Baghtch^; the Imperial Otto- 
man Bank, in Galata ; the offices of the Public Debt, in 
Stamboul; and the School of Medicine, between Scutari 
and Haidar Pasha. 


The appearance of the Bosphorus has greatly faded in 
recent years, owing to the largo number of yalu and 
'konahs which, through the dispersal of many old Turkish 
families, have been left empty and become dilafndated. 
The new generation eschews the Bosphorus,— wheni the 
price of land is still nominally high, although there is no 
demand for it, — and has bought ground largely along 
the course of the Anatolian Eailway, between the terminus 
at Haidar Pasha and the station of Pendik on the Mar- 
mora. This region, which is mild, picturestiue, and well 
wooded and watered, with a very productive', soil, is now 
overspread with newly-built houses of the better sort in 
more or less spacious gardens, all occupied by the Turks 
who built them. Since 1855, when Constantinople was 
much shaken and somewhat damaged by the earthquake 
which destroyed Brusa, the Turkish capital had not ex- 
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perienced any severe seismic convulsion until July 10^ 
1894. On that day there was a violent shock lasting 
nearly twenty seconds. The damage wrought by it was 
chiefly in the quarters lying between the Mosque of Sultan 
Ahmed and the Adrianople Gate. All the damage has 
been repaired, and the ruined part of the grand Bazaar has 
been rebuilt on a much better plan. 

Trade.— Tlio, diminution of the trade of Constantinople caused 
by the territorial changes prescribed by the Congress of Berlin 
was heavily supplemented by that produced by the annexation of 
Eastern Kumelia to Bulgaria in 1885, as that province drew all its 
supplies of foreign merchandise from the capital from wAich a 
customs frontier now divides it. Of recent years, moreover, 
maitily owing to governmental interference with the passenger 
traffic between the capital and the Asiatic provinces, a large pro- 
portion of the provincial dealers now import for themselves by 
Ismid, Trebizond, Samsun, or Kerasund, instead of buying then- 
sup plies in Constantinople. About forty per cent, of the Import 
trade of Constantinople is British ; France, Germany, Austria, 
Belgium, and Italy share the balance, in proportions following 
the order in which they are mentioned. Constantinople pro- 
duces nothing, and consequently exports nothing but waste pro- 
ducts, but it receives much merchandise in transit Latterl}^ 
however, a large proportion of it has been diverted— like the 
import trade, nnd for the same reasons — to the ports of the Black 
Sea and to Ismid, which latter as a shipping-port is much 
assisted in its competition with Constantinople by the Anatolian 
Railway. The transit trade of Constantinople included, until 
quite recent years, yellow-berries, gall-nuts, madder -roots, and 
other colouring matters ; but these products have been superseded 
by the aniline dyes. In connexion with this decrease of trade it 
is noteworthy that several joint-stock hanks have liquidated. 
Only the Imperial Ottoman Bank and a branch of the Credit 
Lyonnais remain. 

As far as can be ascertained, the average annual value of the 
goods passing through the port was, at the opening of the 
twentieth century, about £T11, 000,000 (a Turkish lira = 18s.). It 
is, however, impossible to obtain exact figures, and it should he 
clearly understood that this is only an estimate, arrived at in- 
directly from a study of the custom receipts. The total given is 
made up as follows : — 


Imports. 

£T 

Exports. 

£T 

Manufactured goods — 


Cereals 

. 1,000,000 

cotton, -^rocillcn, silk, 


Mohair 

. 800,000 

&c. 

3,500,000 

Carpets 

. 700,000 

Haberdashery, iron- 

Silk and cocoons 

. 500,000 

mongery 

700,000 

Opium 

. 400,000 

. 150,000 

Sugar 

500,000 

Gum tragacanth 

Petroleum 

400,000 

Wool 

, 100,000 

Flour 

400,000 

Hides 

. 100,000 
. 350,000 

Coffee 

Rice . 

Cattle 

Various 

300.000 

250.000 

100.000 
850,000 

Various 

Total . 

7,000,000 

Total . 

. 4,100,000 


The shipping visiting the port, counting all seagoing craft 
(including liners) other than coasters, numbered 13,357 vessels 
(if 11,-1.53',3 j2 tons in 1893, 14,387 vessels of 12,501,102 tons in 
1896, and 10,777 vessels of 10,288,091 tons in 1900. 

The minor industries in Constantinople, never very important, 
are declining, and foreign industrial undertakings have had little 
success. 

Education . — In the department of Education the only important 
fact is that the Turkish School of Arts and Crafts has been rebuilt 
and reorganized. Otherwise the educational record of the years 
1885 to 1900 is limited to the opening of a few schools of the more 
elementary sort. There are thirty-two foreign schools, one only 
of which is British. Two new charitable institutions, founded by 
the Sultan and supported by the Civil List, claim notice, namely, 
the Asylum for the Poor and the Hamidieh Hospital for Children. 
The Imperial Museum of Antiquities, opened in 1892, contains the 
celebrated Greek Sarcophagi, twenty-one in number, discovered at 
Saida, the ancient Sidon, in 1888. 

Local Oovermimt — ^(Sonstantinople contains four districts or 
“divisions” {Belad-i-Sdesd), namely, Stambonl, Pera-Galata, 
Beshiktash, and Scutari, of which the Government is in the 
hands of the Minister of Police, who is ex officio Governor of 
Stamboul. The other three districts have each their Governor 
{mutessarif), who is appointed by the Sultan, and is subordinate 
to the Minister of Police. All matters concerning public order 
aud security are controlled by these four Governors, each of whom 
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is provided with a separate stalF of police and gendaiTnery, each 
district having its own police court, ot which the Goveinof !■:! the 
presiding niagistiate. The municipal government oi the four 
metropulitaii divisions is vested m the Pi elect of Staiiiboiil, who is 
appointed by the Sultan He is the President oi a Oouiieil of 
tw'cnty-foiir meinbeis, who are a[)poiiited either by the Sultan, or 
by the Minister of the Interior iii ca^es where theie is no Palace 
candidate. The Prefecture has charge ot all that concerns the 
streets, the markets, and the hazaavs, including the street porters 
and the public -weighers. It has also control over the public 
baths and the hospitals, of which latter there are three ; and is 
charged with the collection of all city dues, including the Vcrghl 
(Property Tax). The Prefecture is divided into ten cerclcs, or 
wards, each ot which has a president, vice-president, secretary, 
engineer, and physician, all of -whom aie appointed by the Council 
of the Prefecture. The Prefect is immediately &ul)Ouliiiate to the 
Minister of the Interior. A military commandant, having under 
his orders a detachment of the garrison of Stamboul, is appointed to 
each of the four distiicts, the supreme military commander being 
the Dersaadet Merkez Commaiidani — i.c., Goimnandcvnt de la Place 
— Commander of the Garrison of Constantinople. 

The outlying parts of the city are divided into six districts 
{Cazas), namely, Prince^’ Islands, Gnebzeh, Beicos, Kartal, Eut- 
chnk-Tchekmedj4, and Shile — each of which has its Governor 
{kaimaham), who is usually chosen by the Palace. These districts 
are dependencies of the Ministry of the Interior, and their muni- 
cipal affairs are directed by agents of the Prefecture. 

Population . — The city population, according to official estimate, 
numbers 880,000 ; the aggregate population of the six suburban 
districts is officially estimated at 320,000 ; giving a grand total ot 
1,200,000, which is the official estimate of the entire population 
of the city of Constantinople and its faubourgs. The Armenian 
element of the population was appreciably reduced by the events 
of 1895-96 ; but no trustworthy figures in connexion with this 
diminution are obtainable. 

In the four central districts of the city the first-class thorough- 
fares and a considerable proportion of those of the second and 
third order are now fairly well lighted with gas. 

J'Fater Supply . — From the time of the conquest of Constantin- 
ople by the Turks up to the year 1882 one method of obtaining 
■water for the city was followed to the exclusion of all others. 
This method was to trap the rain in the natural hollows of the 
forest of Belgrade (about 18 miles north-east of Constantinople), 
together with the water of the rivulets which trickle through some 
of them. It was effected by throwing a dam across the lowest 
end of each depression, thus stopping the outflow of water, and 
forming a reservoir called Bend m Turkish. There are nine of 
these “ Bends.” The w^ater from the Bends ” is conveyed to its 
destination in earthenware pipes set in cement, and laid under- 
ground except in pilaces where depressions of the soil necessitate 
an aqueduct. In several cases where that occurs the remains 
of the ancient aqueducts are utilized. The pipes convey the water 
to the public fountains, from which the poorer classes take it as 
they require, and it is distributed by the corporation of water- 
carriers {sakJca) to those who can alford. to pay the cost of delivery. 
This was the only water system of Constantinople np to the year 
1885. The radical defects of this system suggested to Kiamil Bey, 
Grand Master of Ceremonies at the Court of the Sultan, in con- 
junction with a foreigner residing in Constantinople, to apply 
for a concession to bring water from Lake Derkos, which is 
about 28 miles west of the Black Sea mouth of the Bosphoxus, 
and about 3 miles from the Black Sea shore. The application 
was finally granted in 1881 to the associate of Kiamil Bey, who 
had himself died in the meanwhile. A French company was 
formed, with a capital of twenty million francs, to carry out the 
undertaking; the works were begun in 1882, and on 1st July 
1885 the new water supply was inaugurated. Lake Derkos has a 
total length of 8 miles, and a mean breadth of 2 miles. It is 
abundantly supplied by the river Karaman and its tributaries 
flowing down from the Strandja Dagh. The water, when taken 
from the lake, is first filtered, and then raised by a steam ele- 
vator (600 h.p.) to a height of 365 feet, where it enters the main 
conduit, 29 miles long, and is thence distributed by the delivery- 
pipes, of which the total length at the present time is 165 miles. 
The or.ah'ty of the Derkos water is excellent, and the service is 
well conducted. Until the year 1893 the Asiatic 
‘■’ji.iir'-''. 1: id no water supply but such as individual families 
obtained by cisterns, wells, &c, Iii 1888 a German firm obtained 
a concession for establishing w’-ater-works at the Svyeet Waters of 
— a lake lying between the villages of Kandili and Anatoli- 
Hissar, which is fed by mountain streams from the Kaish-Dagh 
and Alem-Dagh. A company called the Compagnie des Eaux de 
Scutari- E^adikeui was formed in 1890, with a share capital of 
£144,000 and a debenture capital of £160,000. The works were 
commenced in January 1891, and the supply service began in 
October 1893. 

Authorities, — P. de Tchthatohet. Bospfiore et Constantin- 
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oj'Ie, Pans, 1877.— Gp.osvexok (Professor of European ^History 
at Amlierst College^. Constantinople. Londonj 1895 . — ’Vax 
Millingen”. il.A. Byzantine Constaiitinople, ■vvitli maps, plans, 
and illustrations. London, 1899. — CorFOPOULOS. A Giude to 
Coni^tantiiiople, London, 1899. 

(E. AV^.) 

A rchcEology, | 

Considerable attention lias been devoted in recent years to tbe 
arcliteology of Constantinop!''*. and altbough tlie study is seriously , 
hampered by tiio of making excavations, a real 

advance has been made in t:.i& "department of knowledge. Many 
mistakes have been corrected, important facts have been discovered, 
and problems remaining to be solved have been more clearly re- 
cognized and more precisely stated than heretofore. The city of 
Byzantium, out of which (Jonstani:iuo])le sprang, and from which 
it" inherited characteristic features, occupied, when it reached its 
greatest extent, most of the territory comprised by the two hills 
nearest the apex of the promontory and by the level ground at 
their base. The western wall of the city started from a point near 
the Stamboul Custom House and reached the ridge of the Second 
Hill, a short distance to the east of the column popularly named 
Tchemberli Tash and the Burnt Column. There stood the prin- 
cipal gateway of the city, opening upon the Egnatian Road. From 
that point the wall ran southwards for some distance towards the 
Sea of Marmora, and then turned eastwards until it reached that 
sea in the neighbourhood of the present Seraglio Lighthouse. 
The Acropolis was situated on the summit of the First Hill, 
where the courts of the Old Palace of the Sultans are found ; 
and within the citadel stood, as was customary, the chief temples 
of the city — the Temples of Artemis, Aphrodite, Apollo, Zeus, 
Poseidon, and Demeter. The harbours of the city were upon 
the Golden Horn — one, the Portus Prosforianus, in the bay indent- 
ing the shore in front of the station of the Chemins de Fer 
Orientaux ; the other, the Heorinm, in the bay before the Stamboul 
Custom House. On the level tract behind the former was the 
Strategion, the Champs de Mars of the city ; while another public 
square, known as the Tetrastoon, because surrounded by four 
porticos, is represented by the open space between S. Sophia and 
the Hippodrome. There stood the Baths of Zeuxippus. Two 
theatres were built against the steep eastern side of the Acropolis 
Hill, and a Stadium stood on the level ground at the foot 
of the Acropolis beside the Golden Horn. A large portion of 
the Hippodrome, so famous in the history of Constantinople, 
was constructed hy Septimius Severus for the benefit of the 
citizens of Byzantium, when he rebuilt the city in a.d. 196. The 
graceful granite column which stands on the high ground near the 
apex of the promontory is a monument erected by Byzantium in 
honour of the victory of Claudius Gothicus over the Goths, It 
still bears most of the original inscription 

REDTJCI FORTUN.® OB BEVICTOS GOTHOS. 

According to the measurements given by Zosimus and the 
Hotitia, it would appear that the walls of Constantinople, as built 
by the founder of the city in 328, ran across the promontory from the 
neighbourhood of Daoud Pasha Eapoussi (Porta S. Aemiliani) on the 
Sea of Marmora to Oun-Kapan Kapoussi (Porta Platsea) on theGolden 
Horn, near the Stamboul head of the inner bridge, traversing in 
their course the seventh, fourth, and fifth hills of the promontory. 
By extending the old seaward walls of Byzantium to the extremities 
of the new western fortifications, the capital was placed within 
strong bulwarks. The only vestige of the western walls is found 
in the name Isa Kapoussi (Gate of Jesus), attached to a locality on 
the heights above the quarter of Psamathia. An ancient city gate 
which stood there as late as 1508, when it was overthrown hy an 
earthquake, marked a point in theConstantinianlineof fortifications, 
exactly as Temple Bar indicated a point in the old walls of London 
long after they had otherwise disappeared. Possibly a portion of 
the seaward walls bounding the old harbour, which is now con- 
verted into the vegetable gardens of Ylanga Bostan, may date from 
the time of Constantine. Two suburbs outside the walls were 
considered as parts of the city — the suburb of Sycae (Galata), and 
the suburb of Blachernae, now the quarters of Aivan Serai and 
Egri Kapou. The latter suburb stood within fortifications of its 
own. For municipal purposes the city was divided into fourteen 
Regions, on the model of Rome. But ere a century had passed, 
the ^owth of the new metropolis on the one hand, and military 
considerations in view of the threatening attitude of the Barbarians 
on the other, demanded the enlargement of the city^s bounds and 
the erection of stronger defences. Accordingly, in 413, in the 
reign of Theodosius II., under the direction of Anthemius, Prae- 
torian Prefect of the East and Regent during the emperor’s minority, 
the landward fortifications were carried farther west, to the line 
of the inner wall in the crumbling but picturesque ramparts which 
extend from the Sea of Marmora, a short distance south of the 
Seven Towers (Yedi Koule), to the old Byzantine Palace (Tekfour 
Serai), above the quarter of Egri Kapou. Authorities differ on the 


T.I N 0 P L E 


question how the city was then defended from the last-named point 
to the Golden Horn j some maintaining that the Theodosian Walls 
turned north-eastwards and reached the Golden Horn near Lalat 
Kapoussi, others being of the opinion that the new walls joined 
the old fortifications ■which protected the suburb of Blaeheniae. 
On the whole, the latter view seems the more probable. The sea- 
ward walls required by this enlargement of the city were built in 
439, during the administration of the Prefect Cyriis. 

The wall of Anthemius was, however, terribly injured by a severe 
earthquake which shook the city in 447, while Theodosius 11. wgis 
still upon the throne. The disaster was the more serious because 
Attila aud his Huns were then carrying everything before tlieni in 
the Balkan Peninsula ; but the desperatencss ot the situation 
roused the energies of the Roman Government to the highest pitch, 
and in less than two months, if we may trust inscriptions to that 
effect, the city was again fully armed, and even more secure than 
before the catastrophe. The Praetorian Prefect Constantine, whom 
some authorities identify with the Prefect Cyrus named above, not 
onlyiepaired the wall of Anthemius, but placed another wall in 
front of it, and protected this double line of loitifications by a moat, 
with a battlement along its inner margin. Each wall was llaiikecl 
by ninety-six towers, while the terrace between the two walls, and 
the terrace between the outer wall and the moat, allow’cd room for 
the action of large bodies of troops, in addition to the troops upon 
the walls themselves. Comparatively slight changes were made in 
the boundaries of the city alter the reign of Theodosius II. The 
lower portion of the suburb of Blachernae, namely, the plain to- 
the north of the Sixth Hill, was enclosed within fortifications in 
627, after the siege of the city by the Avars in the reign of 
Heraclius ; in 813 Leo the Armenian strengthened the wail of 
Heraclius by constructing a wall and a moat in front of it, 
thus to withstand better an expected assault by the lb;l:r;r’:r.n > 
under Cium ; lastly, in the reign of Manuel Comneni.> i' s I'n- 
wall extending from the north-western corner of the court of Tek- 
four Serai to the square tower below Egri Kapou was creeled to 
defend more effectively the Palace of Blachernae, on the Sixth Hill, 
which had become the favourite residence of the Byzantine emperors. 
Of course all these fortifications were frequently repaired (r.y., Uks 
seaward walls by the Emperor Theophilus), and to them Constantin- 
ople owed her long life and her abilitjr to repel, for more than a 
thousand years, the assaults of barbarism upon the civilization of 
Christendom. They present to the archaeologist a sidondid speci- 
men of medieeval fortifications constructed under tlie strong in- 
fluence of old Roman military traditions, and they afford cndlesH 
interest to the student of history on account of the events associated 
with them. 

The most noteworthy points in the circuit of the walls arc : 
the Golden Gate, in the form of a triumphal arch with three 
archways, erected (before the Theodosian Walls were built) in 
honour of the victory of Theodosius the Great over the usurper 
Maximus ; the Gate of S. Romanus (Top Kapoussi), memorable as 
the gate near which Constantine Dragases fell, and through which 
Sultan Mahomet II. rode into the captured capital in 1453 ; the 
great breach m the valley of the Lyons, through which the Tmks 
entered the city ; Tekfour Serai, long erroneously identified with 
the Palace of the Hebdomon, the finest specimen of Byzantine civil 
architecture left in the city ; the two Towers commonly known 
respectively as the Towers of Anemas and Isaac Angelus, with the 
chambers in the body of the wall to the north ; the wall of Leo 
the Armenian, the point at which the army of the Fourth Crusade, 
which had its camp on the hill opposite, delivered the chief atta(;k 
in 1203 ; the wall protecting the quarters of Plianar and Petri 
Kapou, where the fleet and troops of the Fourth Crusade assaulted 
and carried the city in 1204, to found the Latin Empire of Con- 
stantinople ; Yali Kiosk Kapoussi, the point to which the northern 
end of the chain drawn across the harbour in time of siege was 
attached ; the ruins of the Palace of Hormisdas, once the rosidenco 
of Justinian the Great and Theodora, known in later times as tlie 
Bucoleon, near Tchatlady Kapou ; the sites of the old harbours 
between that gate and Daoud Pasha Kapoussi ; the fine Marble 
Tower near the junction of the Land Walls with the walls alonir 
the Sea of Marmora. ® 


-Lue uiboiiur arraugemenrs oi me City were largely determined 
by the configuration of its site, which falls naturally into three 
divisions: the level ground and the slopes towards the Sea of 
Marmora, the range of hills running through the midland portion 
^ the promontory, the slopes and level ground towards the Golden 
Horn. In each of these divisions a great street ran from one end 
of the city to the other, generally lined with arcades on one side 
but sometimes, when passing through the busier and the finer parts 
of the city, on both sides. The street on the ridge of the hills 
formed the principal thoroughfare, and owing to its central position 
was known as the Mes4. It connected the principal Fora of the 
city : tlie Angustaion (to the south of S. Sophia) : the Forum of 
Constantine (ou the summit of the Second Hill) ; the Forum of 
Theodosius the Great, or of Taurus (on the summit of the Third 
HiU, beside the present War Office) ; the Forum of the Amastrianou 
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(near the Mosque Shah Zade) ; the Forum of the Bous (at Ak Serai) ; 
the horuin of Arcadius, or of Theodosius II. (on the summit of the 
Seventh Hill, at Avret Bazaar). A branch of the Mese led to the 
Church of the Holy Apostles, on the summit of the Fourth Hill, 
and to the Gate of Adrianople (Gate of Charisius) in the city walls. 

Of the edifices and monuments which adorned the Fora just 
mentioned, it must here suffice to say that the Augustaion (so 
named in honour of Augusta Helena, the mother of Constantine 
the Great) was the heart of the city’s political and ecclesiastical 
life. The great cathedral of Eastern Christendom rose on the 
north side of the square ; the splendid gateway of the Chalce, 
leading to the Imperial Palace, the Baths of Zeuxippus, with the 
Hippodrome behind them, stood on the south ; the Senate House 
was on the east ; while to the west, at a short distance off the 
Mes*^, which issued from the square, ivere the Law Courts. In the 
area of the square stood the Milion, whence distances from Con- 
stantinople were measured ; the equestrian statue of Justinian the 
Great, on a lofty column ; the statue of the Empress Eudoxia, 
famous in the history of Chrysostom, and the inscribed pedestal 
of which remains. With the Forum of Constantine the Great the 
commercial activity of the city was closely associated, the most 
remarkable monument in the forum being the porphyry column 
which still stands there, and which carried aloft the statue of that 
•emperor. In the Forum of Theodosius I. rose a column in his 
honour, constructed on the model of the hollow column of Trajan 
at Rome ; there also stood the Anemodoulion, a beautiful structure 
surmounted by a vane to indicate the direction of the wind ; and 
close to the Forum, if not within its precints, was the Capitol, in 
which the University of Constantinople was established. The most 
conspicuous object in the Forum of the Bous was an ancient bronze 
figure of an ox, which gave name to the Forum, and beside 'which 
criminals were sometimes burned to death. Another hollow column, 
the pedestal of which still remains, rose in the Forum of Arcadius 
dn honour of that emperor. The city possessed also a column in 
honour of the Emperor Marcian, ivhich still stands in the valley of 
the Lycus, below the Mosque of Sultan Mahomet II. In the decor- 
ation of the Fora and streets of the city there was a strange 
mingling of works belonging to good periods of Greek and Roman 
Art, with works made when Art had fallen on evil days. 

An immense number of churches, enriched by the reputed relics 
of saints, prophets, and martyrs, made Constantinople a holy city, 
attracting to its shrines devout pilgrims from every part of the 
empire. Only some twenty of these sanctuaries survive, and most 
of them are now used as mosques for Moslem worship, exhibiting 
few traces of the beauty created by the combination of dome and 
arch, of marble revetment and mosaics. But S. Sophia still im- 
presses the mind as one of the grandest buildings ever reared by 
human hands, while the Churches of S. Irene, SS. Sergius and 
Bacchus (Kutchuk Aya Sofia), S. Mary Diaconissa (Kalender 
Djamissi), S. Saviour of the Chora (Kaliriyeh Djamissi), and S. 
Saviour Pantocrator (Kliss4 Djamissi) are interesting monuments 
of Byzantine art. The Church of the Holy Apostles, to which the 
Imperial Cemetery was attached, on the summit of the Fourth 
Hill, has been replaced by the Mosque of Sultan Mahomet II., the 
•conqueror, of the city. 

Of the imperial palaces in and around the city we can mention 
only the Great Palace, a group of detached edifices scattered over 
the ground descending to the Sea of Marmora from the Plippodrome 
and the eastern side of the Augustaion ; the Palace of Hormisdas, 
or of the Biicoleon, near Tchatlady Kapoii ; the Palace of the 
Porphyrogenitus, Tekfour Serai ; the Palace of Blachernae, m 
the quarters of Egri Kapou and Aivas EfTendi ; the suburban 
Palace of Pege, at Balukli ; the Palace of the Hebdomon, at 
M^krikeui. The last has generally been identified with Tekfour 
Serai, but the fact that the suburb and palace at the Hebdomon 
stood at Makrikeui, beside the Sea of Marmora, at the seventh 
milestone from the Milion, is one of the surest results of recent 
archaeological investigations. The fortress of the Cyclobion was 
in the same vicinity. ■ 

The Hippodrome, which entered so much into the life of the 
oity, is represented by the large open space to the w’est of the 
Mosque of Sultan Achmet. An Egyptian obelisk on a pedestal 
covered with sculptured work portraying Theodosius I., sometimes 
accompanied by his empress and his sons, presiding at scenes in 
the Hippodrome ; the Serpent Column, which stood originally at 
Delphi, in commemoration of the battle of Plataea ; and a lofty 
pile of masonry in the form of an obelisk, once covered with gilded 
plates of bronze, indicate the line of the Spina ; while under the 
prison and offices along the western side of the area arches are 
visible, against which seats for the spectators were built. 

• "Water was brought to the city from the country to the west and 
north-west by aqueducts, sometimes above and sometimes under 
ground, and was stored within the city in large open reservoirs 
(now changed into vegetable gardens) and in cisterns covered with 
vaulted roofs .supported on columns. They are important speci- 
mens of Byzantine architecture, as the works of Andr^ossy (Con- 
stantinople et le Bosphore)^ of Forchheimer and Strzygowski (Die 
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Byzantinisclien Wasscrbehalter von ■ _. and of Cboisy 

(BArt de Bdtir chez les Byzanivn^) testily. The Aqueduct of 
Valens spans the valley bettveen the Fourth Hill and the Third 
Hill of the city, and still carries on its beneficent work. The 
Cistern of Bin-Bir-Derek (Cistern of Ulus) and the Cistern of 
Yeri-Batan-Serai (Cisterna Basilica) are noteworthy. Much of the 
water introduced into the city was used in the public baths and 
fountains, w’hich formed as characteristic a feature of Byzantine 
Constantinople as similar erections do of StamhouL 

Byzantine Constantinople was a great emporium of trade, and a 
striking evidence of its commercial activity is seen in the number 
of harbours with which the city 'was provided. In addition to the 
Golden Horn and its bays, several artificial harbours, traces of 
which remain, were constructed on the shore of the city beside the 
Sea of Marmora. First (beginning from the east) came the Haibour 
of the Bucoleon, attached to the palace of that name, for the service 
of the Imperial Court. Then, at a short distance to the west of 
Tchatlady Kapou, came the Harbour of the Emperor Julian (Kad- 
riga Limani), or of Sophia, as it was called after its reconstruction 
by the empress of Justin II. ; the Harbour of Condoscalion (Koura 
Kapou) followed ; next came (a little to the east of Yeni Kapou) 
the Harbour of Kaisarius, or the Heptascaloii ; then, the Harbour 
of Theodosius I., or of Eleutherius (Vlanga Bostan) ; and lastly, 
the Harbour of the Golden Gate, on the shore south of that 
entrance. 

Besides the works mentioned above, the following will assist the 
student of the archeeology of the city : — PETnirs Gyllius. D& 
Topographia Constantinopoleos et de illius Aniiquitatihiis. — Dti 
Cange. Constantinojjolis Christiana,. — Paspates. Bvi'aprLvai 
MeXirai . — Salzenbeiig. Altchristliche Baudenhnale von Kon- 
stantinopel — Lethaby and Swainson. The Clmrch of Sancta 
Sophia. — PuLGHEB. Les Anciennes Eglises Byzantines de Constant- 
inople. — Lababte. Le Balais Imperial de Constantinople et scs 
Abords. — Mop.,dtmann. Esquisse Topograq^hique de Constantinople. 

(a. van M.) 

Cont^clCtM — The purpose of this article is not to 
give technical details and authorities for professional use, 
but to exhibit the characteristic features of English law- 
in connexion with their historical and rational grounds. 
Enforcement of good faith in matters of bargain and 
promise is among the most important functions of legal 
justice in modern civilized countries. It might not be 
too much to say that, next after keeping the peace and 
securing property against violence and fraud so that 
business may be possible, it is the most important. Y"et 
we shall find that the importance of contract is developed 
comparatively late in the history of law. The common- 
wealth needs elaborate rules about contracts only when 
it is advanced enough in civilization and trade to have an 
elaborate system of credit. The Roman law of the empire 
dealt with contract, indeed, in a fairly adequate manner., 
though it never had a complete or uniform theory ; and 
the Roman law, as settled by Justinian, ap)pears to have 
satisfied the Eastern empire long after the Western nations 
had begun to recast their institutions, and the traders of 
the Mediterranean had struck out a cosmopolitan body of 
rules, known as the Law Merchant, which claimed accept- 
ance in the name neither of Justinian nor of the Church, 
but of universal reason. It was amply i)roved afterwards 
that the foundations of the Roman system were strong 
enough to carry the fabric of modern legislation. But 
the collapse of the Roman power in western Christendom 
threw society back into chaos, and reduced men’s ideas 
of ordered justice and law to a condition compared with 
which the earliest Roman law known to us is modern. 

In this condition of legal ideas, which it would be 
absurd to call jurisprudence, the general duty of keeping 
faith is not recognized except as a matter of religious or 
social observance. Those who desire to be assured of 
anything that lies in promise must exact an oath, or a 
pledge, or personal sureties ; and even then the court of 
their people — in England the Hundred Court in the first 
instance — will do nothing for them in the first case, and 
not much in the two latter. It is more a question of 
acquiring a good title to help one’s self than of becoming 
entitled to active assistance from any person in authorityi. 

S. III. — 28 
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Froliably the settlement of a blood-feud, with provisions 
fur the payment of the fine by instalments, was the nearest 
approach to a continuing contract, as we now understand 
the term, which the experience of Germanic antiquity 
could furnish. It is also probable that the performance 
uf such undertakings, as it concerned the general peace, 
was at an early time regarded as material to the common- 
weal^ and that these covenants of peace, rather than the 
rudinientar}’ selling and bartering of their day, first caused 
our Germanic ancestors to realize the importance of put- 
ting some lU’omises at any rate under public sanction. 
We have not now to attempt any reconstruction of archaic 
judgment and justice, or the lack of either, at any period 
of the darkness and twilight which precede the history of 
the Middle Ages. But the history of the law, and even 
the present form of much law still common to almost all 
the English-speaking world, can be understood only when 
we bear in mind that our forefathers did not start from 
any general conception of the State’s duty to enforce 
private agreements, but, on the contrary, the State’s powers 
and functions in this regard were extended gradually, 
unsystematically, and by shifts and devices of ingenious 
suitors and counsel, aided by judges, rather than by any 
direct provisions of princes and rulers. Money debts, it 
is true, were recoverable from an early time. But this 
was not because the debtor had promised to repay the 
loan; it was because the money was deemed still to 
belong to the creditor, as if the identical coins were 
merely in the debtor’s custody. The creditor sued to 
reco^^r money, for centuries after the Norman Conquest, 
in exactly the same form which he would have used to 
demand possession of land; the action of debt closely 
resembled the “real actions,” and, like them, might be 
finally determined by a judicial combat; and down to 
Blackstone’s time the creditor was said to have a property 
in the debt — property wEich the debtor had “granted” 
him. Giving credit, in this way of thinking, is not 
reliance on the right to call hereafter for an act, the 
payment of so much current money or its equivalent, to 
be performed by the debtor, but merely suspension of 
tbe immediate right to possess one’s own particular 
money, as the owner of a house let for a term suspends 
his right to occupy it. This was no road to the modern 
doctrine of contract, and the passage had to be made 
another way. 

In fact the old action of debt covered part of tbe 
ground of contract only by accident. It was really an 
action to recover any property that was not 
for^debt ' 1 remedy of a dispossessed owner 

of cbattels, afterwards known as Detinue, was 
only a slightly varying form of it. If the property claimed 
was a certain sum of money, it might be due because tbe 
defendant had received money on loan, or because be had 
received goods of which the agreed price remained unpaid ; 
or, in later times at any rate, because be bad become liable 
in some way by judgment, statute, or other authority of 
law, to pay a fine or fixed penalty to the plaintiff. Here 
the person recovering might be as considerable as the lord 
of a manor, or as mean as a “common informer”; tbe 
principle was the same. In every case outside this last 
class, that is to say, whenever there was a debt in the 
])opular sense of the word, it bad to be shown that the 
defendant had actually received the money or goods ; this 
value received came to be called quid quo — a term 

unknown, to all appearance, out of England. Neverthe- 
less the foundation of the plaintiff’s right was not bargain 
or promise, but tbe unjust detention by tbe defendant of 
tbe plaintiff’s money or goods. 

We are not concerned here to trace the change from the 
ancient method of proof — oath backed by “good suit,” i.e,, 
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the oaths of an adequate number of friends and neigli- 
p,ours— through the earlier form of jury trial, in which the 
jury were sujjposed to know the truth of their 
own knowledge, to the modern establishment 
of facts by testimony brought before a jury who 
are bound to give their verdict according to the evidence. 
But there was one mode of proof which, after the Norman 
Conquest, made a material addition to the substantive law. 
This was the proof by writing, which means writing 
authenticated by seal. Proof by writing was admitted 
under Homan influence, but, once admitted, it acquired 
the character of being conclusive which belonged to all 
proof in early Germanic procedure. Oath, ordeal, and 
battle were all final in their results. When the process 
was started there was no room for discussion. Bo the 
I sealed writing was final too, and a man could not de^ny 
his own deed. We still say that he cannot, but with 
modern refinements. Thus tbe deed, being allowed as a 
solemn and probative document, furnished a means by 
which a man could bind himself, or rather effectually 
declare himself bound, to anything not positively foiBidden 
by law. Whoever could afford parchment and the services 
of a clerk might have the benefit of a “formal contract”' 
in tbe Eoman sense of tbe term. At this day the form 
of deed called a bond or “obligation” is, as it stands, 
settled after various exj^eriments, extremely artificial ; but 
it is essentially a solemn admission of liability, though its 
conclusive stringency has been relaxed by modern legis- 
lation and practice in the interest of substantial justice. 
By this means the performance of all sorts of undertakings,, 
pecuniary and otherwise, could be and was legally secured. 
Bonds were well known in tbe 13th century, and from 
the 14th century onwards were freely used for conmiercial 
and other purposes ; as for certain limited purposes they 
still are. The “covenant” of modern draftsmen is a 
direct promise made by deed ; it occurs mainly as incident 
to conveyances of land. The mediaeval “covenant,” con- 
ventio, was, when we first hear of it, practically equivalent, 
to a lease, and never became a common instrument of 
miscellaneous contracting, though tbe old books recognize 
the possibility of turning it to various uses of which there 
are examples ; nor had it any sensible influence on the 
later development of the law. On the whole, in the old 
common law one could do a great deal by deed, l)ut very 
little without deed. The minor bargains of daily life, ho 
far as they involved mutual credit, were left to the juris- 
diction of inferior courts, of the Law Merchant, and — 
last, not least — of the Church. 

Popular custom, in all European countries, recognized 
simpler ways of pledging faith than parchment and seal 
A handshake was enough to bind a bargain. Whatever 
secular law might say, the Church said it was an open sin 
to break plighted faith ; a matter, therefore, for spiritual 
correction, in other words, for compulsion exercised on the 
defaulter by tbe bishop’s or the archdeacon’s court, armed 
with tbe power of excommunication. In this way the ecclesi- 
astical courts acquired much business which was, in fact, as 
secular as that of a modern county court, with the incident 
profits. Medieval courts lived by the suitors’ fees. What 
were the king’s judges to do? However high they jmt 
their claims in the course of the rivalry between Church 
and Cro^^m, they could not effectually prohibit the bishop or 
his official from dealing with matters for which the king’s 
court provided no remedy. Continental jurists had seen 
their way, starting from the Roman system as it was left 
hy Justinian, to reduce its formalities to a vanishing 
quantity, and expand their jurisdiction to the full breadth 
of current usage. ^ English judges could not do this in 
the 15th century, if they could ever have done so. Nor 
would simplification of the requisites of a deed, such as. 
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lias now been introduced in many jurisdictions, have been 
of much use at a time when only a minority even of well- 
to-do laymen could write with any facility. 

There was no principle and no form of action in English 
law which recognized any general duty of keeping promises. 
But could not breach of faith by Avhich a party had suffered 
be treated as some kind of legal wrong ? There was a 
known action of trespass and a known action of deceit, 
this last of a special kind, mostly for what would now be 
called abuse of the process of the court ; but in the later 
Middle Ages it Avas an admitted remedy for giving a false 
warranty on a sale of goods. Also there was room for 
actions “on the case,” on facts analogous to those covered 
by the old writs, though not precisely Avithin their terms. 

If the king’s judges w^ere to capture this important branch 
of business from the clerical hands which threatened to 
engross it, the only way was to devise some neAv form of 
action on the case. There Avere signs, moreoA^er, that the 
Court of Chancery would not neglect so promising a field 
if the Common Law judges left it open. 

The mere fact of unfulfilled promise was not enough, in 
the eyes of mediaeval English lawyers, to give a handle to 
the law. But injury caused by reliance on 
Assumpsit. man’s undertaking was different. The 

special undertaking or “ assumption ” creates a duty which 
is broken by fraudulent or incompetent miscarriage in the 
performance. I profess to be a skilled farrier, and lame 
your horse. It is no trespass, because you trusted the 
horse to me ; but it is something like a tres^iass, and very 
like a deceit. I profess to be a competent builder ; you 
employ me to build a house, and I scamp the work so that 
the house is not fit to live in. An action on the case was 
allowed Avithout much difiiculty for such defaults. The 
next step, and a long one, was to provide for total failure I 
to perform, The builder, instead of doing bad work, does 
nothing at all within the time agreed upon for completing 
the house. Can it be said that he has done a wrong ? At 
first the judges felt bound to hold that this was going 
too far; but suitors anxious to have the benefit of the 
king’s justice persevered, and in the course of the 15th 
century the new form of action, called assum> 2 mt from 
the statement of the defendant’s undertaking on wdiich it 
AA^as founded, was alloAved as a remedy for non-performance 
as well as for faulty performance. Being an action for 
damages, and not for a certain amount, it escaped the 
strict rules of proof which applied to the old action of 
debt ; being in form for a kind of trespass, and thus a 
privileged appeal to the king to do right for a breach of 
his peace, it escaped likewise the risk of the defendant 
clearing himself by oath according to the ancient popular 
procedure. Hence, as time went on, suitors were em- 
boldened to use “ assumpsit ” as an alternative for debt, 
though it had been introduced only for cases where there 
Avas no other remedy. By the end of the 16 th century 
they got their way ; and it became a settled doctrine that 
the existence of a debt was enough for the court to pre- 
sume an undertaking to pay it. The new form of action 
was made to cover the whole ground of informal contracts, 
and, by extremely ingenious devices of pleading, developed 
from the presumption or fiction that a man had promised 
to pay what he ought, it was extended in time to a great 
A^ariety of cases where there was in fact no contract at all. 

The new system gave no new force to gratuitous 
promises. Eor it was assumed, as the foundation of the 
jurisdiction, that the plaintiff had been induced 
by the defendant’s undertaking, and with the 
defendant’s consent, to alter his position for the 
Avorse in some way. He had paid or bound himself to pay 
money, he had parted with goods, he had spent time in 
labour, or he had foregone some profit or legal right. If 


he had not committed himself to anything on the strength 
of the defendant’s promise, he had suffered no damage and 
had no cause of action. Disappointment of expectations 
IS unjjleasant, but it is not of itself damnum in a legal 
sense. To sum up the effect of this in modern language, 
the plaintiff must haA'e giA’en value of some kind, more or 
less, for the defendant’s undertaking. This something 
given by the promisee and accepted by the promisor in 
return for his undertaking is Avhat we noAV call the con- 
sideration for the promise. In cases where debt Avould 
also lie, it coincides Avith the old recjuirement of value 
received {quid pro quo) as a condition of the action of 
debt being available. But the conception is far Avider, 
for the consideration for a promise need not be anything 
cax-)able of delivery or possession. It may be money or 
goods ; hut it may also be an act or series of acts ; further 
(and this is of the first importance for our modern law), it 
may itself be a promise to pay money or deliver goods, or 
to do work, or otherwise to act or not to act in some 
specified way. Again, it need not be anything which is 
obviously for the promisor’s benefit. His acceptance shows 
that he set some value on it ; but in truth the promisee’s 
burden, and not the promisor’s benefit, is material. The 
last refinement of holding that, when mutual promises are 
exchanged between parties, each promise is a consideration 
for the other and makes it binding, was conclusively 
accepted only in the 17th century. The result Avas that 
X^romises of mere bounty could no more be enforced 
than before, but any kind of HaaTuI bargain could ; and 
there is no reason to doubt that this was in substance 
what most men wanted. Ancient popular usage and 
feeling shoAv little more encouragement than ancient law 
itself to merely gratuitous alienation or obligations. Also 
(subject, till quite modern times, to the general rule of 
common -law procedure that parties could not be their 
own witnesses, and subject to various modern statutory 
requirements in various classes of cases) no particular kind 
of x^TOof necessary. The necessity of consideration 
for the validity of simple contracts was unfortunately con- 
fused by commentators, almost from the beginning of its 
history, with the perfectly different rules of the Eonian 
law about nudum pactum^ which very feAv English lawyers 
took the pains to understand. Hasty comparison of mis- 
understood Roman or canon law is ansAverable for a 
large proportion of the worst faults in our old-fashioned 
text-books. Doubtless many canonists, probably some 
common lawyers, and possibly some of the judges of the 
Renaissance time, supposed that ex nudo pacto non oritur 
actio was in some way a proposition of universal reason ; 
but it is a long way from this to concluding that the 
Roman law had any substantial influence on the English. 

The doctrine of consideration is in fact peculiar to those 
jurisdictions where the common law of England is in force, 
or is the foundation of the received law. Substantially 
similar results are obtained in other modern systems by 
professing to enforce all deliberate promises, but imposing 
stricter conditions of proof Avhere the promise is gratuitous. 

As obligations embodied in the solemn form of a deed 
were thereby made enforceable before the doctrine of 
consideration was Iniown, so they still remain. 

When a man has by deed declared himself bound, 
there is no need to look for any bargain, or even to ask 
whether the other party has assented. This rugged frag- 
ment of ancient law remains embedded in our elaborate 
modern structure. Nevertheless gratuitous promises, even 
by deed, get only their strict and bare rights. There 
may be an action upon them, but the powerful remedy of 
specific performance — often the only one worth having — 
is denied them. Eor this is derived from the extraordinary 
jurisdiction of the Chancellor, and the equity administered 
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Prol’Kiblv the settlement of a blood-feud, witli provisions 
f. iF the payment of the fine by instalments, was the nearest 
appruaeli to a continuing contract, as we now understand 
the term, which the experience of Germanic antiquity 
could furnish. It is also probable that the 23erformance 
ttf such undertakings, as it concerned the general peace, 
was at an early time regarded as material to the common- 
weal ; and that these covenants of pjeace, rather than the 
nidmientary selling and bartering of their day, first caused 
our Germanic ancestors to realize the inqiortance of put- 
ting some promises at any rate under j^ublic sanction. 
We have not now to attemi>t any reconstruction of archaic 
judgment and justice, or the lack of either, at any jieriod 
of the darkness and twilight which precede the history of 
the Middle Ages. But the history of the law, and even 
the present form of much law still common to almost all 
the English-Speaking world, can be understood only when 
we hear in mind that our forefathers did not start from 
any general conception of the Statens duty to enforce 
private agreements, but, on the contrary, the State’s powers 
and :inicri.;2:s in this regard ivere extended gradually, 
unsystematically, and by shifts and devices of ingenious 
suitors and counsel, aided by judges, rather than by any 
direct |jrovisions of 2)ri^ices and rulers. IMoney debts, it 
is true, were recoverable from an early time. But this 
was not because the debtor had promised to repay the 
loan ; it was because the money was deemed still to 
belong to the creditor, as if the identical coins were 
merely in the debtor’s custody. The creditor sued to 
recover money, for centuries after the Norman Conquest, 
in exactly the same form which he would have used to 
demand possession of land; the action of debt closely 
resembled the “real actions,” and, like them, might be 
finally determined by a judicial combat; and down to 
Blackstone’s time the creditor was said to have a property 
in the debt — "^"^kich the debtor had “granted” 
him. Giving credit, in this way of thinking, is not 
reliance on the right to call hereafter for an act, the 
pa3nnent of so much current money or its equivalent, to 
be performed by the debtor, but merely suspension of 
the immediate right to possess one’s own particular 
money, as the owner of a house let for a term suspends 
his right to occupy it. This was no road to the modern 
doctrine of contract, and the i^assage had to be made 
another way. 

In fact the old action of debt covered part of the 
ground of contract only by accident. It was really an 
action to recover any property that was not 
^ordebi.' ^ke remedy of a dispossessed owner 

of chattels, afterwards known as Detinue, was 
only a slightly varying form of it. If the property claimed 
was a certain sum of money, it might be due because the 
defendant had received money on loan, or because he had 
received goods of which the agreed price remained unpaid ; 
or, in later times at any rate, because he had become liable 
in some way by judgment, statute, or other authority of 
law, to pay a fine or fixed penalty to the plaintiff. Here 
the person recovering might be as considerable as the lord 
of a manor, or as mean as a “common informer”; the 
principle was the same. In every case outside this last 
class, that is to say, whenever there was a debt in the 
popular sense of the word, it had to be shown that the 
defendant had actually received the money or goods ; this 
value received came to be called quid pro term 

unknown, to all appearance, out of England. Neverthe- 
less the foundation of the plaintiff’s right was not bargain 
or prornise, but the unjust detention by the defendant of 
the plaintiff's money or goods. 

We are not concerned here to trace the change from the 
ancient method of proof — oath backed by “good suit,” Le., 
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the oaths of an adequate number of friends and neigli- 
Pours — through the earlier form of jury trial, in which the 
jury were sujjposed to know the truth of tlieir 
own knowledge, to the modern establishment 
of facts by testimony brought before a jury who 
are bound to give their verdict according to the evidence. 
But there was one mode of proof which, after the Norman 
Conquest, made a material addition to the substantive law. 
This was the 2^roof by writing, which means writing 
authenticated by seal. Proof by writing was admitted 
under Roman influence, but, once admitted, it acquired 
the character of being conclusive which belonged to all 
proof in early Germanic procedure. Oath, ordeal, and 
battle were all final in their results. When the process 
was started there was no room for discussion. So the 
sealed writing was final too, and a man could not deny 
his own deed. We still say that he cannot, but with 
modern refinements. Thus the deed, being allowed as a 
solemn and jDrobative document, furnished a means by 
which a man could bind himself, or rather effectually 
declare himself bound, to anything not positively forbidden 
hy law. Whoever could afford parchment and the services, 
of a clerk might have the benefit of a “formal contract”' 
in the Roman sense of the term. At this day the form 
of deed called a bond or “obligation” is, as it stands, 
settled after various experiments, extremely artificial ; but 
it is essentially a solemn admission of liability, tliougli its 
conclusive stringency has been relaxed by modern legis- 
lation and practice in the interest of substantial justice. 
By this means the performance of all sorts of undertakings,, 
pecuniary and otherwise, could be and was legally secured. 
Bonds were well known in the 13th century, and from 
the 14th century onwards were freely used for commercial 
and other j^urposes ; as for certain limited purposes they 
still are. The “covenant” of modern draftsmen is a. 
direct promise made by deed ; it occurs mainly as incident 
to conveyances of land. The mediaeval “ covenant,” con- 
ventio, was, when we first hear of it, practically equivalent, 
to a lease, and never became a common instrument of 
miscellaneous contracting, though the old books recognize 
the possibility of turning it to various uses of which there 
are examples; nor had it any sensible influence on the 
later develoj^ment of the law. On the whole, in the old 
common law one could do a great deal by deed, but very 
little without deed. The minor bargains of daily life, so 
far as they involved mutual credit, were left to tlic juris- 
diction of inferior courts, of the Law Merchant, and— 
last, not least — of the Church. 

Popular custom, in all European countries, recognized 
simpler ways of pledging faith than parchment and seal. 
A handshake was enough to bind a bargain. Whatever 
secular law might say, the Church said it was an oi)en sin 
to break plighted faith ; a matter, therefore, for s])iritual 
correction, in other words, for compulsion exercised on the 
defaulter by the bishop’s or the archdeacon's court, armed 
with the power of excommunication. In this way the ecclesi- 
astical courts acquired much business which was, in fact, as 
secular as that of a modern county court, with the incident 
profits. Mediaeval courts lived by the suitors’ fees. What 
were the king’s judges to do ? However high they i)ut 
their claims in the course of the rivalry between Church 
and Cro^m, they could not effectually prohibit the bishop) or 
his official from dealing with matters for which the king's 
court provided no remedy. Continental jurists had seen 
their way, starting from the Roman system as it was loft 
by Justinian, to reduce its formalities to a vanishing 
quantity, and expand their jurisdiction to the full breadth 
of current usage. English judges could not do this in 
the 15th century, if they could ever have done so. Nor 
would simplification of the requisites of a deed, such as. 
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lias now been introduced in many jurisdictions, have been 
of much use at a time when only a minority even of well- 
to-do laymen could write with any facility. 

There was no principle and no form of action in English 
law which recognized any general duty of keeping promises. 
But could not breach of faith by which a party had suffered 
be treated as some kind of legal wrong ? There was a 
known action of trespass and a known action of deceit, 
this last of a special kind, mostly for what would now be 
called abuse of the process of the court ; but in the later 
Middle Ages it was an admitted remedy for giving a false 
warranty on a sale of goods. Also there was room for 
actions “on the case,” on facts analogous to those covered 
by the old writs, though not precisely within their terms. 
If the king’s judges w^ere to cajiture this important branch 
of business from the clerical hands which threatened to 
engross it, the only way was to devise some new form of 
action on the case. There w’ere signs, moreover, that the 
Court of Chancery would not neglect so i)roniising a field 
if the Common Law judges left it oi)eii. 

The mere fact of unfulfilled promise was not enough, in 
the eyes of mediaeval English lawyers, to give a handle to 
the law. But injury caused by reliance on 
Assumpsi . jnan’s undertaking was different. The 

special undertaking or “assumption” creates a duty which 
is broken by fraudulent or incompetent miscarriage in the 
performance. I profess to be a skilled farrier, and lame 
your horse. It is no trespass, because you trusted the 
horse to me ; but it is something like a tres2)ass, and very 
like a deceit. I profess to be a competent builder ; you 
employ me to build a house, and I scamp the work so that 
the house is iiot fit to live in. An action on the case was 
allowed without much difiiculty for such defaults. The 
next step, and a long one, was to provide for total failure 
to perform. The builder, instead of doitig bad work, does 
nothing at all within the time agreed upon for completing 
the house. Can it be said that he has done a wrong ? At 
first the judges felt bound to hold that this was going 
too far; but suitors anxious to have the benefit of the 
king’s justice persevered, and in the course of the 15th 
century the new form of action, called assum/JsU from 
the statement of the defendant’s undertaking on which it 
was founded, was allowed as a remedy for iion-i)erfonnancc 
as well as for faulty perforinaucc. Being an action for 
damages, and not for a certain amount, it escaped the 
strict rules of proof which applied to the old action of 
debt ; being in form for a kind of trespass, and thus a 
[irivileged a[)peal to the king to do right for a breach of 
Ids peace, it escaped likewise the risk of the defendant 
clearing himself by oath according to the ancient popular 
procedure. Hence, as time went on, suitors were em- 
boldened t<j use “assumpsit” as an alternative for debt, 
though it had been introduced only for cases where there 
was no other remedy. By the end of the IGth century 
they got their way ; and it became a settled doctrine that 
the existence of a debt was enough for the court to pre- 
sume an uudertakiug to pay it, The new form of action 
was made to cover the whole ground of informal contracts, 
and, by extremely ingenious devices of pleading, developed 
from the presumption or fiction that a man had promised 
to pay what he ought, it was extended in time to a great 
variety of cases where there was in fact no contract at all. 

The new system gave no new force to gratuitous 
promises. For it was assumed, as the foundation of the 
jurisdiction, that the plaintiff had been induced 
by the defendant’s undertaking, and with the 
defendant’s consent, to alter liis position for the 
worse in some way. He had paid or bound himself to pay 
mormy, ho had parted with goods, he liud spent time iii 
labour, or he had foregone some profit or legal right. If 
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he had not committed himself to anything on the strength 
of the defendant’s promise, he had suffered no damage and 
had no cause of action. Disappointment of expectations 
is unpleasant, but it is not of itself damnubm m a legal 
sense. To sum up the effect of this in modern language, 
the plaintiff must have given value of some kind, more or 
less, for the defendant’s undertaking. This something 
given hy the promisee and accepted by the promisor in 
return for his undertaking is what we now call the con- 
sideration for the promise. In cases where debt would 
also lie, it coincides with the old requirement of value 
received (quid pro quo) as a condition of the action of 
debt being available. But the conception is far wider, 
for the consideration for a promise need not be anything 
capable of delivery or possession. It may be money or 
goods ; but it may also be an act or series of acts ; further 
(aud this is of the first importance for our modern law), it 
may itself be a promise to pay money or deliver goods, or 
to do work, or otherwise to aet or not to act in some 
specified way. Again, it need not be anything which is 
obviously for the promisor’s benefit. His acceptance shows 
that he set some value on it ; but in truth the promisee’s 
burden, and not the promisor’s benefit, is material. The 
last refinement of holding that, when mutual promises are 
exchanged between parties, each promise is a consideration 
for the other and makes it binding, was conclusively 
accejited only in the 17th century. The result was that 
promises of mere bounty could no more be enforced 
than before, but any kind of lawful bargain could ; and 
there is no reason to doubt that this was in s\ibstanco 
what most men wanted. Ancient popular usage and 
feeling show little more encouragement than ancient law 
itself to merely gratuitous alienation or obligations. Also 
(subject, till quite modern times, to the general rule of 
common -law procedure that parties could not be their 
own witnesses, and subject to various modern statutory 
requirements in various classes of cases) no particular kind 
of proof was necessary. The necessity of (consideration 
for the validity of simple contracts was unfortunately con- 
fused by commentators, almost from the beginning of its 
history, with the perfectly difierent rules of the 1 toman 
law about niuiuni pactum^ which very few English lawyers 
took the pains to understand. Hasty comparison of mis- 
understood lloiuaia or canon law is answerable for a 
largo i)roportion of the worst faults in our old-fashioned 
text-books. Doubtless many canonists, probably some 
common lawyers, and possibly some of the judges of the 
Benaissance time, supposed that undo ‘pacto mm oritur 
actio was in some way a proposition of universal reason ; 
but it is a long way from this to concluding tliat the 
Homan law had any substantial iufiucnco on the Ihiglish. 

The doctrine of consideration is in fact peculiar to those 
jurisdictions where the common law of England is in force, 
or is the foundation of the received law. Substantially 
similar results are obtained in other modern systems l>y 
professing to enforce all deliberate promises, l>ut imposing 
stricter conditions of pro<ff where the promise is gratuitous. 

As obligations embodied in tlie solemn form of a deed 
were thereby made enforceable before the do(;trinc of 
consideration was Icnown, so they still remain. 

When a man has by deed declared himself bound, 
there is no need to look for any bargain, or even to ask 
whether the other party has assented. This rugged frag- 
ment of ancient law remains embedded in our edaborato 
modern structure. Nevertheless gratuitous ])r()niis(js, even 
by deed, get only their strict and bare rights. Then) 
may be an action upon tliem, but the powerful remedy of 
specific performanee-'-often the only one worth having- - 
is denied them. For this is derived from the extraordinary 
jurisdiction of the Chancellor, and the equity admiuistere<l 
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by the Chcluceilor was not for plaintiffe who could not 
show substantial merit as well as legal claims. The 
singular position of promises made by deed is best left 
out of account in considering the general doctrine of the 
formation of contracts ; and as to interpretation there is 
no difference. In what follows, therefore, it will he need- 
less, as a rule, to distinguish between “parol” or “simple” 
contracts, that is, contracts not made hy deed, and obliga- 
tions undertaken by deed. 

From the conception of a promise being valid only 
when given in return for something accepted in considera- 
tion of the promise, it follows that the giving of the 
promise and of the consideration must be simultaneous. 
Words of promise uttered before there is a consideration 
for them can be no more than an offer ; and, on the other 
hand, the obligation declared in -words, or inferred from 
acts and conduct, on the acceptance of a consideration, is 
fixed at that time, and cannot be varied by subsequent 
declaration, though such declarations may be material as 
admissions. It wavS a long while, iiow’ever, before this 
consequence -was clearly perceived. In the 18th cen- 
tury it -was attempted, and for a time with considerable 
success, to extend the range of enforceable promises 
-without regard to what the principles of the law would 
bear, in order to satisfy a sense of natural justice. This 
movement was checked only within living memory, and 
traces of it remain in certain apparently anomalous rules 
which are indeed of little practical importance, but which 
private writers, at any rate, cannot Safely treat as obsolete. 
However, the question of “^last consideration” is too 
minute and technical to be pursued here. The general 
result is that a binding contract is regularly constituted 
by the acceptance of an offer, and at the moment when 
it is accepted; and, however complicated the transaction 
may be, there must ahvays, in the theory of English law, be 
such a moment in every case -^vhere a contract is formed. 
It also follows that an offer before acceptance creates no duty 
of any kind (“A revocable p>romise is unknown to ourla-w” 
— Anson) ; w’hich is by no means necessarily the case in 
systems where the English rule of consideration is unknown. 
The question what amounts to final acceptance of an offer 
is, on the other hand, a question ultimately depending on 
common sense, and must be treated on similar fines in all 
civilized countries where the business of life is carried on 
in a generally similar way. The rules that an offer is 
understood to be made only for a reasonable time, accord- 
ing to the nature of the case, and lapses if not accepted 
in due time ; that an expressed revocation of an offer can 
take effect only if communicated to the other party before 
he has accepted ; that acceptance of an offer must be 
according to its terms, and a conditional or qualified 
acceptance is only a new proposal, and the like, may be 
regarded as standing on general convenience as much as 
on any technical ground. 

Great difficulties have arisen, and in other systems as 
well as in the English, as to the completion of contracts 

between persons at a distance. There must be 

can be framed 

must seem arbitrary in some cases. On the 
whole our modern doctrine is to some such effect as the 
following : — 

The proposer of a contract can prescribe or authorize 
any mode, or at least any reasonable mode, of acceptance, 
and if he specifies none he is deemed to authorize the use 
of any reasonable mode in common use, and especially the 
post. Acceptance in words is not always required; an 
offer may be well accepted by an act clearly referable to 
the proposed agreement, and constituting the whole or 
part of the performance asked for— say the despatch of 
goods in answer to an order by post, or the doing of work 
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bespoken; and it seems that in such cases fmtlier com- 
munication — unless expressly requested — is not nccessaiy 
as matter of law, ho ever prudent and desirable it may 
be. Where a promise and not an act is sought (as wliere 
a tradesman writes a letter offering goods for sale on 
credit), it must be communicated ; iu the absence of 
special direction letter jiost or telegraj)h may be usc(l ; 
and, further, the acceptor having done his part when his 
ans-wer is committed to the post, English coin ts now 
hold (after much discussion and doubt) that any delay 
or miscarriage in course of post is at the proposer s risk, 
so that a man may be bound by an acceptance ho never 
received. It is generally thought — though there is 
no English decision — that, in conformity with this last 
rule, a revocation by telegraph of an acceptance already 
posted would he inoperative. Much more elaborate rules 
than the English rules are laid dowm in some Continental 
codes. It seems doubtful whether their complication 
achieves any gain of substantial justice worth the price. 
At first sight it looks easy to solve some of the difficulties 
by admitting an interval during which one party is bound 
and the other not. But, apart from the ]-isk of starting 
fresh problems as hard as the old ones, English principles, 
as above said, require a contract to be concluded between 
the parties at one point of time, and any exception to 
this would have to be justified hy very strong grounds of 
expediency. We have already as.suineci, but it wshould be', 
specifically stated, that neither offers nor acceptamu'S Jire 
confined to communications made in spoken or wnttem 
words. Acts or signs may and constantly do signify 
proposal and assent. One does not in terms recjuest n. 
ferryman to jiut one across the river. Stepping into the 
boat is an offer to pay the usual fare for being fcnTied 
over, and the ferryman accepts it by putting off. This is 
a very simple case, but the principle is the same in all 
cases. Acts fitted to convey to a reasonable man tlio 
proposal of an agreement, or the acceptance of a proposal 
he has made, are as good in law as equivalent express 
words. The term “ implied contract ” is current in this 
connexion, hut it is unfortunately ambiguous. It some- 
times means a contract concluded by acts, not words, of 
one or both parties, but still a real agreement ; sometimes 
an obligation imposed by law where there is not any 
agreement in fact. 

The obligation of contract is an obligation created and 
determined by the will of the parties. Herein is the 
characteristic difference of contract from all 
other branches of law. The business of the law, 
therefore, is to give effect so far as possible to 
the intention of the parties, and all the rules for interpret- 
ing contracts go back to this fundamental principle and 
are controlled by it. Every one knows that its applictation 
is not always obvious. Parties often express then) selves 
obscurely; still oftener they leave large parts of their 
intention unexpressed, or (which for the law is the same 
thing) have not formed any intention at all as to wdiat is 
to be done in certain events. But even where the law 
has to fill up gaps by judicial conjecture, the guiding 
principle still is, or ought to be, the consideration of wffiat 
either party has given the other reasonable cause to exjievt 
of him. The court aims not at imposing terms on the 
parties, but at fixing the terms left blank as the i)artie 3 
■would^ or reasonably might have fixed them if all the 
possibilities had been clearly before their minds. For 
this purpose resort must be had to various testa ; the 
court may look to the analogy of what the parties have 
expressly provided for other specified events, to the con- 
stant or general usage of persons engaged in like business, 
and, at need, ultimately to the court’s own sense of what 
is just and expedient. All auxiliary rules of this kind 
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are subject to the actual will of the parties, and are applied 
only for want of sufficient declaration of it by the parties 
themselves. A rule which can take effect against the 
judicially known will of the parties is not a rule of con- 
struction or interpretation, but a positive rule of law. 
However artificial some rules of construction may seem, 
this test will always hold. In modern times the courts 
have avoided laying down new rules of construction, 
preferring to keep a free hand and deal with each case on 
its merits as a whole. 

There are certain rules of evidence which to some extent 
guide or restrain interpretation. In particular, oral testi- 
mony is not allowed to vary the terms of an agree- 
vj eucs. reduced to “writing. This is really in aid 

of the parties’ deliberate intention, for the object of redu- 
cing terms to writing is to make them certain. There are 
apparent exceptions to the rule, of which the most con- 
spicuous is the admission of evidence to show that words 
were used in a special meaning current in the place or 
trade in question. But they are reducible, it will be 
found, to applications (perhaps over-subtle in some cases) 
of the still more general principles that, before giving legal 
force to a document, we must know that it is really what 
it purports to be, and that when we do give eff‘ect to it 
according to its terms we must be sure of what its terms 
really say. The rules of evidence here spoken of are 
modern, and have nothing to do with the archaic rule 
already mentioned as to the effect of a deed. 

Every contracting party is bound to perform his promise 
according to its terms, and in case of any doubt in the 
sense in which the other party would reasonably 
understand the promise. Where the performance 
on one or both sides extends over an appreciable 
time, continuously or by instalments, questions may arise 
as to the right of either party to refuse or suspend 
further ])erformauce on the ground of some default on the 
other side. Attempts to lay down hard and fast rules on 
such questions are now discouraged, the aim of the courts 
beii^g to give effect to the true substance and intent of the 
contract in every case. Nor will the court liold one part 
of the terms deliberately agreed to more or less material 
than another in modern business dealings. “In the 
contracts of merchants time is of the essence,’’ as the 
Supreme Court of the United States has said in our own 
day. Certain ancient rules restraining the apparent literal 
effect of common provisions in mortgages and other instm- 
ments were in truth controlling rules of policy. New rules 
of this kind can bo made only by legislation, Wliethcr 
the parties did or did not in fact intend the obligation of 
a contract to be subject to unexpressed conditions is, how- 
ever, a possible and not uncommon c^uestion of interpreta- 
tion. One class of cases giving rise to such questions is 
that ill which performance becomes impossilffe liy some 
external cause not due to tlie promisor’s own fault. As to 
promises obviously absurd or impossible from the ffrst, 
they are unenforceable only on the ground tliat the parties 
cannot have seriously meant to create a liability. Eor 
precisely the same reason, supported by the general usage 
and understanding of mankind, common social engage- 
ments, though they often fulfil all other requisites of a 
contract, have never been treated as binding in law. 

In all matters of contract, as wc have said, the ascertained 
will of the parties prevails. }^ut this moans a will both 
lUezaUty. Hen CO there are limits to the 

force of the general rule, fixed partly by the law 
of the land, which is above individual will and interests, 
partly by the need of securing good faith and justice 
between the parties themselves against fraud or mis- 
adventure. Agreements cannot bo enforced when their 
performance would involve an offence against the law. 
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There may be legal offence, it must be remembered, not 
only in acts commonly recognized as criminal, disloyal, or 
immoral, but in the breach or non-observance of positive 
regulations made by the Legislature, or persons liaving 
statutory authority, for a great variety of ])urposes. It 
would be useless to give details on the siil^ject here. 
Again, there are cases where an agreement may be made 
and performed without offending the law, but on grounds 
of “ public policy ” it is not thought right that the per- 
formance should be a matter of legal obligation, even if 
the ordinary conditions of an enforceable contract are 
satisfied. A man may bet, in private at any rate, if he 
likes, and pay or receive as the event may be ; but for 
many years the Avnnner has had no right of action against 
the loser. Unfortunate timidity on the part of the judges, 
who attempted to draw distinctions instead of saying- 
boldly that they would not entertain actions on wagers of 
any kind, threw this topic into the domain of legislation ; and 
the laudable desire of Parliament to discourage gambling, 
so far as might be, without attempting impossible prohibi- 
tions, has brought the law to a state of ludicrous com- 
jfiexity in both civil and criminal jurisdiction. But what 
is really important under this doctrine of public policy 
is the confinement of “contracts in restraint of trade”' 
within special limits. In the Middle Ages and down to 
modern times there was a strong feeling — not merely an 
artificial legal doctrine — -against monopolies and every- 
thing tending to monopoly. Agreements to keep up 
prices or not to compete were regarded as criminal. 
Gradually it was found that some kind of limited security 
against competition must he allowed if such transactions 
as the sale of a going concern with its goodwill, or the 
retirement of partners from a continuing firm, oi' the em- 
ployment of confidential servants in matters involving 
trade secrets, were to be carried on to the satisfaction of 
the parties. Attempts to lay down fixed rules in these 
matters were made from time to time, but they wore finally 
discredited by the decision of the House of Lords in the 
Maxim-Nordenfelt C^ompahy’s case in 1894. OontrjLcts 
“in restraint of trade ’’will now l»e licld valid, ])n)vi(led 
that they are made for valuable consideration (this (n’en if 
they are made by deo<l), and do not go beyond what can l)e 
thought reasonable for the protection (jf the intein^sts (‘,un- 
cerned, and are not injurious to the ])ul)lie. (TIkj Indian 
Contract Act, passed in LS72, Inis iinfortunak^ly embodied 
views now obsolete, and remains unameuded.) All that 
remains of the old rules in England is the ne(‘/essity of 
valuable consideration, whatever bo the form of the con- 
tract, and a strong presumption — but not an absolute rule 
of law — that an unqualified agreement not to carry on a 
particular business is not reasonable. 

Where there is no reason in tlie nature of the contract 
for not enforcing it, the consent of a contracting party 
may still not be Inuding on him Ijecauso nut 
given with due knowledge, or, if he is in a rela- 
tion of dependence to the other party, with Independent 
judgment. Inducing a man by det'.eit to enter into a 
contract may always 1)0 treated l)y the deceived party 
as a ground for avoiding las obligatirm, if he does so 
within a reasonable time after (Iisct>vering the truth, and, 
in ])ai‘tie.ular, before any innocent tliird person liasjiccjiiired 
rights for value on the faith of the contract (see Eiiaui)), 
Coercion would l)e treated on principle in the same way 
as fi'aud, but such cases hardly occur in modern times. 
There is a kind of moral domination, however, which otir 
courts watch with the utauost Jealousy, and repress under 
the name of “ undue influence ” when it is u.sed to obtain 
pecuniary advantage. Persons in a position of legal or 
practical authority — guard inns, confidential advisers, 
spiritual directors, and the like— must not al)use tlufir 
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authority for selfish ends. They are not forbidden 
to take benefits from those v^lio depend on them or 
put their trust in them ; but if they do, and the givers 
repent of their bounty, the v’hole burden of _ proof 
is on the takers to show that the gift was in the 
first instance made freely and with understanding. Large 
voluntary gifts or beneficial contracts, outside the limits 
^vithin which natural affection and common practice justify 
them, are indeed not encouraged in any system of civilized 
law. Professional money-lenders were formerly checked 
by the usury laws : now that no rate of interest is in 
itself unlawful, courts and juries have shown a certain 
astuteness in applying the rules of law as to fraud and 
undue influence — the latter with certain special features — 
to transactions with needy “expectant heirs” and other 
improvident persons which seem on the whole unconscion- 
able. In the case of both fraud and undue influence, the 
person entitled to avoid a contract may, if so advised, 
ratify it afterwards ; and ratification, if made with full 
knowledge and free judgment, is irrevocable. A contract 
made vfith a person deprived by unsound mind or intoxi- 
cation of the capacity to form a rational judgment is on 
the same footing as a contract obtained by fraud, if the 
■want of capacity is apparent to the other party. 

There are many cases in which a statement made by 
one party to the other about a material fact will enable 
the other to avoid the contract if he has relied on it, and 
it was in fact untrue, though it may have been made at 
the time with honest belief in its truth. This is so wher- 
ever, according to the common course of business, it is one 
party’s business to know the facts, and the other practi- 
cally must, or reasonably may, take the facts from him. 
In some classes of cases even inadvertent omission to dis- 
close any material fact is treated as a misrepresentation. 
Contracts of insurance are the most important ; here the 
insurer very seldom has the means of making any effective 
inquiry of his own. Misdescription of real property on a 
sale, without fraud, may according to its importance be 
a matter for compensation or for setting aside the con- 
tract. Promoters of companies are under special duties 
as to good faith and disclosure which have been worked 
out at great length in the modern decisions. But company 
law has become so complex within the present generation 
that, so far from throwing much light on larger principles, 
it is hardly intelligible without some previous grasp of 
them. Sometimes it is said that misrepresentation (apart 
from fraud) of any material fact will serve to avoid any 
and every kind of contract. It is submitted that this is 
certainly not the law as to the sale of goods or as to the 
contract to marry, and therefore the alleged universal rule 
does not exist. But it must be remembered that parties 
can, if they please, and not necessarily by the express 
terms of the contract itself, make the validity of their 
contract conditional on the existence of any matter of fact 
whatever, including the correctness of any particular 
statement. If they have done this, and the fact is not so, 
the contract has no force ; not because there has been a 
misrepresentation, but because the parties agreed to be 
bound if the fact was so and not otherwise. It is a 
question of interpretation whether in a given case there 
was any such condition. 

Mistake is said to be a ground for avoiding contracts, 
and there are cases which it is practically convenient to 
group under this head. On principle they seem to be 
mostly reducible to failure of the acceptance to correspond 
with the offer, or absence of any real consideration for the 
promise. In such cases, whether there be fraud or not, 
no contract is ever formed, and therefore there is nothing 
which can be ratified — a distinction which may have 
important effects. Belief against mistake is given where 
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parties who have really agreed, or rather their advisers, 
fail to express their intention correctly. Herc,^ if the 
original true intention is fully proved — as to which the 
court is rightly cautious — the faulty document can be 
judicially rectified. 

By the common law an infant {Le.^ a person less than 
twenty-one years old) was bound by contracts made for 
“necessaries,” f.e., such commodities as a jury 
holds, and the court thinks they may reason- 
ably hold, suitable and required for the person’s condi- 
tion; also by contracts otherwise clearly for his lienciit ; 
all other contracts he might confirm or avoid after coming 
of age. An extremely ill-drawn Act of 1874 absolutc'ly 
deprived infants of the power of contracting loans, con- 
tracting for the supply of goods other than necessaries, 
and stating an account so as to bind themselves ; it also 
disabled them from binding themselves by ratification. 
The liability for necessaries is now declared by legislative 
authority in the Sale of Goods Act, 1893. Practically, 
people who give credit to an infant do so at their peril, 
except in cases of obvious urgency. 

Married women were incapable by the common law of 
contracting in their own names. At this day they can lioltl 
separate property and bind themselves to the extent of that 
jDroperty — not personally — by contract. The law bt^’ore 
the Married Women’s Property Acts (1882 and 1803, and 
earlier Acts now superseded and repealed) -was a '^^ery 
peculiar creature of the Court of Chancery; the number 
of cases in -which it is necessary to go bac*k to it is of 
course decreasing year by year. But a ma-rried woman 
can still be restrained from anticipating the income of ]u‘r 
separate property, and the restriction is still commonly 
inserted in marriage settlements. 

There is a great deal of philosophical int(‘rost about 
the nature and capacities of corporations, but for modern 
practical purposes it may be said that the legal pow(irs 
of British corporations are directly or indirtHJtly deter- 
mined by Acts of Parliament. For companies under tlu^ 
Companies Acts the controlling instrument or written con- 
stitution is the memorandum of association. Com])any 
draftsmen, taught by experience, nowadays frame this in 
the most comprehensive terms. Questions of either per- 
sonal or corporate disability are less frequent than tliey 
were. In any case, they stand apart from the general 
principles which characterize our law of contract. 

Authokities, — History : Ames. “The History of Assimipsit,*’ 
E^arvard Law Egv. ii. 1, 53. Cambridge, Mass., 1889. —Pollock 
and Ma-Itland. History of English Laiv, 2d ed., ii. 1B4- 239. 
Cambridge, 1898. Modern: Pollook, article “Contract" in 
EncydopcGdia of the Laivs of England, vol. iii., London, 1897, a 
technical summary of the modern law. Of tlie text-books, Anson, 
English Law of Contract, is now in a ninth edition, 1899 ; Haeri- 
MAN, Law of Contracts, in a second, 1901 ; Pollock, Vrinciph.^ 
of Contract, in a seventh, 1902.— 0. W. Holmes (afterwards CJiicf 
Justice of Massachusetts), The Common Law, Boston, Mass., 1881, 
is illuminating on contract as on other legal topics, though ilia 
present writer cannot accept all the learned judge's historical 
conjectures. j 

Conveya.ncing' is the art or science of greeting 
the transfer of property, or modifying interests in relation 
to property, by means of written documents. 

In early legal systems the main element in the transfer 
of property was the change, generally accompanied by some 
public ceremony, in the actual physical possession: 
the function of documents, where used, being 
merely the preservation of evidence. Thus, in Great Britain 
in the feudal period, the common mode of conveying an 
immediate freehold was by feoffTn^nt vjifh \%vtTy of Hewifi 
—a proceeding in which the transferee was publicly 
invested -with the feudal possession or msin, usually 
through the medium of some symbolic act performed in 



CONVEYANCING 


223 


the presence of witnesses upon the land itself. A deed or 
charter of feoffment was commonly executed at the same 
time by way of record, but formed no essential part of the 
conveyance. In the language of the old rule of the 
common law, the immediate freehold in corporeal heredita- 
ments lay in livery, whereas reversions and remainders 
and all incorporeal hereditaments lay in grant, i.e., passed 
by the delivery of the deed of conveyance or grant without 
any further ceremony. The process by which this distinc- 
tion was broken down and the present uniform system of 
private conveyancing by simple deed was established, con- 
stitutes a long chapter in English legal history. 

The land of a feudal owner was subject to the risk of forfeiture 
for treason, and to military and other burdens. The common law 
did not allow him to dispose of it by will. By the law of mort- 
main religious houses were prohibited from acquiring it. The 
desire to escape from these burdens and limitations gave rise to the 
practice of making feolfmeiits to the uso of, or upon trust for, 
persons other than those to whom the seisin or legal possession 
was delivered. The common law recognized only the legal tenant ; 
but the cestui que use or beneficial owner gradually secured for his 
wishes and directions concerning the profits of the land the strong 
protection of the chancellors as exercising the equitable jurisdic- 
tion of the king. The resulting loss to the Crown and the great 
lords of the feudal dues and privileges, coupled with the public 
disadvantages arising from ownership of land which, in an in- 
creasing degree, was merely nominal, brought about the iiassingin 
the year 1535 of the famous Statute of Uses, the ol>ject of which 
was to destroy altogether the system of uses and equitable estates 
It enacted, in substance, that whoever should have a use or trust 
in any hereditaments should be deemed to have the legal seisin, 
estate, and possession for the same interest that he had in the use ; 
in other words, that he should become in edect the feudal tenant 
without actual delivery of possession to him hy the actual feoffee 
to uses or trustee. In its result the statute was a fiasco. It was 
solemnly decided that the Act transferred the legal possession to 
the use once only, and that in the case of a conveyance to A to 
the use of B to the use of or upon trust for C, it gave the legal 
estate to B, and left C with an interest in the i)osition of the use 
before the statute. Thus was completed the foundation of the 
modern system of trusts fastened upon legal estates and protected 
by the equitable doctrines and practice of the judicature. 

But the statute not only failed to abolish uses : it also 
opened the way to the evasion of the public ceremony of ^‘livery 
of seisin,” and the avoidance of all notoriety in conveyances. 
Other ways, besides an actual feoffment to uses, of creating a 
use bad been in vogue before the statute. If A bargained with B, 
in writing or not, for the sale of land, and B paid the price, but A 
remained in legal possession, the Court of Chancery enforced the 
use or equitable iiitfU'ei't in favour of B. The cfi'ect of a “bargain 
and sale” (as such a transaction was called) after the statute was 
to give B the legal interest without any “livery of .seisin.” 
This fresh danger was met in the very year of the statute itself by 
an enactment that a bargain and sale of an estate of inheritance 
or freehold should be made by deed publicly enrolled. But the 
Statute of Enrolments was in terms limited to estates of freehold. 
It was allowed that a bargain and sale for a term, say, of one year, 
must transfer tlio seisin to the bargaiiu’c without enrolment. And 
since what remained in the bargainor was merely a reversion which 
“ lay in grant,” it was an easy matter to release this hy deed the 
day after. By this ingenious device was the publicity of feoifment 
■or enrolment avoided, and the lease and release, as the process was 
■called, remained the usual mode of conveying a freehold in 
possession down to the 19th century. 

It was not until 184-5 that the modern Ryatcin of transfer 
By a single deed was finally esta])lishe(i. By the Beal 
Property Act of that year it was enacted that all corporeal 
hereditaments should, as regards the immediate freehold, 
he. deemed to lie in grant as wxll as in livery. Since this 
Act the ancient modes of couveyanc.e, 1 hough not aholished 
hy it, have in practice beconu^ Traces of the old 

learning connected with them remain, however, embedded 
in the modern conveyance. Many a purdiastMleed recites 
that the vendor is seised in fee-simple of llu' property. 
It is the practice, moreover, to convey not only to ” hut 
also to the use of a purchaser. For before the Statute 
of Uses, a conveyance made without any consideration 
or declaration of uses was deemed to be made to the use 
of the party conveying. In view of the o]:)eration of the 


statute upon the legal estate in such circumstances, it 
is usual in all conveyances, whether for value or not, to 
declare a use in favour of the party to whom the grant is 
made. 

In its popular usage the word “conveyance” signifies 
the document employed to carry out a purchase of land. 
But the term “ conveyancing ” is of much wider import, 
and comprises the preparation and completion of all kinds 
of legal instruments. A well-known branch of the 
conveyancer’s business is the investigation of title — an 
important function in the case of purchases or mortgages 
of real estate. With personal estate (other than leasehold) 
he has perhaps not so much concern. Chattels are usually 
transferred by delivery, and stocks or shares by means of 
printed instruments which can be bought at a law-stationer’s. 
The common settlements and wills, however, deal wholly 
or mainly with personal property ; and an interest in 
settled personalty is frequently the subject of a mortgage. 
Of late years, also, there has been an enormous increase in 
the volume of conveyancing business in connexion with 
limited joint-stock companies. 

In the preparation of legal documents the practitioner is 
much assisted by the use of precedents. These are out- 
lines or models of instruments of all kinds, exhibiting 
in accepted legal i)hraseology their usual form and con- 
tents with additions and variations adapted to particular 
circumstances. Collections of them have been in use from 
early times, certainly since printing became common. The 
modern precedent is, upon the whole, concise and business- 
like. The prolixity which formerly characterized most 
legal documents has largely disappeared, mainly through 
the operation of recent statutes which enable many clauses 
previously inserted at great length to be, in some cases, 
e.g.y covenants for title, incorporated by the use of a few 
prescribed words, and in others safely omitted altogether. 
The Solicitors’ Bemuneration Act, 1881, has also assistetl 
the process of curtailment, for there is now little or no 
connexion between the length of a deed and the cost of its 
I^reparation. So long as the draftsman adheres to recog- 
nized legal ])lirascology and to the well-settled methods of 
carrying out legal o])eratir)ns, there is no reason why modern 
instruments should not ))e made as terse and businesslike 
as i)Ossiblc. 

It is not usual for land to be sohl witlioui a formal 
agreement in writing being etitered into. Tlxis ])recaution 
is due, partly to the Statute of Fratids (S 4), 
which renders a contract for the sale of land 
unenforceahle by action “unless the agreement 
upon which such action shall he brought, or some 
memorandum or note thereof, shall be in writing and 
signed by the party to be chargi‘d Ihercnvith or some 
other person thereunto l)y him lawfully authorized,” and 
partly to the fact that there are few titles which can with 
prudence be exposed to all the re([uisitions that a ] air- 
chaser under an “open contract” is entitled l)y law to 
make. Such a purchaser may, for example, reipiire a 
forty years’ title (Vendor aiul I’urchaser Act, 1874). 
Under an 0 ]>en contract a vendor is ])r<‘siniird to be 
selling the fee-simjde in possession, free from any iucuni- 
brance, or liability, or restricticin as to user or otluirwise ; 
and if he cannot deduce a title of the statutory length, or 
procure an incumbrance or restriction to be removed, the 
purchaser may repudiate the contract. The pnqjjLratiou of 
an agreement for sale involves accordingly an examination 
of the vendor’s title, and the exercise of skill and judgment 
in deciding how^ the vendor may bo protected against 
trouble and expense without prejudice to the sale. ITjion 
a sale by auction the agreement is made up of (1) the 
particulars, which describe the jiroperty ; (2) the (‘onditions 
of sale, which state the terms ujionwluch it is offered ; and 
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(3) the memorandtim or formal contract at tlie foot of tlie 
conditions, which incorporates by reference the i^articulars 
and conditions, names or sufficiently refers to the vendor, 
and is signed by the purchaser after the sale. The object 
of the agreement, whether the sale is by 2 jrivate contract 
or by auction, is to define accurately what is sold, to 
^n'ovide for the length of title and the evidence in suj^port 
of or in connexion vith the title which is to be required 
except so far as it is intended that the general law shall 
regulate the rights of the ^^arties, and to fix the times at 
which the principal steps in the transaction are to he taken. 
It is also usual to proffide for the payment of interest at a 
prescribed rate upon the 2 )urchase money if the com^^letion 
shall be delayed beyond the day fixed for any cause other 
than the vendor’s wilful default, and also that the vendor 
shall be at liberty to rescind the contract without paying 
costs or compensation if the purchaser insists upon any 
requisition or objection which the vendor is unable or, 
upon the ground of expense or other reasonable ground, is 
unwilling to comply with or remove. Upon a sale by 
auction it is the rule to require a deposit to be, paid by 
way of security to the vendor against default on the 
part of the purchaser. 

The signature of the agreement is followed by the 
delivery to the purchaser or his solicitor of the abstract 
Abstract which is an epitome of the various in- 

0 / title. struments and events under and in consequence 
of which the vendor derives his title. A pur- 
chaser is entitled to an abstract at the vendor’s expense 
unless otherwise stipulated. It begins with the instrument 
fixed by the contract for the commencement of the title, or, 
if there has been no agreement ujjon the subject, with an 
instrument of such character and date as is jprescribed by 
the law in the absence of stipulation between the parties. 
From its commencement as so determined the abstract, if 
properly prepared, shows the history of the title down to 
the sale ; every instrument, marriage, birth, death, or other 
fact or event constituting a link in the chain of title, being 
sufficiently set forth in its proper order. The next step is 
the verification of the abstract on the purchaser’s behalf 
by a comparison of it with the originals of the deeds, the 
probates of the wills, and office coj^ies of the instruments 
of record through which the title is traced. The vendor is 
bound to produce the original documents, except such as 
are of record or have been lost or destroyed, but, unless 
otherwise stipulated, the expense of producing those which 
are not in his possession falls upon the purchaser (C. A., 
1881). After being thus verified, the abstract is perused 
by the purchaser’s advisers with the object of seeing 
whether a title to the jDroj^erty sold is deduced according 
to the contract, and what evidence, information, or objec- 
tion, in respect of matters appearing or arising upon the 
abstract, ought to be called for or taken. For this 
purpose it is necessary to consider the legal effect of the 
abstracted instruments, whether they have been properly 
completed, whether incumbrances, adverse interests, defects, 
liabilities in respect of duties, or any other burdens or 
restrictions disclosed by the abstract, have been already 
got rid of or satisfied, or remain to be dealt with before 
the completion of the sale. The result of the considera- 
Re tiisi these matters is embodied in “ requisitions 

delivered to the vendor’s 
solicitors within a time usually fixed for the 'pur- 
pose by the contract. In making or insisting upon 
requisitions regard is had, among other things, to any 
special conditions in the contract dealing with points 
as to which evidence or objection might otherwise have 
been required or taken, and to a variety of provisions con- 
tained in the V. and P. Act, 1874, and the Conveyancing 
Act, 1881, which apply, except so far as otherwise agreed 


and of which the follovdng are the most important : 
(1) Eecitals, statements, and descriptions of facts, 
matters, and j^arties contained in instruments twenty 
years old at the date of the contract are, unless 2 :)roved 
inaccurate, to be taken as sufficient evidence of the 
truth of such facts, matters, and descriptions ; (2) a 
purchaser cannot require the production of, or make any 
requisition or objection in respect of, any document dated 
before the commencement of the title, (3) the cost of obtain- 
ing evidence and information not in the vendor’s possession 
must be borne by the purchaser. The possibility of the 
rescission clause now commonly found in contracts for the 
sale of real estate being exercised in order to avoid com- 
pliance vdth an onerous requisition, is also an important 
factor in the situation. The requisitions are in due course 
re23lied to, and further requisitions may arise out of the 
answers. A summary method of obtaining a judicial 
determination of questions connected with the contract, 
but not affecting its validity, is provided by the V, and P. 
Act, 1874. Before completion it is usual for the i)urchaser 
to cause searches to be made in various official registers for 
matters required to be entered therein, such as judgments, 
land charges, and pending actions, which may affect the 
vendor’s title to sell, or amount to an incumbrance uj)on 
the jjroperty. 

When the title has been approved, or so soon as it 
appears reasonably certain that it will be accepted, the 
draft conveyance is jmepared and submitted to 
the vendor. This is commonly done by and at 
the expense of the purchaser, who is entitled to 
determine the form of the conveyance, provided that the 
vendor is not thereby prejudiced, or put to additional 
expense. The common mode of conveying a freehold is 
now, as already mentioned, by ordinary deed, called in this 
case an indenture^ from the old practice, where a deed 
was made between two or more parties, of writing copies 
upon the same parchment and then dividing it by an 
indented or toothed line. Indenting is, however, not 
necessary, and in modern practice is disused. A deed 
derives its efficacy from its being sealed and delivered. It 
is still a matter of doubt whether signing is essential. 
It is not necessary that its execution should be attested 
except in special circumstances, as, e.^., where made under a 
power requiring the instrument exercising it to be attested. 
But in practice conveyances are not only sealed, but also 
signed, and attested by one or two witnesses. The details 
of a conveyance in any particular case depend upon the 
subject-matter and terms of the sale, and the state of the 
title as appearing by the abstract. The framework, how- 
ever, of an ordinary purchase-deed consists of (1) the date 
and parties, (2) the recitals, (3) the testatum or witnessing- 
part, containing the statement of the consideration for 
the sale, the words incorporating covenants for title, and 
the operative words, (4) the parcels or description of the 
property, (5) the habendum, showing the estate or interest 
to be taken by the purchaser, and (6) any provisos or 
covenants that may be required, A few words will 
illustrate the object and effect of these component parts. 

(1) The parties are the persons from whom the jjtrojDerty, 
or some estate or interest in or in relation to it, is to pass 
to the purchaser, or whose concurrence is rendered neces- 
sary by the state of the title in order to give the pur- 
chaser the full benefit of his contract and to complete it 
according to law. It is often necessary that other j^ersons 
besides the actual vendor should join in the conveyance, 
e.g., a mortgagee who is to be paid off and convey his 
estate, a trustee of an outstanding legal estate, a person 
entitled to some charge or restriction who is to release it, 
or trustees who are to receive the purchase-money where a 
limited owner is selling under a power (e.y., a tenant for life 
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under the pover given by the Settled Land Act, 1882). 
Parties are described by their names, addresses, and 
occupations or titles, each person with a separate interest, 
or filling a distinct character, being of a separate part. 
(2) The recitals explain the circumstances of the title, the 
interests of the parties in relation to the property, and the 
agreement or object intended to be carried into effect by the 
conveyance. Where the sale is by an absolute owner there 
is no need for recitals, and they are frequently dispensed 
^vith; but where there are several parties occupying 
different positions, recitals in chronological order of the 
instruments and facts giving rise to their connexion with 
the property are generally necessary in order to make the 
deed intelligible. (3) It is usual to mention the consider- 
ation. Where it consists of money the statement of its pay- 
ment is followed by an acknowledgment, in a parenthesis, 
of its receipt, which, in deeds executed since the C. A., 
1881, dispenses with any endorsed or further receipt. A 
vendor, who is the absolute beneficial owner, now conveys 
expressly “ as beneficial owner,” which words, by virtue of 
the C. A,, 1881, imply covenants by him with the purchaser 
that he has a right to convey, for quiet enjoyment, free- 
dom from incumbrances, and for further assurance — limited, 
however, to the acts and defaults of the covenantor ancl 
those through whom he derives his title otherwise than 
by purchase for value. A trustee or an incumbrancer 
joining in the deed conveys “ as trustee ” or “ as mortgagee,” 
by which words covenants are implied that the covenantor 
individually has not done or suffered anything to in- 
cumber the property, or prevent him from conveying 
as expressed. As to the operative words, any expres- 
sion showing an intention to pass the estate is effectual. 
Since the C. A., 1881, “convey” has become as common 
as “grant,” which was formerly used. (4) The pro- 
perty may be described either in the body of the deed 
or in a schedule, or compendiously in the one and 
in detail in the other. In any case it is usual to annex 
a plan. Different kinds of property have their appropriate 
technical words of description. Hereditaments is the most 
comprehensive term, and is generally used either alone or 
in conjunction with other words more specifically descriptive 
of the property conveyed. (5) The habendum begins with 
the words “to hold,” and the estate, on a sale in fee- 
simple, is limited, as already mentioned, not only to^ but 
also to the use o/, the iiurchaser. Before the C. A., 1881, 
it was necessary to add, after the name of the purchaser, 
the words “and his heirs,” or “his heirs and assigns,” 
though the word “ assigns ” never had any conveyancing 
force. But since that Act it is sufficient to add “in fee- 
simple” without using the word “heirs.” Unless, how- 
ever, one or other of these additions is made, the purchaser 
will even now get only an estate for his life. If the 
property is to be held subject to a lease or incumbrance, 
or is released by the deed from an incumbrance previously 
existing, this is expressed after the words of limitation 
(6) Where any special covenants or provisions have been 
stipulated for, or are required in the circumstances of 
the title, they are, as a rule, inserted at the end of the 
conveyance. In simple cases none are needed. Where, 
however, a vendor retains documents of title, which he is 
entitled to do where he sells a part only of the estate to 
which they relate, it is the practice for him by the con- 
veyance to acknowledge the right of the purchaser to 
production and delivery of copies of such of them as are 
not instruments of record like wills or orders of Court, 
and to undertake for their safe custody. This acknow- 
ledgment and undertaking supply the place of the lengthy 
covenants to the like effect which were usual before the 
C. A., 1881. A trustee or mortgagee joining gives an 
acknowledgment as to documents retained by him, but not 
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an undertaking. The foregoing outline of a conveyance 
will be illustrated by the follovdng specimen of a simple 
purchase-deed of part of an estate belonging to an absolute 
owner in fee : — 

This Ixdentube made the day of 

between A. B. of, &c., of the one part and C. D. of, kc., of the other 
part Whereas the said A. B. is seised (among other hereditaments) 
of the messuage hereinafter described and hereby conveyed for an 
estate in fee simple in possession free from incumbrances and has 
agreed to sell the same to the said C. D. for £100 Now this 
Indenture witnesseth that in pursuance of the said agreement 
and in consideration of the sum of £100 paid to the said A. B, by 
the said C. D. (the receipt whereof the said A. B. doth hereby 
acknowledge) the said A. B. as beneficial owner doth hereby 
convey unto the said C. D. All that messuage or tenement situate 
&:c.j and known as, &c- To Hold the premises unto and to the 
use of the said C. D. his heirs and assigns [or in fee simple] 
And the said A. B. doth hereby acknowledge the right of the said 
C. D. to production and delivery of copies of the following docu- 
ments of title [mentioning theni] and doth undertake for the safe 
custody thereof In witness, &c. 

It will be observed that throughout the deed there are 
no stops, the commencement of the several parts being 
indicated by capital letters. The draft conyeyance having 
been approved on behalf of the vendor, it is engrossed 
upon stout paper or parchment, and there remains only 
the completion of the sale, which usually takes place at 
the office of the vendor’s solicitor. A purchaser is not 
entitled to require the vendor to attend personally and 
execute the conveyance in his presence or that of his 
solicitor. The practice is for the deed to be previously 
executed by the vendor and delivered to his solicitor, and 
for the solicitor to receive the purchase -money on his 
client’s behalf, since a purchaser is, under the C. A., 1881, 
safe in paying the purchase-money to a solicitor producing 
a deed so executed, when it contains the usual acknowledg- 
ment by the vendor of the receijit of the money. Upon 
the completion, the documents of title are handed over 
except in the case above referred to, and any claims be- 
tween the parties in respect of interest upon the purchase- 
money, apportioned outgoings, or otherwise, are settled. 
The conveyance is, of course, delivered to the purchaser, 
upon whom rests the obligation of affixing the proper 
stamp — ^which he may do without penalty within thirty 
days after execution (Stamp Act, 1891). It may be added 
that, subject to any special bargain, which is rarely made, 
the costs of the execution by the vendor and other parties 
whose concurrence is necessary, and of any act required to 
be done by the vendor to carry out his contract, are borne 
by the vendor. 

Ordinary leases at rack-rents are not generally preceded 
by a formal agreement, such as is common on a sale of 
land, or by an investigation into the lessor’s title. 

As a rule, the principal terms are arranged be- 
tween the parties, and embodied with various ancillary 
provisions in a draft lease, which is prepared by the 
lessor’s advisers and submitted to the lessee, the ultimate 
form and contents of the instrument being adjusted by 
negotiation. If an intending lessee desires to examine the 
title he must make an express bargain to that effect, for 
under a contract to grant a lease the intended lessee is not 
entitled, in the absence of such express stipulation, to call 
for the title to the freehold (V. and P. Act, 1874). By 
the Statute of Frauds all leases, except leases for a term 
not exceeding three years, and at not less than two-thirds 
of the rack-rent, were required to be in writing. And now 
by the Beal Property Act, 1845, leases required by law to 
be in writing are void at law unless made by deed. An 
instrument, void as a lease under tbe Act, may, however, 
be valid as an agreement to take a lease ; and since the 
Judicature Act, 1873, under which equitable doctrines pre- 
, vail in the High Court, a person holding under an agree- 
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ment for a lease, of vMch specific performance would be 
granted, is treated in all branches of that court as if such 
a lease were already executed. Unless otherwise agreed, 
a lease is always prepared by a lessor’s solicitor at the 
expense of the lessee ; but the cost of the counterpart 
the duplicate executed by the lessee) is usually borne by 
the lessor. 

Ux 3 on the sale and conveyance of a leasehold property 
substantially the same procedure is observed as above in- 
dicated in the case of a freehold. A few^ 
Assignment additional points, how^ever, may be specially 
mentioned. Under an open contract the 
vendor cannot be called upon to show the 
title to the freehold reversion (Y. and P. Act, 1874 ; C. A., 
1881). Accordingly, the abstract of title begins with the 
lease, howwer old ; but the subsequent title need not be 
carried back for more than forty years before the sale. The 
purchaser, apart from stipulation, must assume, miless the 
contrary appears, that the lease wns duly granted, and 
upon production of the receipt for the last payment due 
for rent before completion, that all the covenants and pro- 
visions of the lease have been duly performed and observed 
up to the date of actual completion. The appropriate 
w^ord of conveyance is “ assign,” and a conveyance of lease- 
holds is generally called an assignment. The vendor’s 
covenants for title implied by his assigning as beneficial 
owner ” include, in addition to the covenants implied by 
those words in a conveyance of freehold, a covenant limited 
in manner above mentioned, that the lease is valid, and 
that the rent and the provisions of the lease have been 
paid and observed up to the time of conveyance (0. A., 
1881). Where the vendor, as is the common case, remains 
liable after the assignment for the rent and the perform- 
ance of the covenants, the purchaser must covenant to pay 
the rent, and perform and observe the covenants and pro- 
visions of the lease, and keep the vendor indemnified in 
those respects. 

A mortgage is prepared by the solicitor of the mortgagee, 
and the mortgagor bears the w^hole expenses of the trans- 
action. It is seldom that there is any pre- 

o gages. agreement, because (1) a contract to 

lend money is not specifically enforceable ; and (2) inas- 
much as the primary object of a mortgagee is to have his 
money well secured, he is not, generally, willing to submit 
to restrictions as to title or evidence of title which might 
give rise to difficulty or expense in the event of a sale 
of the mortgaged property. An intending mortgagor is 
accordingly required to show a title easily marketable, and 
to verify it at his own cost. A mortgage follows the same 
general form as a conveyance on sale, the principal points 
of difference being that the conveyance of the property is 
preceded by a covenant for the payment of the mortgage 
money and interest, and followed by a proviso for recon- 
veyance upon such payment, and by any special pro- 
visions necessary or proper in the circumstances, such as 
a covenant for insurance and repairs where the security 
comprises buildings. The covenants for title implied by 
a mortgagor conveying ‘'as beneficial owner” are the same 
as in the case of a vendor, but they are absolute and not 
qualified m the manner above pointed out. 

The heneficial operation of the 0. A., 1881, in shortening con- 
veyances is Tvell illustrated hy a modern mortgage. Eor, by virtue 
of the Act, a mortgagee by deed executed after its conimenceirient 
has, subject to any contrary provisions contained in the deed, th.e 
following powers to the like extent as if they had been conferred 
in terms : (1) a power of sale exercisable after the mortgage money 
has become due (a) if notice requiring payment has been served 
and not complied with for three months ; (&) if any interest is in 
arrear for two months ; or (c) there has been a breach of some 
obligation under the deed or the Act other than the covenant for 
payment of the mortgage money or interest ; (2) a power to insure 
subject to certain restrictions j (3) a power, when entitled to seU, 


to appoint a receiver ; and (4) a power while in possession to cut 
and sell timber. The Act contains ancillary provisions enabling 
a mortgagee upon a sale to convey the pioperty for such estate or 
interest as is the subject of the mortgage, and to give a valid 
receipt for the purchase-money, and the ^airchascr is amply pro- 
tected against any irregularities of which he had no notice. There 
are also large powers of leasing conferred by the Act upon mortgagor 
and mortgagee while respectively in possession, and a power lor 
the mortgagor, whilst entitled to redeem, to inspect and take 
copies of title deeds in the mortgagee’s possession. The elaborate 
provisions for all these purposes which were formerly inserted in 
mortgage deeds are now omitted ; hut sometimes the operation of 
the Act is modified in certain respects. The procedure upon a sale 
by a mortgagee is the same as in the case of any other vendor. 
He conveys, however, ‘'as mortgagee,” these words implying only 
a covenant by him against incumbrances arising from his own acts. 

The frame of a strict settlement of real estate, vdiich is 
usually made either on marriage or by way of resettlement 
on a tenant in tail under an existing settlement 
attaining twenty-one, has been much simplified ; 
but such settlements still remain the most 
technical and most complicated of legal instruments. By 
virtue of the Settled Land Acts, 1882 to 1890, tenants 
for life and many other limited O’wners have extensive 
powers of sale, of leasing, and of doing nmncroius other acts 
required in a due course of management. Tlicso powers 
cannot be excluded or fettered by settlors. Tliey are, as a 
rule, considered in practice to be sufficient, and the corre- 
sponding elaborate provisions formerly inserted in settle- 
ments are now omitted, the ojjeration of the Acts being 
merely supplemented, where desirable, by some extension 
of the statutory powers, in relation, c.y., to the invest- 
ment and application of capital money. To com])loto the 
statutory machinery it is desirable that persons sliould be 
nominated by the settlement trustees for the purposes of 
the Acts. Since the C. A., 1881, provisions for the i)ro- 
tection of jointresses or persons entitled iiiidcr settlements 
to rent charges or annual sums issuing out of the land arc 
no longer required, as all such persons have now ]>owers of 
distress and entry, and of limiting terms to secure their 
respective interests. Terms for raising portions must still, 
however, be expressly created. The C. A., 1881, also con- 
fers large powers of management during the minoiltics of 
infants beneficially entitled upon i^ersoiis cither ap])ointed 
for the purpose by the instrument or being such, trustees 
as are mentioned in § 42. An estate in tail may now bo 
limited by the use of the words " in tail ” without the %vords 
"heirs of the body” formerly necessary. And a settlor 
generally conveys “ as settlor,” by which only a covenant 
for further assurance is implied under the C. A., 1881. 
Personal settlements are most often made upon marriage. 
The settled property is vested in trustees, eitlicr by the 
settlement itself, or in the case of cash, mortgage debts, 
stocks or shares, by previous delivery or transfer, upon 
trusts declared by the instrument. 

The normal trusts after the marriage are (1) for nivcstniont ; 
(2) for payment of the income of the husband’s ])roT)crty to liim for 
life, and of the wife’s property to her for life for her separate use 
without power of anticipation whilst under coverture ; (3) for pay- 
ment to the survivor for his or her life of the iucomo oi‘ ])Oth 
properties ; (4) after the death of the survivor, both as to capital 
and income, for the issue of the marriage as the husband and wife 
shall jointly hy deed appoint, and in default of joint appointment 
as the survivor shall hy deed or will appoint, and in default of 
sreh ffir the children of the marriage who attain 

or h-'n r daughters marry, in eipial shares, with the 
audiuou of a clause (^called the hotchpot clause) precluding a child 
who or whose issue takes a part of the fund by appointment from 
sharing in the unappointed part without bringing the appointed 
share into account. Then follows a power for the trustees with 
the consent of the parents whilst respectively living to raise a part 
(usually a half) of the share of a child and apply it for his or her 
advancement or benefit. ' Power to apply income, after the death 
of the life tenants, for the maintenance and education of infants 
entitled in expectancy, is conferred upon trustees by the C. A., 1881. 
The ultimate trusts in the event of there being no children who 
attain vested interests are (1) of the husband’s property for him 
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absolutely ; and (2) of tbe ivife’s property for such persons as she 
shall wheu discovert by deed, or whether covert or discovert by 
will, appoint, and in default of appointment, for her absolutely 
if she survive the husband, but if not, then for her next of kin 
under the Statute of Distributions, excluding the husband. For 
all ordinary purposes the trustees have now under various statutes 
sufficient powers and indemnities. They may, however, in some 
cases need special protection against liability. A power of appoint- 
ing new trustees is supplied by the Trustee Act, 1893. It is 
usually made exercisable by the husband and wife during their 
joint lives, and by the survivor during his or her life. 

The form and contents of wills are extremely diverse. 
A vdll ofj perhaps, the commonest type (a) appoints 
executors and trustees ; (b) makes a specific dis- 
position of a freehold or leasehold residence ; (c) 
gives a few legacies or annuities; and (d) devises and 
bequeaths to the executors and trustees the residue of the 
real and personal estate upon trust to sell and convert, to 
invest the proceeds (after payment of debts and funeral 
and testamentary expenses) in a specified manner, to pay 
the income of the investments to the testator^s widow for 
life or until another marriage, and subject to her interest, 
to hold the capital and income in trust for his children 
who attain twenty-one, or being daughters marry, in equal 
shares, with a power of advancement. Daughters’ shares are 
frequently settled by testators upon them and their issue 
on the same hues and with the same statutory incidents as 
above mentioned in the observations upon settlements; 
and sometimes a will contains in like manner a strict 
settlement of real estate. It is a point often overlooked 
by testators desirous of benefiting remote descendants that 
future interests in property must, under what is known as 
the rule against perpetuities, be restricted within a life or 
lives in being and twenty-one years afterwards. In dis- 
posing of real estate “devise” is the appropriate word of 
conveyance, and of personal estate “ bequeath.” But neither 
word is at all necessary. “ I leave all I have to A. B. and 
appoint him my executor ” would make an effectual will 
for a testator who wished to give all his property, 
whether real or personal, after payment of his debts, to a 
single person. By virtue of the Land Transfer Act, 1897, 
Part I., real estate of an owner dying after 1897 now vests 
for administrative purposes in his executors or adminis- 
trators, notwithstanding any testamentary disposition. 

It remains to mention that by the Land Transfer Act, 
1897, a system of compulsory registration of title, limited 
for the present to the county of London, has been estab- 
lished. (See Land Bfgisteation.) 

United States. — Conveyances of real estate in the United States 
■are simple in form, and are often prepared by those who have had 
no professional training for the purpose. Printed blanks, sold at 
the law-stationers, are commonly employed. The lawyers in each 
state have devised forms for such blanks, sometimes peculiar in 
some points to the particular state, and sometimes copied verbatim 
from those in use elsewhere. Deeds intended to convey an absolute 
estate are generally either of the form known as warranty deed or 
of that known as release deed. The release deed is often used as 
a primary conveyance without warranty to one who had no prior 
interest in the land. Unifonnity in deeds is rendered \ .i"li b.ih 
desirable from the general prevalence of the system -j;- li;-..; 
all conveyances at length in a public office. Record hooks are 
printed for this purpose, containing printed pages corresponding 
to the printed blanks in use in the particular state, and the 
recording officer simply has to fill up each page as the deed of 
similar form was filled up. One set of books may thus be kept 
for recording warranty deeds, another for recording release deeds, 
another for recording mortgage deeds, another for leases, &c. 

AuTHOiiiTiES. — D avidson. Precedents and Forms in Con-' 
myancing. London, 1877 and 1885. — Key and Elphinstone. 
Compendium of Precedents in Conveyancing. London, 1899. — 
Elphinstone. Introduction to Conveyancing. London, 1900. — 
Pollooe;. The Land Laws. London, 1896. 

(s. Wa. ; s. E. B.) 

C©riwa.y (or Abeeconway), a summer resort, muni- 
oipal town, and parish in the county of Carnarvon, Wales, 


IL miles by rail north-east from Bangor and 225 north- 
west from London. It is built on the side and at the foot 
of a hill (800 ft.) at the mouth of the river Conw'ay, with 
Great Orme’s Head and Llandudno 4 miles to the north. 
The river is crossed by tw^o bridges — a tubular railway 
bridge, similar to that at Menai and only 40 feet shorter, 
built by Stephenson in 1846-48, and a handsome sus- 
pension bridge, designed by Telford and built of white 
stone, in keeping with the castle, in 1822-26. One of 
the old houses of the towm, the Elizabethan Plas Mawr, 
is the headquarters of the Eoyal Cambrian Academy of 
Art. There are still a few fragments of the Cistercian 
abbey founded in 1185. The principal public buildings 
are the guildhall and the market hall; and there are 
a new bronze fountain, a convalescent home for children, 
and golf links. Area of the parish, 2437 acres; of the 
municipal borough, 3312 acres. Population of borough 
(1891), 3442; (1901), 4660. The river Conway, about 
30 miles long, drains the beautiful Vale of Conway, in 
which stand Bettws-y-Coed, Llanrwst, and Trefriw, the 
last-named a favourite artists’ haunt. 

©0©ch (or Kuch) B@h3.rj a native state of India, in 
Bengal, a submontane tract, not far from Darjiling, entirely 
surrounded by British territory. Area, 1307 sq. m. Popula- 
tion (1881), 602,624; (1901), 567,037. The gross revenue 
in 1897-98 was Rs.22,39,668. The present Maharaja, 
Hripendra Narayan, G.C.I.E., was born in 1862 and edu- 
cated under British guardianship at Patna and Calcutta. 
He is Hon. Lieutenant-Colonel of the 6th Bengal Cavalry. 
In 1897-98 he served in the Tirah campaign on the staff of 
General Yeatman-Biggs, and received the distinction of a C.B. 
In 1878 he married a daughter of Keshub Cliundra Sen, 
the Brahmo leader. His eldest son has been educated in 
England. Among other improvements, a railway has been 
constructed, with the assistance of a loan from the British 
Government, for a length of 22 miles, which is now being 
extended for a farther 12 miles. The earthquake of 12th 
June 1897 caused damage to public buildings, roads, tfec., in 
the state to the estimated amount of Pis.15,00,000. 

The town of CoocH Beitae is situated on the river 
Torsha, and has a railway station; population, 9535. 

Cook, EliZ3 (1818-1889), English author, was 
born in 1818, in Southwark, being the daughter of a local 
tradesman. She was self-taught, and began when a girl 
to write poetry for such periodicals as the Weelzly Dispatch 
and New Monthly. In 1840 she published Melaia and 
other Poems, and from 1849 to 1854 conducted a paper 
for the family called Nliza CooPs Journal. She also pub- 
lished Jottings for my Journal (1860), and New Echoes 
(1864) ; and in 1864 she was given a Civil List pension of 
ilOO a year. As the author of a single poem, “The Old 
Armchair,” Eliza Cook’s name was for a generation after 
1838 a household word both in England and in America, 
her kindly domestic sentiment making her a great favourite 
with the working-class and middle-class public. She died 
at Wimbledon, 25th September 1889. 

Cookj ThoiiTI3S (1808-1892), travelling agent, 
was born at Melbourne in Derbyshire on 22nd Novem- 
ber 1808. Beginning work at the age of ten, he was 
successively a gardener’s help and a wood -turner at 
Melbourne, and a printer at Loughborough. At the age 
of twenty he became a Bible-reader and village missionary 
for the county of Butland; but in 1832, on his marriage, 
combined his wood-turning business with that occupation. 
In 1840 he became actively associated with the temper- 
ance movement, and printed at his own expense various 
publications in its interest, notably the ChildTe7ih Temper- 
ance Magazine, the first of its kind to appear in England. 
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In June 1841 a large meeting -was to be held at Lough- 
borough in connexion "with, this moYement, and Cook was 
strnck with the idea of getting the railway company to run 
a special train from Leicester to the meeting. The com- 
pany consented, and on 5th July there w^ere carried 570 
passengei's from Leicester to Loughborough and back at a 
shilling a head. This is believed to be the first publicly- 
advertised excursion train ever run in England — private 
specials,’’ reserved for members of institutes and similar 
bodies, were already in use. The event caused great 
excitement, and Cook received so many applications to 
organize similar parties that he henceforward deserted 
woodlturning, while continuing his printing and publishing. 
The summers of the next three years were occupied with 
excursions like the first j but in 1845 Cook advertised a 
pleasure-trip on a more extensive scale, from Leicester to 
Liverpool and back, with opportunities for visiting the 
Isle of Man, Dublin, and Welsh coast. A Handbooh 
of the Trip to Liverpool was supplied for the use of 
travellers, A trip to Scotland followed, and the excur- 
sionists were received in Glasgow with music and salute of 
guns. The next great impetus to popular travel was given 
by the Great Exhibition of 1851, which Cook helped 
165,000 visitors to attend. On the occasion of the Paris 
exhibition of 1855 there was a Cook’s excursion from 
Leicester to Calais and back for .£1, 10s. The following 
year saw the first grand circular tour in Europe. This part 
of Cook’s activity largely increased after 1863, when the 
Scottish railway managers broke off their engagements 
with him, and left him free for more distant enterprise. 
Switzerland was opened up in 1863, and Italy in 1864. 
Up to this time ‘‘Cook’s tourists” had been personally 
conducted, but now he began to be an agent for the sale of 
English and foreign tickets, the holders of which travelled 
independently. Switzerland was the first foreign country 
accessible under these conditions, and in 1865 nearly 
the whole of Europe was included in the scheme. Its 
extension to the United States followed in 1866. For the 
benefit of visitors to the Paris exhibition, Cook made a 
fresh departure and leased a hotel there. In the same 
year began his system of “hotel -coupons,” providing 
accommodation at a fixed charge. The year 1869 was 
marked by an extension of Cook’s tours to Palestine, 
followed by further developments of travel in the East, his 
son, John Mason Cook, being appointed in 1870 agent 
of the Ivhedivial Government for passenger traffic on the 
Uile. The Franco-Prussian war of 1870-71 was expected 
to damage the tourist system, but, as a matter of fact, 
encouraged it, through the demand for combination, inter- 
national tickets enabling travellers to reach the south of 
Europe without crossing the belligerent countries. At the 
termination of the war a party of American freemasons 
visited Paris under Mr J. M. Cook’s guidance, and became 
the precursors of the present vast American tourist traffic. 
At the beginning of 1872 Mr J. M. Cook entered into 
formal partnership with his father, and the firm first took 
its well-known appellation of Thomas Cook and Son. In 
1882, on the outbreak of Arabi Pasha’s rebellion, Cook and 
Son were commissioned to convey Sir Garnet Wolseley and 
his suite to Egypt, and to transport the wounded and sick 
up the Nile by water, for which they received the thanks 
of the War Office. The firm was again employed in 1884 
to convey General Gordon to the Sudan, and the whole of the 
men (18,000) and stores necessary for the expedition after- 
wards sent to relieve him. In 1889 Cook and Son acquired 
the exclusive right of carr 3 dng the mails, specie, soldiers, 
and officials of the Egyptian Government along the Nile. 
In 1891 the firm celebrated its jubilee, and on 19th July 
of the following year Thomas Cook died. He had been 
afflicted with blindness in his declining years, (j. 


Cook or Hervey Islands^ a Polynesian archi- 
pelago lying about the Tropic of Capricorn, some 700 miles 
south by east of Samoa, mainly between 150°-1G0“ E. 
long. It comprises ten partly volcanic, partly coralline, 
islands, the more important of which are Rarotonga, hilly, 
fertile, and well watered, with several cones 300 to 400 
feet high, above which towers the majestic Karotonga vol- 
cano (4000 feet), the culminating point of the archipelago ; 
Mangaia {Mangia)\ Aitaluki,-^\^ luxuriant cocoanut palm 
groves; Atui {Vatui ) ; Mitiero; Mauld; Fenuaiti; and the 
two Hervey islets, which give an alternative name to the 
group. The total area is 142 square miles, and the 
population in 1900 was 8400. Owing to its healthy, 
equable chmate, the archipelago is well suited for Euro- 
pean settlement; but the dangerous fringing coral reefs 
render it difficult of access, and it suffers also from the 
absence of good harbours. The natives, who arc of Poly- 
nesian stock and speech, are nearly all Protestants, and 
since 1890 have enjoyed a general Lcgislatnrc and an 
Executive Council, of which the Arilds (“Kings” and 
“ Queens ”) are members. Put all enactments are subject 
to the approval of the British Pesident at Earotonga, and 
a British Protectorate, proclaimed in 1888, was followed by 
the annexation of the whole archipelago by the Governor 
of New Zealand in November 1900. 

CooktOWO, a seaport in Queensland, Australia, 
in the county of Banks, at the mouth of tlie Endeavour 
river, about 1050 miles north-west of Brisbane. It is 
visited by the ocean steamers of several lines, and is the 
centre of a very extensive h6c]ie de mer and pearl fishery. 
Tin and gold are worked in the district. The i)opulatiou 
in 1898 was estimated at 25 GO. 

Coolga-rdle, a town in West Australia, about 310' 
miles by rail east by north of Perth and IFreemantle, 
and 528 miles by rail north-east of Albany. Its gold- 
field, now considered a permanent one, was discovered in 
1891. In course of time it will probably be connected 
with Esperance, the natural port of the goldfield, by 
railway. Its population was estimated in 1898 at 13,000 
that of the goldfield at about 30,000. 

Cooper, Peter (1791-1883), American manu- 
facturer, inventor, and philanthropist, was born in Now 
York on 12tb February 1791. As a boy ho worked 
with his father at hat-making, brewing, and brick-makirig, 
and had little opportunity for attending school. At the 
age of seventeen he was apprenticed to a carriagc-buildcr. 
When he became of age he engaged in the manufactui'o of 
machines for shearing cloth, and during the war of 1812 
his business was very profitable. Later he took up with 
success the manufacture of glue. About 1828 bo erected 
the Canton Iron Works at Baltimore, Md., and in this 
enterprise. laid the foundations of his fortune. In 1830 
he designed and constructed the first locomotive built in 
America. He subsequently sold his works at Baltimore, 
and erected at Philippshurgh, Pa., the largest blast 
furnaces erected in America up to that time, and enlarged 
his enterprise by purchasing iron mines in the vicinity and 
building a railway to transport their ore to his furnaces. 
He was actively interested in the laying of the first 
Atlantic cable. His memory is perpetuated in the Cooper 
Union for the Advancement of Science and Art, which he 
founded in New York in 1854. This splendid institution 
is designed especially to furnish educational opportunities 
to the working classes. Its principal features are a free 
library and reading-room, lecture courses, and night and 
day classes.’ In the election of 1876 he was the candidate 
of the National Independent party for the presidency* 
He died in New York, 4th April 1883. 





Reti-kx to the Farm : iliLiaxG Time.” By Sidney Cooper 
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Cooper^ Thomas Sidney (1803-1902), 
English painter, was born at Canterbury on 26th September 
1803. In very early childhood he showed in many ways 
the strength of his artistic inclinations, but as the circum- 
stances of his family did not admit of his receiving any 
systematic training, he began before he was twelve years 
old to work in the shop of a coach painter. A little later 
he obtained employment as a scene painter ; and he 
alternated between these two occupations for about eight 
years. But the desire to become an artist continued to 
influence him, and all his spare moments were given up to 
drawing and painting from nature. At the age of twenty 
he went to London, drew for a while in the British 
Museum, and was admitted as a student of the Eoyal 
Academy. He then returned to Canterbury, where he was 
able to earn a living as a drawing-master and by the sale 
of sketches and drawings. In 1827 he settled in Brussels ; 
but four years later he returned to London to live, and by 
showing his first picture at the Eoyal Academy (1833) 
began an unprecedentedly prolonged career as an exhibitor. 
Cooper’s name is mainly associated with pictures of cattle 
or sheep, and the most notable of the many hundred he 
has produced are: “A Summer’s Noon” (1836), “A 
Drover’s Halt on the Fells” (1838), ‘‘A Group in the 
Meadows” (1845), “The Half -past One o’Clock Charge at 
Waterloo” (1847), “The Shepherd’s Sabbath” (1866), 
“The Monarch of the Meadows” (1873), “Separated but 
not Divorced” (1874), “Isaac’s Substitute” (1880), 
“Pushing off for Tilbury Fort” (1884), and “On a Farm 
in East Kent ” (1889). He was elected an Associate of 
the Royal Academy in 1845, and a Royal Academician 
in 1867. Ho presented to his native place, in 1882, the 
Sidney Cooper Art Gallery, built on the site of the house in 
which he was born. Ho wrote his reminiscences, under the 
title of My Lij\ in 1890 ; and died on 7th February 1902. 

Co~opcrsa.ti¥e Societies* — The progress of 
CO - operation, during the last twenty years of the 
19th century, was very remarkable, both in the United 
Kingdom and abroad. Not only have the societies, in 
spite of numerous failures, greatly increased in number, 
membership, capital, and trade, but they have come into 
close relations, both commercial and for propaganda, with 
other co-operative societies in their own country and 
abroad ; and finally an im 2 )ortant International Co-operative 
Alliance has been formed for promoting mutual helpfulness 
and international trading relations. 

Til© following ligiires sLdw the growth of co-operation — that is to 
aay, of working-class co-operation— in the United Kingdom : — 
Soeioties. Menibora. Capital. Business. 

1876 . . 1113 493,189 £5,742,297^ £18,647,817^ 

1S99 . . 1858 1,675,998 28,267,398 75,422,895 

Practically all these societies are registered with limited liability 
under the Industrial and Ikovident Societies Acts, their government 
is democratic, based on one vote for man or woman ; and their 
members (or shareholders) and committeemen are almost exclusively 
the more provident of the working classes or belong to the class 
just above. 

far^ the greater part of these figures represent Workmen’s 
Distributive Societies, or stores, flourishing chitdly in the North 
and Midlands of England and iu Scotland, and uuinhoring 1446, with 
1,613,461 members, £22,294,624 caintal, and sales of £46,047,446 
niQiriktrt is that of Leeds, with 

r/ojj. " ^9j000 momhers and £1,500,000 sales. The shares in 
■these societies are witlidrawablo in cash and not 
transferable. Their method is the “ Kochdale system/’ now spread 
over the world, by which the twenty-eight poor weavers of Roch- 
dale made co-operation, until then little but a dream and a series 
of failures, into a great practical success. A record is kept, by 
means of metal checks or otherwise; of each member’s purchases ; and 
at the end of each quarter, after payment of a fixed interest (never 
mme than 5 per cent., and in very many societies less) on shares, 
and sometimes a proportion of profit to the employees, the surplus 

^ Figure not quite complete. 


is divided to the members in proportion to tlieir purchases. Tims 
they in effect obtain their necessaries at cost price. Not far from 
£7,000,000 is thus returned iu the year, averaging nearly 2s. 8d. in 
the £ of purchases. In many successful societies an even higher 
dividend on purchases is paid, but the average prices of goods sold 
are often fixed above those current in the neighbourhood, so that 
the members, in addition to saving the retailer’s profit, use their 
Society as a sort of savings bank, where they put away a halfpenny 
or so for every shilling they spend. In addition to retailing, a 
store often manufactures bread, clothes, hoots, or flour, or farms 
land, usually for its own members only, but occasionally for sale to 
other societies also. Their productions in this way reach about 
£4,000,000 a year. They also invest large and increasing sums in 
building cottages to sell or let to their members ; and they lend 
largely to their members to enable them to buy cottages. 

Outwardly these stores may look like mere shops, but they 
are really much more. First, they are managed with a view 
not to a proprietor’s profit but to cheap and good com- 
modities. Secondly, they have done an immense work Aims. 
for thrift and the material prosperity of the working classes, 
and as teachers of business and self-government. But, further, 
they have a distinct social and economic aim, namely, to correct 
the present inequalities of wealth, and substitute for the com- 
petitive system an industry controlled by all m the common 
interest and distributing on principles of equity and reason, 
mutually agreed on, the wealth produced. With this view they 
acknowledge the duties of fair pay and good conditions for 
their own employees, and of not buying goods made under bad 
conditions. The best societies further set aside a small proportion 
of their profits for educational purposes, including concerts, social 
gatherings, classes, lectures, reading-rooms and libraries. They 
often make grants to causes with which they sympathize ; and their 
members are often prominent in local government affairs, co- 
operative candidates being occasionally run for school-boards and 
town councils. Though the societies are non-political, they are 
usually centres of “progressive ” ideas. There are of course many 
defects, and of their million and two-thirds members a largo, and 
many fear an increasing, proportion, attracted by the of 

the societies, think chiefly of what they themselves g;iiii ; l>ur,Tlie 
government of the movement has, hitherto at Ie;ibt‘, hvon l.u'goly 
in the hands of men of ideas who believe that stores are but a step 
to co-operative production and on to the “co-operative common- 
wealth.” 

It is indeed only when wo come to federations of co-operative 
societies, and above all to producLion, with its largo number of em- 
ployees, that the industrial and educational side of the movement 
is most seen. The Co-operative Union, Limited, for instance, is a 
propagandist federation of all the chief co-oporativo societies in 
Great Britain, and some in Ireland, which docs a great amount of 
educational work. Its income is over £8000 a year ; it looks after 
the legal and parliamentary interests of llio societies, carries on 
much educational work by means of litenituro, lectures, classes, 
scholarships, summer meetings at the universities, and so on ; 
organizes numerous local conferences for discussion, and ouco a year 
a great national Oo-oi)oraUve Congress and Exhibition of produc- 
tions, in some chief centre of population. Tiio Co-o])orativc Whole- 
sale Rocinty, Limited, is a trading federation of nearly 1100 stores, 
whieJi iiii.iiule over 1,300,000 individuals. Founded in 1803 on a 
small scale, in 1901 its capital wms £3,314,887 and its employees 
about 11,000. Its sales in 1901 wore estimated to roach £17,000,000. 
Besides its merchant trade, it muinifactiires to tlio value of 
£2,500,000,^ owning factories, warehouses, and land in ^ . 

many districts. It owns steamships and is a largo ^ 
importer, and is also the bank of tlui Co-operativo Societies, and 
the chief outlet for the always redundant capital of the stores. 
The Scottish stores also have their Wholesale Society, not less ini- 
Xiortant relatively. ^ For many xmrposos these two societies are in 
partnership. Their not profits are returned to tho stores as a 
dividend on purchases, and thcnco to the whole body of members. 
There are also smaller local federations of stores, mostly for com- 
luilling and baking. 

Strongly contrasting with this production by associations of 
consumers, or “consumers’ producition,” is the co-partnership or 
‘‘Labour Co - partnorshixi ” branch of eo - operation. 

Tho simplest form of such co-ox)eraiiott is an association Co-part-* 
of producers formed to carry on thoir own industry, mrship. 
Originally such associations were intondocl to consist 
solely of the workers employed, but membership is now open to 
the distributive sooieties, which are their chief customers, and 
usually to all symi)athizcrs. Shares are transferable, not with- 
drawable. Profits first pay tho agreed “wages of capital,” and of 
what remains the main part goes to the employees as a dividend 
on their wages and to the customers as a dividend on their 
purchases. In well-established societies the dividends on wages 
average about Is. on the £ of wages. This is not usually paid 
in cash, but credited to the employees as share caintal, wliercby 
all may become members. Besides other producers’ associations. 
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more or less co-operative, there v^ere, at the end of 1900, ^0 such 
co-partnership associations at ^xovk in England. Some ol them 
are very small, while others have businesses of £40,000 a year 
or more; the majority show fair, sometimes large, profits. Each 
is governed hy a committee, or directors, who are elected by the 
members and appoint a manager. 

We constantly hear that co-operative production is a 
failure. There have no doubt been many failures, especi- 
ally of big experiments attempted among men totally 
unprepared. But many of the failures counted were not 
truly co-operative. At the present day consumers pro- 
duction is successful heyoncl all question, while the net 
growth of producers’ associations in recent years has been 
marked both in number and importance. ^ These two 
forms of production best illustrate the two rival theories 
which divide British co-operation, and between whose 
partisans the conflict has at times been sharp. ^ The 
consumers’ theory maintains that all profit on price is 
abstracted from the consumer and must be 
Rival ^ returned to him ■ while to him should also 

ibeones. all capital and control, subject to such 

regulations as the State and the Trade Unions enforce. 
This theory is fully exemplified in the English Wholesale 
Society, and in one of the corn mills, which employ 
workmen, whether co-operators or not, for wages only and 
admit no individual, but only co-operative societies, to 
membership. It is also exemplified by the great majority 
of the stores, though in their case the employee may 
become a member in his capacity as a consumer. The 
co-partnership theory, on the other hand, maintains that 
the workers actually employed in any industry, ^ whether 
distributive or productive, should be partners with those 
who find the capital, and those who buy the produce, and 
should share with them profit, responsibilities, and control. 
The consumers’ party contend that societies of producers 
make a profit out of the consumers, and thus are never 
truly co-operative, while as they multiply they must 
compete against each other. The co-partnership party 
answer that labour at least helps to make the profit, and 
that competition, as yet almost insignificant between their 
societies, can be avoided by federating them (a process 
long ago begun) for buying and selling in common, and 
for other common purposes, while leaving each the control 
and responsibility of its own affairs. They further advocate 
the eventual federation of the productive wing of co- 
operation with the distributive wing for settling prices 
and aE matters in which their interests might conflict. In 
this way they say the co-operative system may extend in- 
definitely without sacrificing either individual responsibEity 
and freedom, or a general unity and control, so far as these 
are necessary to secure the common interest. On the other 
hand they hold that the opposing system tends more and 
more to centralization and bureaucracy, and divorces the 
individual workman from all personal interest in Hs work 
and from any control over its conditions. They contend, 
moreover, that, in spite of the great advantages consumers’ 
production has in its command of a market and of abund- 
ant capital, only a small part of industry can ever be 
carried on by associations of the persons who actuaUy 
consume the produce. 

On the working out of these two principles depends the fature of 
co-operation. The example of Scotland probably throws light on 
the problem. There co-operative production, amounting in 1900 
to £1,815,042, is nearly all carried on hy federations of consumers’ 
societies, including the Scottish "Wholesale, applying more or less 
successfully the co-partnership principle — i. e . , their employees are 
admitted to share in profits, and may become members, whereby 
they are further admitted to share capital and conti'ol. The 
type of organization hence resulting is very much the same as 
where a society of producers admits consumers’ societies to mem- 
hership and sets aside a proportion of the profits to be returned 
to them as dividend upon tbeir purchases. To this type, we have 
seen, English productive societies started by producers have come, 


and it would appear that those started by consumers must tend 
to it. Besides the societies already mentioned, the iiibli co- 
operative dairies rank as co-partnership. The earliest and latest 
statistics of British and Irish co-operative productive societies, oi 
whatever origin, accepting that principle are : 

1SS3. 


Societies at worl 
Trade . 

Capital 
Profits 
Losses 
Dividend on Wages 


15 

£160,751 

£106,436 

£9,031 

£114 

Unknown 


1900. 

265 

£3,553,593 

£1,547,729 

£158,315 

£7,418 

£20,545 


An association of co-operative societies and individiials, called 
the Labour Association, exists to maintain this piinci]uc oi co- 
partnership in co-operative production and also promote its gradual 
adoption in businesses of a capitalistic character. Sonic piogiess 
in this latter direction is being made, there being a tendency to 
improve upon mere profit-sharing v rr'gtr'''i7’.’W the woikman s 
“bonus,” whereby he becomes a . r- :i i o '■ :.i 'i the business is 
gradually modified in a co-operative direction. There arc remark- 
able instances of such modification abroad, notably that oi the 
great iron-foundry and “ Eamilisth’e ” at Guise in trance; the 
most noteworthy in England is that of the S vith M^tropniitim Gas 
Company. After only a few years of the system lb 'U'j woi k<-r'^ own 
shares worth over £103,000 besides £33,000 on deposit ; tliey also 
elect two of themselves directors of the Company. Unlortunatcly 
this example is marred by a feud with the Trade Unions, whereas 
there is usually friendship and even alliance between Trade 
Unionism and co-partnership, and other, co-operative societies. 

In Ireland stores have not hitherto flourislicd, though 
a few exist, Irish co-operation is agricultural, and dates 
from the foundation of one co-operativo dairy in 1889. 
Thence has grown a movement already of great im- 
portance and rapidly advancing. In 1890 there was still 
only one such society, in 1891 there wore 17, ])ut on 
31st December 1900 there were 412, of which 
171 were dairies, 106 agricultural societies, and " 

76 hanks. By August 1901 the societies 
numbered about 470, of which of course not all wore 
yet at work, and the members about 54,000. To form 
a dairy the small working farmers of a district register 
a society and take up shares of £1 each, in ])ro] portion 
to the number of their cows. Each brings his milk 
to be separated, is paid for the butter-making material 
it contains, and receives back skim milk. Any profit is 
divisible, nine-tenths to the suppliers of milk in proportion 
to the value of their supplies, and one-tenth to the dairy- 
employees as dividend on wages. These dairies in 1900 
produced butter worth more than .£700,000. Their rai)i(l 
spread is due to their great influence in improving the 
quality of butter, and hence raising the farmers’ gaiiis. 
The “agricultural” societies are chiefly engaged in buying 
farm requisites pure and cheap, and retailing them among 
their members ; in this way they have saved the farmers 
very large sums. Their trade is about £100,000. The co- 
operative banks, many of them just beginning, care of the 
Baiffeisen type described later (though a few have limited 
liability) and aim at providing the peasants with necessary 
capital and expelling the usurer. They are increasing 
rapidly. Among miscellaneous objects of co-operation 
are selling eggs, poultry, barley, and pigs, joint ownership 
of machinery, joint grazing, potato -spraying, producing 
flax, and so on, and these promise a great growth in 
number and variety. The dairy societies, moreover, have 
federated into an agency for reaching the English market ; 
and the agricultural societies into an Irish Wholesale for 
purchasing to the best advantage. Besides tlio direct 
profits and economies of these societies, they have greatly 
benefited Ireland by teaching men of all classes, parties, 
and religions to act together for peaceful progr(;ss ; they 
have led to a wide diffusion of better agricultural know- 
ledge, and to the estahhshment by Government of the 
Agricultural Department. 

Turning abroad we find, in almost all civilized countries, 
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important and growing movements roughly similar to 
those above described, but, on the whole, less 
couaMes with the working classes, and less 

coloured by their social and economic ideals. 
The most prominent fact since 1877 is the great growth 
of agricultural co-operation from small dimensions, till it 
amounts to a great force almost everywhere, and in some 
countries to a revolution; notably in Denmark, where 
almost every village is an example of varied co-operation, 
dealing with butter, eggs, bacon, stock, bee-keeping, or 
fruit-growing, or with the supply of household or farm 
requisites, to the great enrichment of the country. Co- 
operative dairies first appeared in Denmark in 1882 ; in 
1900 they numbered 1052, dealt with four-fifths of all the 
milk of the country, and produced butter worth£-7, 000, 000. 
Co-operative bacon factories began in 1887, and in 1900 
dealt with six-tenths of all the pigs ; and so on. Agricultural 
co-operation is now the strongest branch of the movement 
ill France, and its backbone are the agricultural syndicates 
or associations. These, though they began only in 1883, 
numbered 1500 in 1895, and now probably number 2500, 
with 700,000 to 800,000 members. They are not techni- 
cally co-operative societies, but rather trade unions, and 
they have certain political and professional aims ; but 
they do an immense amount of co-operative work, especially 
in associated buying, and they spread the spirit of associa- 
tion everywhere, and promote many strictly co-operative 
societies. Everywhere tlie main features of this agri- 
cultural movement, alike in France, Germany, Italy, 
Belgium, Holland, or in Canada, New Zealand, and the 
United States, are similar to those wo have seen in Ireland 
and Denmark; it is suxiplementary to individual culti- 
vation ; hardly ever does it aj^pear as associations for 
cultivating in common, and, sx)eakmg generally, it has no 
very ideal aims, but socks chiefly to give the farmer a 
better profit : especially it brings within reach of the 
peasant many of the advantages of large farming. In 
England there are a number of farms worked by stores, 
and several largo associations for the supply of farm 
requisites, but the typical agricultural co-operation, based 
on the small village societies and federations of such 
societies, has been almost unknown. An attempt is, 
however, being made to x)ronioto such a movement on 
the lines which have been successful in Ireland. 

As part of agricultural co-ojicration we may reckon the 
development of an entirely new tyx)e of credit co-operation. 

The Sell 111 izti-I)(FtzscA credit societies are prim- 
RaifMsen town institutions, and while they have mul- 
baaksu tiplied and grown great, and sometimes grown 
" caxfitalistic, many thousands of country folk have 
learnt to bless the little Ilaiffeisen loan hanks. Such a 
hank is an association of neighbours uniting to borrow 
a sum of money, in order to lend it out as cheai^ly as 
possible in small sums to such of themselves as need loans. 
It also receives savings deposits, which often ])roduce a 
large part or even all the cajatal the society needs to lend. 
Usually a few of the members are persons of rather more 
means than the others, and join to help their neighbours 
by increasing the society's credit. These have no special 
privilege, but ])y common consent they usually take a 
leading part. In the true IlaifFeisen bank the liability of 
each mcml3cr is unlimited, but limited liability has been 
introduced in some of its modifications. The society con- 
fines its operations strictly to a small area, say a parish, 
where every one knows every one. Each bori'ower must 
specify the xmrpose for which he wants a loan, say to buy 
a cow or drain a field, or pay off a moneylender, and this 
is rigorously inquired into. Any member, however poor, 
can obtain a loan for a profitable approved purpose, and 
no one, however rich, can obtain one on any other terms. 
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Practically all the members see that the money is applied 
as agreed, and while the loans are often made for long 
periods — a year or two, or several, so as to repay them- 
selves out of the profit — power is reserved to call them in 
at short notice if misapplied. No bills, mortgages, or 
other securities are taken, except a note of hand with 
sometimes one or two sureties. There are two committees, 
one to lend and do the work of the society, and the other 
to suxiervise the first. While the directors of the Schultze- 
Delitzsch societies get commission on the business done, 
there is no remuneration for services in the Baiffeisen 
societies except that the accountant gets a small salary. 
There are no shares, or only shares of a very small value, and 
practically nothing is paid on them as interest or dividend. 

These Raiffeisen banks boast that neither member nor creditor 
bas ever lost a penny by them, and while this is denied, it seems 
at least near the truth. Tlieir credit is so good that they can 
obtain money at very low rates, and as tbeir expenses are trifling 
they can re-lend to their members at very little more. In Germany 
they usually lend at about 5 per cent. Only men of good character 
can obtain membership, and thus, besides spreading x^'^’‘^®P®i'hy 3 
these societies have everywhere been great X'l’oi^oters of sobriety 
and good conduct. They exist solely for the sake of the members 
as borrowers, and make no profit, except a little for reserve, whereas 
the Scliultze-Belitzscli Bank works for profit, and x>uts first the 
interest of the members as small capitalists and lenders. The 
Raiffeisen banks have a purely mutual character, free from any 
element of capitalism ; it is even alleged that the members can 
never divide out the reserve ; if they fall short of the co- operative 
ideal it is in the matter of self-help, seeing that the presence of 
some richer members is necessary, or at least very desirable. In 
self-help the Sclinlze-Delitzsch system is sx')ecially strong. Raiffeisen 
founded the first such bank in 1849, 3 ust before Schultze-Bclitzsch 
founded his first ; the second in 1854. The third began in 1862, 
and so on. Not till 1880 did they begin really to sxy'ead. 

Though co-operative credit societies are split up into innumer- 
able groups, insisting on various minor modifications, and making 
various compromises between the two systems, these two types 
really include them all. They have spread from Germany iiitn 
almost all European countries, even at last to Ireland and 
England, besides America and Asia. In Germany there wore in 
March 1901, out of a total of 19,557 co-operative societies, 
12,140 credit associations, and these lent out in 1900 more than 
£120,000,000. In Italy, Austria, and Hungary they are also 
strong. In 1S96 it was estimated that £150,000,000 a year must 
be very well witbin the total amount hnit by money co- operation 
on the Continent of Europe: £190,000,000 maybe estimated for 
1900. Of tills total only a small pcnumtiige re])rcs(mts loans by 
banks of the Raiffeiseu type, whicb, Llioiigli very numerous, often 
lend only a few hundred pounds each in tlic year. 

While English and some other forms of co-ojieration 
have always repudiated State hoi pi, and x>i'obahly rightly 
so far as their own work is concerned, it is very 
noticeable that in the modern devclo])mcnt of Action 
agriculture the action of the State and of local 
authorities lias ^ great u*- performing or 

assisting functions which neither voluntary association nor 
individual: cntcrx:)riso could well x><^i’lorm alone ; in x>ro- 
viding technical education, exx^ert advisers, exhibitions 
and prizes; in distributing information in all forms; in 
finding out markets, controlling railway I'ates, subsidizing 
steamboats, and even grading, branding, warehousing, and 
freezing produce, and maintaining trade agents abroad. 
These things have of course not been done for co-operative 
societies alone, but for agriculture in general ; but co- 
ox)eration has benefited, and much has been done expressly 
to encourage the formation of associations of cultivators, 
and x>rovincial and national federations of such associations; 
and government clox)artmcnts of agriculture are found 
acting through such bodies, and with their advice and 
assistance. Indeed, harm has sometimes been done by 
subsidizing and forcing co-ox>erative societies, whether for 
political motives or merely from mistaken policy. Ex- 
perience shows that governments can do a very great deal, 
at least for agricultural co-operation, but only on condition 
that they encourage and do not undermine self-help and 
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private initiative. Tinis ■while we sometimes find voluntary 
association advocated as a step towards^ and sometimes on 
the other hand as a substitute for and bulwark against 
state-socialism, we find in practice these two forces working 
each in its own sphere and in a manner complementary 
one to the other, while underlying and essential to both 
is the force of indmdual action and self-help. 

Amongst minor but still important developments may be 
lUcntior.cd the steady growth of co - operative production _ in 
France ; the co-operative labour gangs, or rather societies, -Rrhich 
undertake building and navvying work in_ Italy ; the socialist 
co-operation, wMcb supports political organizations, a press, and 
members of parliament, in Belgium ; and the letting out of railway 
construction to co-operative groups of workmen in New Zealand 
and Yictoria. It has been roughly estimated that altogether the 
members of one or other branch of co-operation number 6,000,000, 
representing "vvith their families a population of 25,000,000 people. 

Authorities. — G. J. Holyoake. History of Co-operation in 
Hnglaibd* London, 1875-79. — Idem. History of the Rochdale 
Rioiieers. London, 1893. — Idem. Self-Help a Hundred Years Ago. 
London, 1891. — Idem. Co-operative Movement To-day. ^London. 
1S91. — Beatrice Potter. Co-operative Movement in Great 
Britain. London, 1891.— H. D. Acland and B. Jones. Working 
Men Co-ovcrrfors. London, 1891. — Benjamin Jones. Co-operative 
'Broch'ctiO'K London, 1894.— H. D. Lloyd. Labor Co-partnership. 
London and New York, 1898.— D. F. Schloss. Report on Con- 
tracts given out by BuUic Authorities to Associations of Workmen. 
London : Board of Trade, 1896. — Idem. Report on Brofit Sharing. 
London : Board of Trade, 1894. See also yearly additions, &:c., 
in the Labour Gazette. — Idem. Methods of Industrial Remunera- 
tion. 2nd edition, London, 1894.— Lloyd Jones. Life and Times 
of Robert Given. London, 1890.— N. P. Gilman. Brofit Sharing. 
London, 1892. — Idem. A Dividend to Labour. London, 1900. — 
E. 0. Greening-. The Co-operative Traveller Abroad. , London, 
1888. — Chief Registrar of Friendly Societies. Annual 
RepoHs on Industrial and Br evident Societies. London. — Board 
OF Trade. Second Annual Abstract of Foreign Labour Statistics. 
London, 1901. — Idem. Seventh Annual Abstract of Labour 
Statistics of the United Kingdom^ 1901. — Idem. Report on 
Workmen's Co-operative Societies in the United Kingdom, 1901. 
Annual Reports of the Co-operative Union, Ltd. (Manchester), and 
many pamphlets published by the Union. — Annual Reports and 
Pamphlets of the Labour Association for promoting Co-operative 
Production, &c. , London. — Co- operative Wholesale Societies' 
Annual, Manchester and Glasgow. — Year Books of Co-operative 
Productive Federation, Ltd., London, yearly. — Annual Reports 
of Irish Agrioultural Organization Society, Dublin. — E. T. 
Craig. History of RalaMne. London, 1893. — Report of the Recess 
Committee (Ireland). Dublin and London, 1896. — Bi.eports of 
the Department of Agriculture. Wellington, New Zealand, 1899, 
Ac. — International Co-operative Alliance. Reports of 
First and other International Co-operative Congresses. London, 
1896, &c. — Idem. Statistics of Co-operative Societies in Various 
Countries. London, 1898. — H. W, Wolff. People's Banks, 2nd 
edition. London, 1896. — Anburin. Williams. Relation of Co- 
operative Movement to National and International Commerce. Co- 
operative Union, Manchester, 1896. — De Rocquigny. La 
Co-opSration de Production dans V Agriculture. Paris, 1896. — 
Beenadot. Le Familistere de Guise. Guise, 1893, — ^Trombert. 
Guide Pratique de la Participation. Paris, 1892. — Merlin. 
Les ^^Associations OuvrUres et Batronales, &c. Paris, 1899. — 
Jaerboeh van den NederZandschen Cooperatieven Bond, The 
Hague, 1901. — Mabilleau and others. La Pr^voyance Sociale 
en Italie, Paris, 1898. — Suite Associazioni Co-operative in Italia. 
Rome, Government Report, 1890. — Statistica delle Societd 
Go-operadive. Rome, Government Reports, 1895 and 1900. — 
Niccoli. Co-operative Rurali. Milan, 1899. — Cr'UGER. Jahrbuch 
des Allgemeinen Verbandes, &c. (German Statistics). Berlin, 
yearly. — CarlWrabetz. Jahreshericht, ka. (Austrian Statistics). 
Yienna, yearly. ^ 

{Kodagu = stee^ mouatains), a province of 
India, administered by a Commissioner, subordinate to the 
Governor-General through the Eesident of Mysore, who is 
officially also Chief Commissioner of Coorg. It lies in the 
south of the peninsula, on the plateau of the Western Ghats, 
sloping inland towards Mysore. It is now an attractive 
field of coffee cultivation, though the greater part is still 
under forest. The administrative headquarters are at 
Mercara (population, 7034). 

Its area is 1583 square miles. In 1881 the population 
was 178,302 ^ in 1891 it was 173,055, showing a decrease 
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of 3 per cent., and an average density of 109 persons per 
square mile. This decrease is attributed partly to the 
decline of the coffee industry, and partly to the high 
mortality among immigrant coolies. The indigenous popu- 
lation increased by no less than 16 per cent., while the 
immigrant population decreased by 29 pier cent. In 1897, 
which was an exceptionally unhealthy year, the registered 
' death-rate was as high as 50 '38 per thousand. Classified 
according to religion and race, the indigenous Coorgs 
numbered 32,611 ; Hindus, 124,234 ; Mahommedans, 
12,665 ; native Christians, 2931 ; Europeans, 249 3 
Eurasians, 212; Jains, 114; Parsis, 39. In 1901 the 
population was 180,461, showing an increase of 4 per 
cent. 

The gross revenue in 1897-98 "was Hs. 8, 3 8, 000, and the 
total expenditure Hs. 5, 7 3, 100. The cultivated area is 
206,541 acres, of which 95,247 are under rice and 86,155 
under coffee. The total area assessed for coffee is 106,611 
acres, of which 31,732 acres are held by European 
planters. Some abandoned coffee land has been planted 
with tea, as an experiment. The cultivation of cinchona 
has proved unprofitable. The total exports are estimated 
at Rs.22,49,000, including 2462 tons of coffee, valued at 
Rs.19,69,600. The imports are estimated at H,s.29,02,000. 
There is no railway. In 1896-97 the number of schools 
was 120, attended by 5115' pupils. The pro])ortion of 
boys at school was 30 per cent, of those of school-going 
age, compared with 2 ’3 per cent, for all India; the propor- 
tion of girls was 7 per cent., compared with 2*3 per cent, 
for all India. There are no colleges, but 24 scholarships 
are given to maintain Coorg students at colleges in Madras 
and Mysore. There are two secondary schools, at Mercara 
and Virajendrapet, with 647 pupils, two ])rinting-jjrcsses, 
one of which issues the Coorg Gazette, and seven dispensaries. 

Copan.-*— Since the time of Stephens this ruined city 
of the Mayas in ETorth Honduras has again been several 
times visited by Mr A. P. Maudsley during the eighth and 
ninth decades of the 19th century. His chief linda have 
been some elaborately sculptured monoliths, standing still 
erect, or inclined like the Tower of Pisa, and a fine orna- 
mental doorway of a temple. He has also made the im- 
portant discovery that all the truncated pyramidal mounds 
were at one time crowned with temples, and are thus 
shown to he of the same character as those at Uxmal, 
Chichen - Itza, and other places in Yucatan, i.e., teocalli, 
“ God’s Houses,” like the pyramids of Cholula, Teotihuacan, 
and Papantla in Mexico. Drawings, castings, and rub- 
bings were ^ taken of several of the monuments, and are 
published in the Biologia Centrali - Americana. Pro- 
fessor Eduard Seler of Berlin also explored the place in 
1897, that is, less than three years after Maudsley’s last 
visit, and found that in that short interval many of ilio 
remains had again become so thickly moss-grown that it w^as 
difficult to distinguish their outlines, while the forest clearings 
made by former explorers to reach the sites of the ancient 
buildings were once more overgrown with dense bush. 

CoponhQ,g^ 6 l 1 l (Danish, Kjobenhavn, “the mer- 
chants’ haven ”), the capital of Denmark, situated in 
55 4P 13^' IsT. lat. and 12 *’ 34^ 44'^ E. long. Since 
1875 the population has doubled itself, and in 1901, 
inclusive of the suburbs, amounted to 491,340. Not 
only has the city grown in extent also during this 
period, but considerable public improvements have been 
effected, the only alteration in the opposite direction 
being the destruction of the palace of Christiansborg 
by fire in 1884. Eortunately most of the art trea- 
sures which the palace contained were saved, but the 
edifice still remains a roofless ruin. The new public 
buildings are mostly found on the strip of land on which 
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tlie ramparts of the city formerly stood, and are in part 
intended to replace older less convenient structures, such 
as the new P^oyal Library, the new Polytechnic School, the 
new Mineralogical Museum, and the new Town Hall, an 
extensive and imposing edifice ornamented with a tower, 
of which the spire, when finished, will be the tallest in the 
North of Europe — about 330 feet. The Glyptothek was 
built by the State and the municipality, to accommodate a 
considerable collection of modern objects of art, the gift 
of a wealthy citizen, M. Jacobsen, who has spent very large 
sums upon objects of national interest. The new Museum 
of Industrial Art is an outcome of the movement for 
applying art to the commoner objects of industry. The 
old Eoyal Picture Gallery and the Collection of Engravings, 
which formerly occupied a portion of the uj^per storey of 
the palace of Christiansborg, are now located in the new 
State Museum of Art, which is situated in a corner of 
the Ostre Anloeg, a fine public garden formed out of a 
portion of the old ramparts. A similar garden, but 
smaller, is the so-called Orstedspark. Besides these new 
Museum buildings, another is in contemplation, destined 
to receive the Museums of Northern Antiquities, the 
Ethnographic Museum, and some others, which are now 
very inconveniently housed in the so-called Prindseus 
Palais ; but this new National Museum is to be built 
near the latter palace, and in i 3 art to replace it. Two 
private collections must also be mentioned, which, though 
the property of private persons, are accessible to the public. 
One of them is the New Glyptothek, a collection of antique 
sculptures belonging to M. Jacobsen, and preserved at his 
private residence. It contains a number of important speci- 
mens, and is one of the largest, if not the largest private 
collection of its kind out of Italy. The other is styled 
Dansk Folke-inuseum, and illustrates the domestic life of 
the Danish nation, particularly the peasantry, since 1600, 
by means of specimens of furniture, utensils, costumes, (fee. 
The Prederik or Marble Church, the erection of which was 
begun in 1749 but discontinued in 1770, remained a 
ruin until 1874, when it was purchased by a wealthy 
banker, iM. Tictgen, at whoso expense the work was recom- 
niencccl. The edifice was not carried up to the height 
originally intended, but the magnificent dome, which 
reminds one of the finest examples in Italy, is conspicuous 
far and wide. The diameter is only a few feet less than 
that of St Peter’s in Borne. As the church now stands it 
is one of the principal works of the architect, F. Mcldahl. 

Not only is Copenhagen the political capital, but it is also 
the centre of the higher culture of the nation. It is the scat 
of the university, which has 80 professors and lecturers, 
with an average number of about 1900 students, and is 
fully equipped with the requisite scientific apparatus, such 
as a library, observatory, botanical garden, museums for 
natural history, and other collections, laboratories, <fec. 
The lloyal Library is one of the largest institutions of its 
kind. The learned societies comprise the Royal Society of 
Sciences, the Society of Northern Antiquaries, and numerous 
others. Technical instruction is provided by the Poly- 
technic School, which is a State institution ; the School of 
the Technical Society, which, though a private foundation, 
enjoys public subvention ; and also by the High School of 
Agriculture, Veterinary Art, and Forestry, with 30 professors 
and lecturers. The schools which prepare for tho university, 
&c., are nearly all private, but are all under the control of 
the State. Elementary instruction is mostly provided by 
the communal schools, of which there are thirty within 
the area of the municipality. Twenty of these are free ; 
ten, in which a somewhat fuller education is given, exact 
fees. The expense incurred by the municipality for 
schools, over and above the amouxxt of the school fees, was 
in 1897, £110,000. The number of children in the area 
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mentioned was 49,337, of whom 37,248 received instruc- 
tion in the communal schools. 

Co^Denhagen is by far the most important commercial 
town in Denmark, and has fully shared the steady and 
considerable increase in the trade of the country during 
the last thirty years. According to an estimate furnished 
by the director of the Statistical Bureau of Denmark, the 
annual value of the exports by sea may be taken at 168 
million crowns, or £9,500,000; that of the imports at 
295 million crowns, or £16,400,000. The trading capa- 
bilities have been much increased by the construction of 
the new Free Port, at the northern extremity of the town, 
well supplied with warehouses and other conveniences. 
It is connected with the main railway station by means of 
a new circular railway, while a short branch connects it 
with the ordinary custom-house quay. Advantage has 
been taken of the facilities afforded by the free j^ort to 
establish a more perfect steam communication with Sweden 
particularly in order to accommodate through traffic. 
Within a short distance of the free port is the station of 
the new Eastern Railway, which runs along the shore of the 
Sound, connecting Copenliagen with Elsinore by a direct 
line. At the end of 1899, 284 sailing vessels above four 
tons, with an aggregate tonnage of 18,145 tons, belonged 
to Copenhagen, while the steamers numbered 292, with a 
collective tonnage of 219,055 tons. In 1899, 9200 clear- 
ances inwards were effected by sailing vessels, 9177 by 
steamers. Of the former, 4391 were Danish vessels, 4181 
Swedish, only 14 English. Of the steamers, 7057 were 
Danish, 338 were English. Besides these, a limited number 
of passing vessels touched the port. The inward-bound 
cargoes amounted to 1,580,002 tons, of which 955,557 
were carried in Danish bottoms. The cargoes which 
arrived from foreign ports amounted to 1,366,637 tons, of 
which 750,257 tons were in Danish bottoms. The total 
of the outward-bound cargoes was 720,671 tons, of which 
573,233 were carried in Danish bottoms; of this total, 
391,052 were destined for foreign ports, of ■which 248,945 
were in Danish bottoms. The total of the cargoes ex- 
changed betwceix Coi)enhagen and other Danish ports was 
542,984 tons, of which but a very small proportion "was 
carried by foreign vessels. The total of exports and 
imports by sea was 2,300,670 tons, of which 1,805,559 
tons were carried by steamers. Copenhagen is not an 
industrial town. The manufactures carried on ai'O mostly 
only such as exist in every large town, and tho export of 
manufactured goods is inconsiderable. The only very large 
establishment is one for the construction of iron steamers, 
engines, <fec., but some factories have been erected within 
the area of tho free port for the purpose of working up 
imported raw materials duty free. (c. a. g.) 

Copp^e, Francis Edouard Joachim 

(known as Frangois) (1842 ), French poet aixcl 

novelist, was born in Paris, 12th January 1842. Hisfatliei* 
held a small post in tho Civil Service, and he ow^cd much 
to the care of an admirable mother. After passing 
through the Lyc 6 e Saint-Louis, he became a clerk in tho 
Ministry of Wax', and soon sprang into public favour as a 
poet of the young “Parnassian” school. His first verses 
date from 1864. They were republished with others in 1 8 6 G 
in a collected form {L& Itdirpialrc)^ followed (1867) by the 
succesKsful IntimiUs and Modernes (1867-69). 

In the latter year his first play, Le Pauant, was received 
with marked approval at tho Od 6 on Theatre, and later 
Pais ce que dois and Les Bijoux de la JDelivrance, short 
metrical dramas inspired by the war, were warmly 
applauded. After filling a post in tho Library of the 
Senate, M. Copp^e was chosen in 1878 as archivist of the 
Com^die-Frangaiae, an office which he held till 1884. In 
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that 3 "ear his election to the Academy caused him to re- 
tire altogether from his public appointments. Meanwhile 
he continued to publish volumes of poetry at frequent 
intervals, including Les Humbles (1872), Le Cahier 
Rouge (1874), Olivier (1875), HExiUe (1876), Contes en 
Vers, dm. (1881), Foemes et Eecits (1886), AQ^riere-Saison 
(1887), and others. Of late years he has printed but 
little imetry, unless aroused by some occasion of public 
interest, such as the visit of the Tsar to Paris (1896). 
Besides the plays mentioned above, two others written in 
collaboration with d^ Artois, and some light pieces of 

little importance, M. Coppee has produced Madame de 
Maintenon (1881), Severo Torelli (1883), Les Jacobites 
(1885), and other serious dramas in verse, including 
Four la Couronne (1895). The performance of a short 
episode of the Commune, Le Fater, was prohibited by the 
Government (1885). M. Coppee’s first story in prose, 
Une Idylle pendant le Siege, appeared in 1875. It was 
followed by various volumes of short tales, by Toute une 
Jeiinesse, — an attempt to reproduce the feelings, if 
not the actual wants, of the writer’s youth, — by 
Les Vrais Riches (1892), by Le Coupahle (1896), dc. 
A series of reprinted short articles on miscellaneous 
subjects, styled Mon Franc Farler, appeared from 
1893 to 1896j and in 1898 was published La Bonne 
Souffrance, the outcome of M. Coppee’s reconversion to 
the Eoman Catholic Church, which has gained very wide 
popularity. The immediate cause of his return to the 
faith was a severe illness which twice brought him to the 
verge of the grave. Hitherto he had taken little open 
interest in public affairs, but he now joined the most 
violent section of Nationalist politicians, while retaining 
contempt for the whole apparatus of democracy. He took 
a leading part against the prisoner in the Dreyfus case, 
and was one of the originators of the notorious Ligue de 
la Patrie PranQaise. hi. Coppee, who became an officer 
of the Legion of Honour in 1888, has a home at Mandres, 
near Boissy St Leger. He has published a collected 
edition of his poetry and another of his plays, and remains 
one of the most popular of French writers. Alike in 
verse and prose, he concerns himself with the plainest 
expressions of human emotion, with elemental patriotism, 
and the joy of young love, and the pitifulness of the poor, 
bringing to bear on each a singular gift of sympathy and 
insight. The lyric and idyllic poetry, by which he will 
chiefi.y be remembered, is animated by musical charm, and 
in some instances, such as La Benidiction and La Crene 
des Forgerons, displays a vivid, though not a sustained, 
power of expression. There is force, too, in the gloomy 
tale Le Coupahle. But he exhibits all the defects of his 
quahties. In prose especially, his sentiment often 
degenerates into sentimentality, and he continually ap- 
proaches, and sometimes oversteps, the verge of the trivial 
Nevertheless, by neglecting that canon of contemporary art 
which would reduce the deepest tragedies of life to mere 
subjects for dissection, he has won those common suffrages 
which he fully deserves, and which, where literature is 
concerned, he probably does not undervalue. 

Copper- — The sources of copper, its applications and 
its metallurgy, have undergone great changes. Forty years 
ago Chile was the largest producer, reaching her maximum 
in 1869 with 54,867 tons ; but in 1899 her production had 
fallen off to 25,000 tons. Great Britain, though she had 
made half the world’s copper in 1830, held second place in 
1860, making from native ores 15,968 tons; in 1898 her 
production was only 640 tons. The United States made 
only 572 tons in 1850, and 12,600 tons in 1870 ; but she 
to-day makes more than 60 per cent, of the world’s .total 
Le Play estimated the world’s production in 1850 at 52,400 
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tons. It is now about ten times as great. The statistics 
for 1899, prepared by H. E. Merton and Co., arc as 
foUows, in English tons of fine copper : — 


United States ..... 

262,206 

Spain and Portugal 

53,720 

Japan ...... 

27,560 

Chile 

25,000 

Germany ..... 

23,460 

Australia ..... 

20,750 

Mexico ...... 

19,335 

Producers of under 10,000 tons each 

44,835 

Total . 

476,866 


As the stock on hand rarely exceeds three months’ demand, 
and is often little more than a month’s supply, it is evident 
that consumption has kept close pace wuth production. 
This extraordinary increase corresponds closely with that 
of pig iron, of which the world’s production was about 
3,600,000 tons in 1850, and 35,921,617 tons in 1898. 
The world, therefore, has needed these two metals in almost 
equal proportions for the development of modern mechanical 
industry. Great Britain is still the largest copper con- 
sumer. The statistics of consumption for 1898 assign to — 

Great Britain . 139,704 tons, or 32 '1 % of the world’s production 

United States . 120,348 ,, ,, 277% ,, ,, ,, 

Germany. . 70,000 ,, ,, 16‘1% ,, ,, ,, 

France . . 42,652 ,, ,, 97% ,, ,, ,, 

The large demand for copper to bo used in sheathing 
ships ceased on the introduction of iron in slii[)building 
because of the difficulty of coating iron with an impervious 
layer of copper ; but the consumption in tlie inanufacturo 
of electric apparatus and for electric conductors has far 
more than compensated. 

The scale on which modern mines are worked and 
modern smelters |)lanned has reached proportions formerly 
unknown. For example, the Eio Tinto Company in Spain 
and the Anaconda in Butte, Montana, each handles between 
one and a half and two million tons of ore a year; and tht‘SO 
companies, with the Calumet and Hecla, and tlic Boston 
and Montana Companies, make more than one-third of the 
world’s total. This has brought about a corresponding 
increase in the scale of the machinery used : — (1) mechanicnl 
calciners have in great measure taken the ])lace of hand 
furnaces; (2) both reverberatory and ciipiola furnaces, as 
well as their auxiliary apparatus, have been enlarged ; and 
mechanical appliances have been adapted to both for the 
purpose of saving hand labour ; (3) the method 

in Bessemer converters of concentrating ore to metallic 
copper has been applied very extensively ; (4) some pro- 
gress has been made towards smelting ores by the heat of 
combustion of their own elements, through wffiat is known 
as pyritic smelting ; and some new smelting methods have 
been introduced, notably the direct proceSvS of hlessrs 
Nicholls and J ames ; (5) the electrolytic refining of copper 
has come into general use. 

Calcination and calcining furnaces. — As most co])per 
ores contain sulphur, which can be driven off at low 
temperatures as sulphurous acid gas, calcination is a 
preliminary to smelting. To aid in extracting the 
sulphur mechanical agitation is almost universally resorted 
to. Three types of mechanical calciners arc used, all 
developments of English inventions. In the White-Howoll 
revolving cylinder furnace with lifters — a modification of 
theOxland — the ore is fed and discharged in a continuous 
stream. The Bruckner cylinder resembles the Elliot and 
EusseU black ash furnace; its cylinder tapers slightly 
towards each end and is generally 18 feet long by 8 
feet 6 inches in its greatest diameter. Its charge of from 
8 to 12 tons of ore or concentrates is slowly agitated 
at a rate of three revolutions a minute, and in from 24 to 
36 hours it is reduced from say 40 or 35 per cent, to 7 per 
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cent, of sulphur. The ore is under better control than is 
possible with the continuous feed and discharge, and when 
.sufficiently roasted can be passed red-hot to the reverberatory 
furnace. These advantages compensate for the wear and 
tear and the cost of moving the heavy dead-weight. The 
M^Dougall furnace is turret-shaped, and consists of a series 
of circular hearths, on which the ore is agitated by rakes 
attached to revolving arms and made to fall from hearth to 
hearth. It has been modified by Herreshoff, who uses a 
large hollow revolving central shaft cooled by a current of 
air. The shaft is provided with sockets, into which mov- 
able arms with their rakes are readily droi)]3ed. The Peter 
Spence type of calcining furnace has been followed in a 
large number of inventions. In some the rakes are at- 
tached to rigid frames, with a reciprocating motion, in 
others to cross-bars moved by revolving chains. Some of 
these furnaces are straight, others circular. Some have 
only one hearth, others three. This and the previous type 
of furnace, owing to their large capacity, are at present in 
greatest favour. The M'Dougall-Herreshoff, working on 
ores of over 30 per cent, of sulphur, requires no fuel ; but 
in furnaces of the Spence-O’Hara type fuel must be used, 
as an excess of air enters through the slotted sides 
and the hinged doors which open and shut frequently to 
permit of the passage of the rakes. The consumption 
of fuel, however, does not exceed 1 of coal to 10 of ore. 
The quantity of ore which these large furnaces, with a 
hearth area as great as 2000 feet and over, will roast varies 
from 40 to 60 tons a day. Shaft calcining furnaces like the 
Gerstenhoffer, Hasenclaver, and others designed for burning 
pyrites fines have not found favour in modern copper works. 
Kilns and stalls roast so small a quantity that they would 
■cover too much ground and involve too much handling. 

The fusion of ores in reverberatory and cupola furnaces. 
— After the ore has been partially calcined, it is smelted 
to extract its earthy matter and to concentrate the copper 
with part of its iron and sulphur into a matte. In rever- 
beratory furnaces it is smelted by fuel in a fireplace, 
separate from the ore, and in cupolas the fuel, generally 
coke, is in direct contact with the ore. When Swansea 
was the centre of the copper-smelting industry in Europe, 
many varieties of ores from different mines were smelted 
in the same furnaces, and the Welsh reverberatory furnaces 
were used. To-day more than eight-tenths of the copper 
-ores of the world are reduced to impure copper bars or to 
fine copper at the mines ; and where the character of the 
-ore permits, the cupola furnace is found more economical 
in both fuel and labour than the reverberatory. 

The* Welsh method, with its seven or eight operations, 
finds adherents only in Wales and Chile. In America the 
usual method is to roast ores or concentrates so that the 
matte yielded by either the reverberatory or cupola furnace 
will run from 45 to 50 per cent, in coppei’, and then 
to transfer to the Bessemer converter, which blows it up to 
09 per cent. In Butte, Montana, rcverbcratorics have in 
the past been preferred to cupola furnaces, as the charge 
has consisted mainly of fine roasted concentrates ; but even 
there the cupola is gaining ground. To smelt Butte ores 
there are about 75 reverberatories, but the number will be 
reduced by the replacement of small by large furnaces, 
heated by gas instead of solid fuel. At the Boston and 
Montana works tilting reverberatories, modelled after open 
hearth steel furnaces, wore first erected ; but they were 
found to possess objectionable features. Now both these 
and the egg-shaped reverberatories are being abandoned 
for furnaces as long as 43 feet 6 inches from bridge to 
bridge and of a width of 15 feet 9 inches, heated by gas, 
with regenerative checker work at each end, and fed with 
ore or concentrates, red-hot from the calciners, through a 
line of hoppers suspended above the roof. Eurnaces of this 
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size smelt 200 tons of charge a day. But even wffien the 
old type of reverberatory is preferred, as at the Argo works, 
Colorado, wffiere rich gold- and silver-bearing copper matte 
is made, the groAvth of the furnace in size has been steady. 
Eichard Pearce's reverberatories in 1878 had an area of 
hearth of 15 feet by 9 feet 8 inches, and smelted 12 tons 
of cold charge daily, with a consumption of 1 ton of coal 
to 2*4 tons of ore. His present furnaces are 35 feet by 
16 feet, and smelt 50 tons daily of hot ore, with the con- 
sumption of 1 ton of coal to 3*7 tons of ore. 

The home of cupola smelting was Germany, wffiere it 
has never ceased to make steady progress. In Mansfeld 
brick cupola furnaces are without a rival in size, equipment, 
and performance. They are round stacks, designed on the 
model of iron blast furnaces, 29 feet high, fed mechanically, 
and p)rovided with stoves to heat the blast by the furnace 
gases. The low percentage of sulphur in the roasted ore 
is little more than enough to produce a matte of 40 
to 45 per cent., and therefore the escaping gases are 
better fitted than those of most copper cupola furnaces for 
I burning in a stove. But as the slag carries on an average 
I 46 per cent, of silica, it is only through the utmost skill 
that it can be made to run as low on an average as 0*3 per 
cent, in cojjper oxide. As the matte contains on an average 
0*2 per cent, of silver, it is still treated by the Ziervogel 
wet method of extraction, the management dreading the 
loss which might occur in the Bessemer process of con- 
centration, ai)plicd as preliminary to electrolytic separation. 
Blast furnaces of large size, built of brick, have of late years 
treated the richest and more silicious ores of Eio Tinto, and 
at present the Eio Tinto Company is introducing converters 
at the mine. This method of extraction contrasts favour- 
ably in time with the leaching process, which is so slow 
that over 10,000,000 tons of ore are ahvays under treatment 
on the immense leaching floors of the company's worlcs in 
Spain. In the United States the cupola has undergone 
a radical modification in being built of water -jacketed 
sections. The first water-jacketed cupola which came into 
general use was a circular inverted cone, with a slight taper, 
of 36 inches' diameter at the tuyeres, and composed of an 
outer and an inner metal shell, between which water ci rculated. 
As greater size has been demanded, oval and rectangular 
furnaces — as large as 180 inches by 56 inches at the 
tuyeres — ^have been built in sections of cast or sheet iron 
or steel. A single section can be removed and replaced 
without Entirely cnii)tying the stack, as a slicll of congealed 
slag always coats the inner surface of the jacket. The largest 
furnaces are those of the Boston and Montana Company 
at Great Balls, Montana, wdxich have pnt through 500 tons 
of charge daily, pouring their melted slag and matte into 
large wmlls of 10 feet in diameter. A comhined brick- and 
water-cooled furnace was first used by the Oxford Coj)per 
Company, and has been adopted by the Iron Mountain 
Company at Kerwick, Cal., for matte concentration. In 
it the cooling is effected by water pipes, interposed hori- 
zontally between the layers of brickvS. The Mt. Lyell 
smelting works in Tasmania, which are of special interest, 
will be referred to later. 

Goncentratinff matte to copper in the Bessemer converter. 
— As soon as the pneumatic method of decarburizing pig 
iron was accepted as practicable, cxpcriTucnts were made 
with a view to Bessemerizing copper ores and mattes. One 
of the earliest and most exhaustive series of experiments 
was made on Eio Tinto ores at the John Brown works by 
Mr John Holloway, with the ambitions aim of botlx 
smelting the ore and concentrating the matte in the same 
furnace, by the heat evolved through the oxidation of 
their sulphur and iron. Experiments along the same 
lines were made by Francis Bawden at Rio Tinto and 
Claude Vautin in Australia. The difficulty of effecting 
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tills double object in one operation was so great tbat in 
subsequent experiments the aim was merely to concentrate 
the matte to metallic copper in converters of the Bessemer 
type. The concentration was effected Avithout any em- 
barrassment till metallic copper commenced to separate 
and chiU in the bottom tuyeres. To meet this obstacle 
M. Manhes proposed elevated side tuyeres, which could be 
kept clear by punching through gates in a wind box. His 
invention Avas adopted by the Vivians, at the Aiguelles 
works in France, and at Teghorn in Italy. But the 
greatest expansion of this method has been in the United 
States, where now more than 400,000,000 S) of copper 
are annually made in Bessemer converters. Vessels of 
several designs are used — some modelled exactly after 
steel converters, others barrel-shaped, but all with side 
tuyeres elevated about 10 inches above the level of the 
bottom lining. Practice, however, in treating ^ copper 
matte differs essentially from the treatment of pig iron, 
inasmuch as from 20 to 30 per cent, of iron must be 
ehminated as slag and an equivalent quantity of silica 
must be supplied. The only practical mode of doing this, 
as yet devised, is by lining the converter with a silicious 
mixture. This is so rapidly consumed that the converters 
must be cooled and partially re-lined after 3 to 6 charges, 
dependent on the iron contents of the matte. When 
available, a silicious rock containing copper or the 
precious metals is of course preferred to barren lining. 
The material for lining, and the frequent replacement 
thereof, constitute the principal expense of the method. 
The other items of cost are labour^ the quantity of which 
depends on the mechanical appliances provided for hand- 
ling the converter shells and inserting the lining ; and the 
which in barrel-shaped converters is low and in 
vertical converters is high, and which varies therefore 
from 3 to 15 5) to the square inch. The quantity of air 
consumed in a converter which will blow up about 35 tons 
of matte per day is about 3000 cubic feet per minute. 
The operation of raising a charge of 50 per cent, matte 
to copper usually consists of two blows. The first blow 
occupies about 25 minutes, and oxidizes all but a small 
quantity of the iron and some of the sulphur, raising the 
product to white metal. The slag is then poured and 
skimmed, the blast turned on and converter re-tilted. 
During the second blow the sulphur is rapidly oxidized, 
and the charge reduced to metal of 99 per cent, in from 
30 to 40 minutes. Little or no slag results from the 
second blow. That from the first blow contains between 
1 per cent, and 2 per cent, of copper, and is usually poured 
from ladles operated by an electric crane into a reverbera- 
tory, or into the settling well of the cupola. The matte 
also, in all economically planned works, is conveyed, still 
molten, by electric cranes from the furnace to the con- 
verters. When lead or zinc is not present in notable 
quantity, the loss of the precious metals by volatilization 
is slight, but more than 5 per cent, of these metals in the 
matte is prohibitive. Under favourable conditions in the 
larger works of the United States the cost of converting a 50 
per cent, matte to metallic copper is generally understood 
to be only about ^ to of a cent per Ib of refined copper. 

Pyritic smelting , — The heat generated by the oxidation of 
iron and sulphur has always been used to maintain com- 
bustion in the kilns or stalls designed for roasting pyrites. 
Since Holloway’s and other early experiments, no serious 
attempts have been made to utilize the heat escaping from 
a converting vessel in smelting ore and matte either in the 
same apparatus or in a separate furnace. But considerable 
progress has been made in smelting highly sulphuretted 
ores by the heat of their own oxidizable constituents. At 
Tilt Cove, Newfoundland, the Cape Copper Company 
smelted copper ore, with just the proper proportion of 
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sulphur, iron, and silica, successfully without any fuel, wdien 
once the initial charge had been fused with coke. The 
furnaces used were of ordinary design and built of brick. 
Lump ore alone was fed, and the resulting matte showed 
a concentration of only 3 into 1. When, however, a hot 
blast is used on highly sulphuretted coi)per ores, a con- 
centration of 8 of ore into 1 of matte is obtained, Avith a con- 
sumption of less than one-third the fuel which would be con- 
sumed in smelting the charge had the ore been previously 
calcined. A great impetus to pyritic smelting Avas given 
by the investigations of Mr W. L. Austin, of Denver, 
Colorado, and both at Leadville and Silverton raAv ores- 
are successfully smelted with as low a fuel consumption as 
3 of coke to 100 of charge. But the largest establishment 
in which advantage is taken of the self-contained fuel is at 
the smelting Avorks of the Mt. Lyell Company, Tasmania. 
There the blast is raised from 600° to 700° F. in stoves, 
heated by extraneous fuel, and the raw ore smelted Avitli 
only 3 per cent, of coke. , The ore is a coin])act iron 
pyrites containing, of copper 2-5 per cent., of silver 3‘83- 
oz., of gold 0*139 oz. It is smelted raw with hot blast in 
cupola furnaces, the largest being 210 in. by 40 in. The- 
resulting matte runs 25 per cent. This is reconcciitrated 
raw in hot-hlast cupolas to 55 per cent., and bloAvn 
directly into copper in converters. Thus these ores, as 
heavily charged with sulphur as those of the llio Tinto,, 
are speedily reduced by three operations and without 
roasting, with a saving of 97 ’6 per cent, of the coi)per,, 
93*2 per cent, of the silver, and 93‘C per cent, of the gold. 

The Nicholls and James process. — Messrs Nicholls- 
and James have applied, very ingeniously, Avell-knowm 
reactions to the refining of copper, raised to tlic gradc' 
of white metal. This process is practised by the Cape 
Copper and Elliot Metal Company. A portion of the 
white metal is calcined to such a degree of oxidation 
that when fused with the unroasted portion, the reaction 
between the oxygen in the roasted matte and the su]])hrir' 
in the raw material liberates the metallic co])per. The 
metal is so pure that it can be refined by a continuous, 
operation in the same furnace. 

Electrolytic refining and separation of gold and silver,. 
— The principles have long been knoAvn on which is based 
the electrolytic separation of copper from the certain 
elements which generally accompany it, wliether these,, 
like silver and gold, are valuable, or, like arsenic, antimony, 
bismuth, sileninm, and tellurum, are merely impurities. 
But it was not until the dynamo was improved as a. 
machine for generating large quantities of electricity at a 
very low cost that the electrolysis of coi)per could bo 
practised on a commercial scale. To-day, by reason of 
other uses to which electricity is aj)plied, electrically 
deposited copper of high conductivity is in ever-increasing 
demand, and commands a higher price than copper refined 
by fusion. This increase in value permits of copper with 
not over £2 or $10 worth of the precious metals being 
profitably subjected to electrolytic treatment. Thus many 
million ounces of silver and a great deal of gold are 
recovered which formerly were lost. The mining district 
of Butte, Mont., alone produces annually about 10,000,000 
ounces of silver and 40,000 ounces of gold, all of 
which is recovered by electrolytic separation. The 
methods of electrolytic refining used in Europe and 
America necessarily differ only in detail. (See Eleotbo- 
Chemistey.) Most of them employ the multiple system^ 
in which the soluble anodes of cast copper and cathodes 
of thin copper strippings are hung in lead -lined vats. 
A few works have adopted the series system^ in which 
the anodes are sheets of rolled copper, one side of 
which is being dissolved while the refined copper is 
being deposited on the reverse from the adjacent sheet.. 
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These are usually suspended in slate vats, owing to the 
higher voltage used. In the multiple system the anodes 
are generally cast plates of from 1 inch to 1|- inches in 
thickness, while in the series system they must be rolled 
.sheets, usually ^ inch thick. The multiple system anodes 
are sometimes cast directly from the blister furnace or 
the converter, but they are smoother, more compact, and 
make less scrap if roughly refined. At the Anaconda 
works the Bessemer copper is poured into a revolving 
cylindrical refinery, where it is poled, and thence poured 
into large ladles mechanically handled, which hold the 
measured weight of an anode. At other works similar 
ladles capable of holding 150 Ib are moved by overhead 
trolleys. At the Baltimore works Walker’s travelling 
tables present the moulds in rotation to the pouring 
ladle. The old method of slow hand-ladling has been 
discarded in the United States works, and the refining 
furnace, whether for making anodes or casting the cath- 
odes, has been enlarged to a capacity of from 80,000 K) 
to 120,000 lb to a charge. The electrolyte is invari- 
ably an acidulated solution of cupric sulphate. The 
current density seldom if ever exceeds 18 ampk’es to the 
square foot, and it can be economically raised to that 
point only when a high temperature and rapid circulation 
of the electrolyte is maintained. In some rare instances 
where water power is in excess of requirements, the 
■electrolyte is heated by raising the resistance and b}^ 
forcing the current through small conductors. With an 
18-ampke current, anodes of 1 inch thickness are dis- 
solved in 15 days, and therefore a plant of given size 
to-day, using a current of high density, turns out at least 
three times more copper than formerly, when a current 
density of 6 amperes per square foot was deemed the high- 
est safe maximum limit. The accumulation of dangerous 
quantities of impurities in the electrolyte is corrected in 
most works by withdrawing at intervals a given pro- 
portion of the whole, recovering its valuable contents and 
replacing it by pure electrolyte. The metals which it is 
the aim of most works to recover from copper anodes are 
copper, gold, and silver. The former is deposited on the 
cathode, while the precious metals separate and collect as 
slime, with their valuable or valueless ingredients, in the 
bottom of the vat, or as a coating on the anodes. Copper 
is invariably used as the conductor, and almost every 
works adopts different methods of attaching the electrodes 
to the permanent conductors. 

The only published statement of the cost of refining copper 
on a large scale is that given in the report of the Anaconda 
Company, which turns out from its works in Anaconda about 
■80,000,000 Ib of copper annually. The total cost, including 
taxes but not interest on plant, was in 1897-98, f cent -pov 
pound. This is in excess of the cost on the Atlantic sea- 
board and in Europe, where fuel and labour are both cheaper. 
Only electrolytic copper, together with that from Lake 
Superior, has sufficient purity and conductivity to be used 
for electrical purposes. It enters the market as cathodes, 
which are the rough plates, as withdrawn from the tanks, or 
•cast into ingots, wire bars, and cakes. The conductivity of 
the cathodes is higher than that of the copper cast from them. 
Copper can be electrolytically deposited on irregular moulds, 
or as tubes on revolving mandrils. To ensure density, 
where this is done, agate burnishers travel over the surface 
of the tube during deposition, as in the Elmore process. 

Modern methods in copper smelting have therefore 
effected enormous economy in time, space, and labour. 
To-day with pyritic smelting a sulphuretted copper ore, 
fed into a cupola in the morning, can be passed directly to 
the converter, blown up to metal, and shipped as 99 per 
■cent, bars by evening — ^an operation which formerly, with 
heap roasting of the ore and repeated roasting of the 
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mattes in stalls, would have occupied not less than four 
months. A large furnace and a Bessemer converter, the 
pair capable of making a million pounds of copper a 
month from a low-grade sulphuretted ore, will not occupy 
a space of more than 25 feet by 100 feet ; and whereas, in 
making metallic copper out of a low-grade sulphuretted ore, 
one day’s labour used to be expended on every ton of ore 
treated, to-day one day’s labour will carry at least four tons 
of ore through the different mechanical and metallurgical 
processes necessary to reduce them to metal. (j. ds.) 

OoppC!mnin©i a river of Mackenzie district, 
Canada, about 475 miles long, taking its rise in a lake in 
approximately 110° 20' W. long, and 65° 50' U. lat., and 
flowing south and then north-westward to Coronation 
Gulf ill the Arctic Ocean. It was discovered by Hearne 
ill 1771, and was explored from Point Lake to the sea 
by Ca^Dtain (afterwards Sir John) Franklin in 1821. 

Coptic Churcha — Facially the Copts are de- 
scendants of the ancient Egyptians, the name Egypt 
meaning “land of the Gypt,” as the Copts are 
to this day called in Arabic. By the Coptic ^ 
church, therefore, is meant the native church of Egypt or 
church of Alexandria. Its founder was St Mark, after 
whom was called the cathedral, which survived the Arab 
conquest. From St Mark the succession has been main- 
tained to the present time, but not unbroken. Up to the 
5th century the church of Alexandria played a part in 
the Christian world scarcely second to that of Eome : 
the names of Origen, Athanasius, and Cyril bear witness 
to her greatness. But in the time of Dioscorus, 25tli 
patriarch, the church, always fond of speculation, was rent 
asunder by the controversy concerning the single or two- 
fold nature of our Lord, as stated by Eutyches. The 
Eutychian doctrine, approved by the council of Ephesus, 
was condemned by that of Ohalcedon in 451. But 
to this decision, though given by 636 bishops, the Copts 
refused assent — a refusal which profoundly affected both 
the religious and the political history of their country. 
From that moment they were treated as heretics. The 
emperor appointed a new bishop of Alexandria, whose 
adherents the Copts styled Meikites or Imperialists, while 
the Copts were called Monopfiiy sites and Jacobites. The 
court party and the native party each maintained its own line 
of patriarchs, and each treated the other with bitter hostility. 
For nearly two centuries strife and persecution continued. 
The well-meant ecthesis of Hcraclius was a failure and was 
followed by repression, till in 640 the Ooptis found their 
opportunity in the Saracen invasion. The fall of the 
Byzantine empire meant the fall of the Byzantine church, 
and after some resistance the Copts accepted a change of 
masters, which gave them religious freedom. The orthodox 
or Melkitc party, consisting mostly of Byzantine Greeks, 
was swept away, and the double succession, of patriarchs 
practically ceased. True, even in 1901 tliero was an 
orthodox patriarch of Alexandria living in Cairo, but he 
had only a few Greeks for followers, ^nd scarcely a nominal 
succession has been maintained. But the Coptic succession 
has been continuous and real. 

“ The most holy Pope and patriarch of tlie great city 
of Alexandria and of all the land of Egypt, of Jerusalem 
the holy city, of Nubia, Abyssinia, and Penta- 
polis, and all the preaching of St Mark,’’ as he is 
still called, had originally jurisdiction over all the places 
named. Jurisdiction over Abyssinia remains, but from 
Nubia and Pentapolis Christianity has disappeared. The 
ancient imle is that no bishop is eligible for the patriarchate. 
The re(piirement of a period of desert life has so far pre- 
vailed that no one but a monk from one of the desert 
monasteries is now qualified. This rule, harmless perhaps 
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’^rlien the monasteries Tvere the great schools of learning 
and devotion, now puts a premium on ignorance, and is 
disastrous to the church. The patriarch is chosen by an 
assembly of bishops and elders. The candidate is brought 
in chains from the desert, and, if only in monk^s orders is 
passed through the higher grades except that of bisho]^. 
The patriarch’s seat was transferred some time after the 
Arab conquest from Alexandria to the fortress town of 
Babylon (Old Cairo), and in modern times it was shifted 
to Cairo proper. The other orders and offices in the 
church are metropolitan, bishop, chief priest, priest, arch- 
deacon, deacon, reader, and monk. The number of 
bishoprics in ancient times was very large — ^Athanasius 
says nearly 100. At present there remain ten in Egypt, 
one at Khartum, and three in Abyssinia. 

The numerous remaining churches in 'Egypt but faintly 
represent the vast number standing in ancient times. 
^ Eufinus says that he found 10,000 monks in 

^ ’ the one region of Arsinoe. Later, in 616, the 

Persians are described as destroying 600 monasteries near 
Alexandria. Abh Salih (12th century) gives a list of 
churches surviving in his day, and their number is | 
astonishing. The earliest were cut out of rocks and caverns. 
In the days of Constantine and Justinian basilicas of 
great splendour were built, such as the church of St Mark 
at Alexandria and the Eed Monastery in Upper Egypt. 
This type of architecture permanently influenced Coptic 
builders, but there prevailed also a type, probably native 
in origin, though possessing Byzantine features, such as 
the domed roofing. There is no church now standing 
which bears any trace of the fine glass mosaics which once 
adorned the basilicas, nor is there any example of a well- 
defined cruciform ground-plan. But the use of the dome 
by Coptic architects is almost universal, and nearly every 
church has at least three domes overshadowing the three 
altars. The domes are sometimes lighted by small win- 
dows, but the walls are windowless, and the churches con- 
sequently gloomy.. Among the most interesting churches 
are those of Old Cairo, those in the Wadi Uatrfin, and 
the Eed and White Monasteries. 

Every church has three altars at the eastern end in 
three contiguous chapels. The central division is called 
Cbarch or sanctuary, which is always divided 

fittings. choir by a fixed partition or screen 

with a small arched doorway closed by double 
doors. This psembles the Greek iconostasis. Haikal 
screen and choir screen are often sumptuously carved and 
inlaid. A ^ marble basin for the mandatum in the nave, 
^d an epiphany tank at the west are common features! 
The altar is usually built of brick or stone, hollow within, 
and having an opening to the interior. A wooden altar- 
slab covered with crosses, &c., lies in a rectangular de- 
pression on the surface, and it is used in case of need 
as a portable altar. Chalice and paten, ewer and basin 
crewet and chrismatory, are found as in the western 
churches. ^ The aster consists of two crossed half-hoops of 
silver and is used to place over the wafer. The flabellum 
is used, though now rarely made of precious metal. Some 



ver^l and frequent — ^and diadems for the marriage ser- 
vice. The use of church beUs is forbidden by the Moslems 
except 111 the desert, and church music consists merely of 
cymbals and triangles which accompany the chaunting. 

ihe sacramental wine is usually made from raisins, but 
the juice must be fermented. Churches even in Cairo 
Hites Bave a press for crushing the raisins The 
Tnlr®' bread is baked in an oven built near 

^ the sanctuary. The wafer is a small loaf about 
^5 mches m diameter and 1 inch thick, stamped with the 


trisagion and with crosses. Communion must be received 
fasting. Confession is required, but of late has somewhat 
fallen into disuse. Laymen receive in both kinds. The 
wafer being broken into the chalice, crumbs or ‘‘pearls” 
are taken out in a spoon and so administered, as m the 
Greek rite. Eeservation is uncanonical. Eenauclot states 
that it was permitted in cases of great extremity, ivlicn 
the host remained upon the altar with lamps burning and 
a j)riest watching, but it is not now practised, and there 
no evidence of any such vessel as a pyx in Coptic ritnal. 
Small benedictional crosses belong to each altar, and pro- 
cessional crosses are common. The crucifix is unknown, 
for while paintings and frescoes abound, graven images are 
absolutely forbidden. The liturgy is still read in the extinct 
Coptic language, but the gospel and lessons are also read in 
the vernacular Arabic. Seven sacraments are recognized- 
baptism, confirmation, eiicharist, penance, orders, matrimony, 
and unction of the sick. The chief fasts are those of 
Advent, of Uineveh, of Heracluis, Lent, and Pentecost. 
Pilgrimage to Jerusalem is a duty and sometimes a, penaaice. 

Yestments are a difficult vSiibject, obscuretl l>y Avritcra 
like Eeuaudot and Denzingcr, who found tlieir statements^ 
on written evidence without having visited 
The majority of the Coptic vestments 
have j^eculiaritics in form and name, not corres])on(ling 
closely with vestments of western ritual. But the ])allinm 
is the symbol of patriarchal office. Cope and chasuble 
formerly existed, and for both there is ])ictorial as well a,s 
documentary evidence ; but the chasuble has disaqipeared, 
and the supervestment of the celebrant is now the cojie or 
hurnus. The dalmatic remains in use aiul is ofttm enriched 
■with embroidered figures and texts. The Hhimlah a,iid 
tailasdii are peculiar vestments, something like an amiee. 
The corresponds to the Greek epiirachvlioii, and 

the kamds, or armlets, to epmnanihia. The girdle is a 
liturgical vestment and is worn over the dalmath*.. hi lire 
and pastoral staff are used by bishops, altliough the, mitre 
is not of western shape and resembles rather a crown, as 
it is in fact called in Arabic. 

The whole of the Coptic ritual deserves mucli fullc'.r 
study than it has received. Since the 7th CHMitury the 
church has been so isolated as to be little influenced by 
changes affecting other communions. Consiujutuitly it 
remains in many respects the most ancient monument 
of primitive rites and ceremonies in Christendom. Jiut 
centuries of subjection to Moslem rule have much 
weakened and degraded it. The priesthood arc very ill- 
paid and mostly very ignorant. Among the youngc^r 
Copts, however, there is now a strong reforming party 
who are anxious to remove the reproach of the clergy 
by education, remembering the time when the church 
of Alexandria was as famous for learning as for zeal. 
They desire also to resist the serious encroachments of 
Homan Catholic, American Presbyterian, and other foreign 
missions upon their ancient faith. Their great need is an 
enlightened qiatriarch of strong character, with funds to 
found a theological college. 

Authoeities. Yanslbb. Sistoirc de VMglisa d^AUxandrie^ 
mis, Voyage inUgypt Paris, 1698.—KBKAtri)OT. 

mstoria Fatriarchanm Alexandrmorum. Paris, 1713 —AeU 
DAKm B'htory, trans. by Sir E. Sadleir. London, 1693.--S. 0. 
MALAm Original Documents of the Coptic ChunK London, 
1874 . — Dbnzingee. Ditm Orientalium. Wircelbnrg, 1863.-— 
Gtjkzoit, Monasteries of the Ebale. Eastern Church, 

A Ooptic Churches of Egypt. 

Butlbb. Churches and Monasterks 
by Abu Sahh. Oxford, 1895.— AMkwNK ATT. Mimoiim 
pour servvr A I histoire de VEgypte Chrdtienne. Paris, 1888-95 : and 

■ (A.J.B.) 

Copyhold — Since the publication of the article in 
the ninth edition of the Ency. Brit the law relating to the 
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statutory enfranchisement of copyhold, first established 
by the Copyhold Act, 1841, has been consolidated by the 
Copyhold Act, 1894. Owing to the incidents attaching to 
land “holden by copy of court roll according to the 
custom of the manor ” in the shape of fines and heriots, 
the inability to grant a lease for a term exceeding a year, 
and to the peculiar rules as to descent, waste, dower, 
curtesy, alienation, and other matters, varying often 
from manor to manor and widely differing from the 
uniform law applicable to land in general, enfranchise- 
ment, or the conversion of land held by copyhold tenure 
into freehold, is often desired. This could and may still 
be effected at common law, but only by agreement on the 
part of both the lord and the tenant. Moreover, it was 
subject to other disadvantages. The cost fell on the 
tenant, and the land when enfranchised was subject to the 
encumbrances attaching to the manor, and so an investiga- 
tion into the lord’s title was necessary. In 1841 an Act 
was passed to provide a statutory method of enfranchise- 
ment, removing some of the barriers existing at common 
law ; but the machinery created was only avail- 
able where both lord and tenant were in agree- 
ment. The Copyhold Act, 1852, went further, 
and for the first time introduced the principle of compul- 
sory enfranchisement on the part of either party. By the 
Copyhold Act, 1894, which now governs statutory en- 
franchisement, the former Copyhold Acts, 1841-87, were 
repealed, and the law was consolidated and improved. 
Enfranchisement is now effected under this Act, though in 
certain cases it is also to be obtained under special Acts, 
such as the Land Clauses Consolidation Act, 1848; and 
the old common-law method with all its disadvantages is 
still open. The Copyhold Act, 1894, deals both with 
compulsory and with voluntary enfranchisement. In 
either case the sanction of the Board of Agriculture must 
be obtained ; and powers are bestowed on it to decide 
questions arising on enfranchisement, with an appeal to 
the High Court. The actual enfranchisement, where it is 
compelled by one of the parties, is effected by an award 
made by the board ; in the case of a voluntary enfran- 
chisement it is completed by deed. Under the Act it is 
open to both lord and tenant to compel enfranchisement, 
though the expenses are to be borne by the party requir- 
ing it. The compensation to the lord, in the absence of 
an agreement, is ascertained under the direction of the 
board on a valuation made by a valuer or valuers ap- 
pointed by the lord and tenant ; and may be paid either 
iir a gross sum or by way of an annual rent charge issuing 
out of the land enfranchised, and equivalent to interest at 
the rate of 4 per cent, on the amount fixed upon as 
compensation. This rent charge is redeemable on six 
months’ notice at twenty-five times its annual amount. 
The tenant, even if ho is the compelling party, may elect 
either method ; but the lord has not the same option, and 
where the enfranchisement is at his instance, unless there 
is either an agreement to the contrary or a notice on the 
part of the tenant to exercise his option, the compensation 


is a rent charge. Power is conferred on the lord to 
purchase the tenant’s interest where a change in the 
condition of the land by enfranchisement would prejudice 
his mansion house, park, or gardens ; while on the other 
hand, in the interest of the public or the other tenants, 
the board is authorized to continue conditions of user for 
their benefit. 

So far the provisions relating to compulsory enfranchise- 
ment have been dealt with ; but even in the case of a 
voluntary agreement the lord and tenant are only en- 
titled to accept enfranchisement with the consent of the 
Board of Agriculture. The consideration in addition to a 
gross sum or a rent charge may consist of a conveyance 
of land, or of a right to mines or minerals, or of a right to 
waste in lands belonging to the manor, or partly in one 
way and partly in another. The effect of enfranchise- 
ment, whether it be voluntary or compulsory, is that the 
land becomes of freehold tenure subject to the same laws 
relating to descent, dower, and curtesy as are applicable to 
freeholds, and so freed from Borough English, Gavelkind 
(save in Kent), and other customary modes of descent, 
and from any custom relating to dower, or free-bench, or 
tenancy by curtesy. ISTevertheless, the lord is entitled to 
escheat in the event of failure of heirs, just as if the land 
had not been enfranchised. The land is held under the 
same title as that under which it was held at the date 
at which the enfranchisement takes effect ; but it is not 
subject to any estate right, charge, or interest affecting 
the manor. Every mortgage of the copyhold estate in 
the land enfranchised becomes a mortgage of the freehold, 
subject though to the priority of the rent charge ]paid in 
compensation under the Act. All rights and interests of 
any person in the land and all leases remain binding in 
the same manner. On the other hand the tenant’s rights 
of common still continue attached to the freehold ; and, 
without exp)ress consent in writing of the lord or tenant 
respectively, the right of either in mines or minerals shall 
not be affected by the change. Some other changes are 
also made by the Act. No creation of new copyholds by 
granting land out of the waste is permissible, save with 
the consent of the Board of Agriculture ; and it would 
seem as if the Act had rendered the customary court a 
very shadowy institution by enacting that a valid admit- 
tance of a new copyholder may be made without holding 
a court. 

Under the earlier Acts, machinery to free the land from 
the burden of the old rents, fines, and heriots was set up, 
commuting them into a rent charge or a fine. Commu- 
tation, however, is never comimlsory, and differs from 
enfranchisement in that, whereas by enfranchisement the 
land in question is converted into freehold, by commuta- 
tion it still continued parcel of the manor, though subject 
to a rent charge or a fine, as might have been agreed. 
The ordinary laws of descent, dower, and curtesy wnre, 
however, substituted for the customs in relation to these 
matters incidental to the land in question before commu- 
tation, and the timber became the tenant’s. (jno- s.) 
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S INCE 1877 the system of international copyright 
has been remodelled by the Bern Convention ; the 
United States has conferred a species of international 
copyright on foreign authors; and considerable changes 
have been made in the English law of copyright. 

So far as the English lawof copyrightin books is concerned 
the chief developments have been by decisions of the Courts 
explaining the exact limits to which protection extends* 


The most marked and certain progress has been in the 
application of the law of copyright to the ])eriodical 
press (in 1877 it was not clear whether a newspaper was 
for all ]')urposes within the Copyright Act), in order to 
protect within reasonable limits the labour and expenditure 
of newspapers that obtain for the public the earliest news 
and arrange it for publication. The old common -law 
theory that a perpetual copyright existed over literary 
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*^ 0411 , as laid do'wri by Lord Mansfield, no doubt has been 
abandoned. But the Copyright Act, 1842, has been 
liberally construed as to what is a literary work and what 
is original matter. It is now settled law that a newspaper 
is a Look within the meaning of the Act, and can claim 
all rights that a book has under the Copyright Act. Thus, 
at the present time, leading articles, special articles, and 
even news items are protected. Current prices of stocks 
and shares, translations, the comiDilation of a dhectory, 
summaries of legal proceedings, and other similar literary 
work, so far as the literary form, the labour, and money 
are concerned, are equally protected. In short, the test 
may now be broadly stated to be, whether labour of the 
brain and expenditure of money have been given for the 
production j whilst the old requirement of original matter 
is not strictly maintained, or, at any rate, is broadly inter- 
preted. Thus, the St James's Gazette was restrained from 
making extracts from a descriptive article by Eudyard Kip- 
ling in the Times^ and the Pall Mall Gazette protected its 
cable rejoorts of Australian cricket -matches. The latest 
leading case, however, on the subject is Walter v. Lane 
(decided in the House of Lords, 6th August 1900). The 
question raised was, whether or not copyright applied 
under the Act of 1842 in respect of verbatim reports of 
speeches. Four of the law lords, viz., the Lord Chancellor, 
Lord Davey, Lord James of Hereford, and Lord Brampton, 
upheld the claim to copyright in such cases, whilst Lord 
Eobertson was the sole dissentient. The point of law was 
examined by each judge with great care ; but the gist of 
their decision is to be found in the opening sentences of 
the judgment of the Lord Chancellor (Lord Halsbury), 
who said: — “My lords, I should very much regret if I 
were compelled to come to the conclusion that the state of 
the law permitted one man to make profit out of and to 
appropriate to himself the labour, skill, and capital of 
another. And it is not denied that in this case the de- 
fendant seeks to appropriate to himself the labour, skill, 
and capital of another. In the view I take of this case, 

I think the law is strong enough to restrain what to my 
mind would be a grievous injustice.’’ 

Apart^ from newspapers, protection has been extended 
to publications having no literary character; Messrs 
Maple’s furniture catalogue, and the Stock Exchange 
prices on the “ tape ” have been awarded the same pro- 
tection as directories. On the other hand, it has been 
decided that there is no copyright in a title, though if a 
new title is so like one with an established reputation that 
it will mislead the public, it may be restrained, not on 
grounds of copyright, but as a use of a title akin to 
common-law fraud. The Sphere and Spear, titles of mis- 
leading similarity, assumed by two weekly periodicals that 
appeared almost simultaneously in London in 1900 — ^the 
latter, however, being but short-lived — could not success- 
fully attack each other, because neither had an established 
reputation when the title of the other was first adopted. 
The Courts have declined to protect works which are 
mere copies of railway time-tables, or the “tips” of a 
sporting prophet, or mechanical devices with no in- 
dependent literary matter, such as patterns for cutting 
ladies’ sleeves. 

A committee of the House of Lords has considered pro- 
posals and heard evidence concerning various Bills for 
the amendment of the law of copyright, both literary and 
artistic. The general tendency of all the proposals is to 
increase the protection given to authors and artists, by 
lengthening the term of protection to thirty years after 
the death of the author, by increasing the amount of 
protection given (as by forbidding abridgments, dramatizar 
novels, and translations), and by increasing the 
efficacy of the remedies for infringement. Many difficult 


questions, however, remain for consideration, especially in 
artistic copyright. 

Plays and Music . — The only decision of importance 
affecting the drama has been the “ Little Lord Fauntleroy ” 
case, in which the person who dramatized the novel of 
another without his consent, an operation up to that time 
believed to be unassailable in law, was attacked success- 
fully, by preventing him from using printed or written 
copies of the play, either to deposit with the Lord 
Chamberlain or as prompt-books. In every case where 
much of the original dialogue of the novel is taken, this 
stops the production of the dramatization. In music, 
statutes of 1882 and 1888 have iuevented the use of the 
provisions inflicting penalties for the performance of copy- 
right songs for purposes of extortion, by allowing the 
Court to inflict a penalty of one farthing and make the 
plaintiff pay the costs, if justice requires it. Authors 
reserving the right of public performance are required to 
print a notice to that effect on all copies of tlie music. An 
important decision on musical copyright is tlie recent case 
in which it has been held that the reproduction of copy- 
right tunes on perforated slips for an yEolian mcchanic-al 
organ is not an infringement of the copyright in the 
tune. 

Artistic Copyright . — The most striking decisions have 
been those in the “ Living Picture ” cases (in wliich it was 
decided that taJAeatix vivants are not infringements of the 
copyright of the pictures from which they are taken), and 
a series of cases relating to photographs, whicli wore not 
much in the contemplation of the Hamers of tlie Artistic 
Copyright Act of 1862. It has been decided tliat the 
“author” of a photograph is the person wdio groiqis and 
effectively superintends the picture, and not his ein])loycr, 
nor the sun, which has some claims to the title. 44ie 
private sitter has restrained the photograph or from ex- 
hibiting or selling the photographs for wJiich hv, has been 
paid, but in several cases the celebrity who lias sat to a 
photographer at his request and without payment, lias not 
been allowed to distribute his photograiJi to iKuvspapers 
for reproduction without the consent of the ] )hotograplier. 
(See Artistic Copyright below.) 

Colonial Copyright . — The International Copyright Act, 
1886, contains provisions designed to extend the benefit of 
the British Copyright Acts to works first produced in the 
colonies, while allowing each colony to legislate separately 
for works first produced within its own limit. The latter 
permission has been adopted by several of the colonievS. 
The desire of Canadian printers to allow or require copy- 
right works to be reprinted or printed in Canada has given 
rise to a very difficult controversy. The colonics at j)resfmfc 
are all included in the system of international copyright 
established by the Bern Convention hereafter exjilained. 

International Copy right. —XJniil 1886 international 
copyright in Great Britain rested on a series of Orders in 
Council, made under the authority of the International 
Copyright Act, 1844, conferring on the authors of a par- 
Hcular foreign country the same rights in Great Ih'itain as 
British authors, on condition of their registering their work 
in Great Britain wfithin a year of first publication abroad. 
A condition of the granting of each order was that the 
Sovereign should be satisfied that reciprocal protection 
was given in the country in question to British authors. 

The^ Bern Convention.— M the result of conferences at 
Bern in 1885 and 1887, this system was simplified and 
made more general by the treaty known as “The Bern 
Convention,” signed at Bern on 5th September 1887. 
ihe contracting parties were the British Empire, Belgium, 
Trance, Germany, Italy, Spain, Switzerland, Tunis, and 
HaytL Luxemburg, Monaco, Norway, and Japan have 
since joined. Austria and Hungary have a separate con- 
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Tentionwitli Great Britain, concluded on 24tli April 1893. 
The notable absentees among European powers are Holland 
and Eussia. The basis of the Bern Convention was that 
authors of any of the countries of the Union, or the pub- 
lishers of works first published in one of them, should 
enjoy in each of the other countries of the Union the same 
rights as the law of that country granted to native authors. 
The only conditions were that the work should comply with 
the necessary formalities, such as registration, in the country 
where it was first published, ih which case it was exempt 
from all such formalities elsewhere ; and that the protec- 
tion required from any country should not exceed that 
given in the country of origin. The rights conferred in- 
cluded the sole right of making a translation of the work 
for ten years from its first publication. The Convention 
w as retrospective ; that is to say, it applied to copyright 
woiks published before its coming into existence, each 
eountry being allowed to protect vested interests, or copies 
already made by others, as it should think best. 

The rights of foreign authors in Great Britain rest on 
legislation giving effect to the Bern Convention, namely, 
the International Copyright Act of 1886 (49 and 50 Viet. 

€. 33), and air Order in Council made under that Act, 
dated 28th November 1887. These confer on the author or 
publisher of a work of literature or art first published in 
one of the countries which are parties to the Convention, 
after compliance with the formalities necessary there, the 
same rights as if the work had been first published in the 
United Kingdom, provided that those rights are not greater 
than those enjoyed in the foreign country. 

The rights of British authors in foreign countries rest 
in each country on the domestic legislation by which the 
particula-*' country has given effect to its promise contained 
in the Bern Convention, and are enforced by the courts 
o£ that country. The Bern Convention was revised in 
minor details not affecting its broad principles by a con- 
ference meeting in Paris, and Great Britain adopted the 
results of their labours by an Order in Council dated 
Yth March 1898. 

ATTTiroiUTiEs.—BriuiELL, A. Copyright ill Books, London, 1899. 
— CoHKN, B. A. Law of Copyright, London, 1896. — Edmunds, L. 
Clopyriqht in Designs, London, 1895. — Knox and Hind. Copy- 
right in Designs. London, 1899.— -Sciiutton, T. E. Law of 
Copyright i third edition. London, 1896. (t. E. S.) 

Ambeican Copybight. 

An Act of the United States, known as the Act of March 
1891, which I'cplaccd the Act of July 1870, and which is 
■Still in force, constituted the most important modification 
in copyright law since the original Act of 1790. Under all 
Acts preceding it, copyright had been granted to “ citizens 
or residents of the United States,” the term ‘‘resident” 
having been, in decisions prior to 1891, construed to mean 
a person domiciled in the United States with the inten- 
tion of making there his ])ermancnt abode. The works 
of foreigners could thus be reproduced without author- 
ization, and they were so reproduced in so far as there 
was prospect of financial gain. The leading publishers, 
however, had from the earliest times made terms with 
British authors, or 'with their representatives, the British 
publishers, for producing authorized American editions. 
But at most they were only able to secure by this means an 
advantage of a few weeks’ priority over the unauthorized 
editions, and the good-will of the conscientious buyer ; so 
that if they paid the author any considerable sum, the 
price of the authorized editions had to be made so high 
that it was not easy to secure a remunerative sale. The 
unauthorized editions had the further advantage in com- 
pietition, that for the purpose of being manufactured more 
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promptly and more economically, they could be and often 
were issued in an abbreviated and garbled form, an injury 
which to not a few writers seemed more grievous than the 
lack of pecuniary profit. In Great Britain, during the first 
half of the 19th century the copyright law had been so 
interpreted as to secure recognition of the rights of American 
anthors for such works as were produced there not later 
than in any other country, so that authors like Washington 
Irving and Fenimore Cooper secured for a time satisfactory 
returns; but after 1850 the conditions became the same as 
in the United States. Unauthorized editions were pub- 
lished, and were often incomplete and garbled. 

As from decade to decade the books produced on either 
side of the Atlantic, which possessed interest for readers of 
the other side, increased in quantity and in importance, the 
evil of these unrestricted piracies increased. The injury 
to British authors was greater only in proportion as the 
English books were more numerous. The pressure from 
Great Britain during the last half of the 19th century for 
international copyright was continuous ; and in America 
it was recognized by authors, by representative publishers, 
and by the more intelligent people everywhere, that the 
existing conditions were of material disadvantage. The 
loss to American authors was direct ; and the loss to 
legitimate American publishers was also clear, in that 
better returns could be secured by adequate payments for 
rights that could be protected by law than by “ courtesy” 
payments for authorizations that carried no legal rights. 
An injury was being done to American literature ; for, 
when authorized editions of American works had to com- 
pete against unauthorized and more cheaply produced 
editions of English works, the business incentive for 
literary production was seriously lessened. In fiction 
particularly, authors had to contend against a flood of 
cheaply produced editions of “ appropriated ” English 
books. Equally to be condemned were the ethics of a 
relation under which one class of property could be appro- 
priated while other classes secured legal protection. On 
these several grounds efforts had long been made to secure 
international copyright. Between 1843 and 188G no less 
than eleven international copyright Bills were drafted, for 
the most part at the instance of the copyright associations 
or copyright leagues. They were one after the other killed 
in committee. In 1886 the twelfth international copyright 
Bill was brought before tlic Senate by Senator Jonathan 
Chace of Ehode Island, and was referred to the Committee 
on Patents. In 1887 the American Publishers’ Copyright 
League (succeeding the earlier American Publishers’ Associa- 
tions) was organized, with William H. Appleton as president, 
and G. H. Putnam as secretary. The Executive Com- 
mittee of this league formed, with a similar committee of 
the Authors’ Copyright League, a Conference Committee, 
under the direction of which the campaign for copyright 
Avas continued until the passage of the Act of March 1891. 
Of the AuthorKS’ Copyright League James Eusscll Lowell 
was the first president, being succeeded by Edmund 
Clarence Stedman. The secretary during the active work 
of the League was Mr Eobert U. Johnson. Under the 
initiative of the Conference Committee copyright leagues 
were organized in Boston, Chicago, St Louis, Cincinnati, 
Minneapolis, Denver, Colorado City, and other places. 
The Chace Bill was introduced in the House in March 
1888. In May 1890 this Bill, with certain modifications, 
came before the House, and was there defeated. In March 
1891 the same measure, with certain further modifications, 
secured a favourable vote in the House during the last 
hour of the last day of the session, was passed by the Senate, 
and was promptly signed by President Harrison. Thus, 
after a struggle extending over fifty-three years, the United 
States accepted the principle of international copyright. 

S. Ill — 31 
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The Act of 1891 , — The provisions of the copyright law, as 
amended by the Act of ISQl, may he briefly summarized as 
follows : — 

A. IVorJcs of Literature. — 1. Copyright is granted to authors, 
whether resident or non-resident, for a term of twenty-eight years. 
A further term of fourteen years is granted to the author if at 
the espiration of the first term he he still living, or to his widow 
or children if he be dead. Unless the author survives the first 
term, or leaves widow or children, the copyright is limited to 
twenty -eight years. The essential change indicated in this 
section of the law is the extension of copyright privileges to non- 
resident producers. 2. In order to secure copyright, all editions 
of the works of all authors, resident or non-resident, must be 
entirely manufactured within the United States, the term 
“manufactured ” including the setting of type as well as printing 
and binding. Prior to 1S91 the works of American authors could 
be put into print on either side of the Atlantic. This manufac- 
turing condition was insisted on by the typographical unions. 
3. The country of wdiich a non-resident author is citizen must 
concede to American authors copyright privileges equivalent to 
those which it concedes to its own authors. 4. As under the 
British Act, the -works of resident as w^ell as of non-resident 
authors must be published in the home country not later than in 
any other country. 5. The regulations previously in force for 
making the entries of copyright are continued. 6. While the 
importation of editions of the books so copyrighted is prohibited, 
whether the authors of the same be American or foreign, invoices 
may be imported of not more than two copies each, said copies being 
certified to be “ for use and not for sale.” 7. Foreign periodicals, 
of which there are no editions printed from type set in the United 
States, cannot secure an American copyright. The importation 
of such periodicals is unrestricted except for such numbers as 
contain reprints of material that has already in some other form 
secured an American copyright. An English author who copy- 
rights and publishes a volume in the United States, some chapters 
of which have previously been printed in an English magazine, is 
not able to prevent the reprinting in the United States of an 
unauthorized issue of those chapters. In case all the chapters 
have been printed in a foreign periodical before the publication of 
the American edition, its American copyright has probably been 
forfeited. 8. The foreign author has the same control as the 
native author over translations of such of his books as have been 
copyrighted in the United States. There is, however, no prohibi- 
tion of the importation of an edition of a work printed in a 
language other than that in which it has secured its copyright. 

9. Authors or their assigns have the exclusive right to dramatize 
and to translate any of their w-orks for which copyright has been 
obtained under the laws of the United States. 

B. Foreign artists and designers are accorded 
the term or terms accorded to foreign authors and to domestic 
artists. To reproductions in the form of chromos, lithographs, or 
photographs the condition of American manufacture is attached 
but not to the more artistic forms of reproduction, so that foreign 
aiithors can control engravings or photogravures of their designs 
whether these are manufactured in Europe or in the United 
States. This provision is held by artists and art publishers of 
the Continent, who had in past years suffered severely from 
American appropriations of their productions, to be of special 
importance. In the case of a painting, drawing, statue, statuary, 
or a model or design for a work of the Fine Arts, in addition to 
the title, it there be one, a description and a photograph must be 

C. iiws^c. —Foreign composers are given the same terms that 
are accorded to Americans. American manufacture is not neces- 
sary, but the condition of reciprocity is the same as in the case 
01 books. 

The Act came into effect 1st July 1891. The provisions 
having to do with international copyright become operative 
in the case of a foreign state only when the President 
proclaims that the state has fulfilled the condition of 
reciprocity. The Act has been put into force with foreign 
^ates as follows 1st July 1891, Great Britain, Belgium 
pance,Smtzerland; 8th March 1892, Germany (by separate 
treaty) ; 3pt October 1892, Italy; 8th May 1893, Den- 

20th July 1895, Portugal ■ 
27th Bebr^ry 1896 Mexico ; 13th AprH 1896, Swedenlnd 

October 1899, Costa 
^ca; ..OthXovember 1899, the kmgdom of theXetherlands. 
In the case of each, state the territory covered by the provi- 
^ns of the law includes the possessions, dependencies, &c 
The oop^ght agreement with Great Britain, therefore 
covers the Crow colonies of the empire, such as India! 
and the independent dominions and states, such as Canada, 


Australia, &c. An American work Avhich has been duly 
entered for copyright in Great Britain secures, as a British 
publication secures, the protection of copyright under tlie 
provisions of the Bern convention throughout the territory 
of the several states that are parties to that convention. 
Amendments to the copyright law have been made as 
follows: — 3rd March 1S93 — Producers of article entitled 
to copyright who had heretofore faded to make deliver}', 
according to the regulation in force, of two co 2 )ics ot‘ the 
article to be copyrighted, but who had coiu])licd wdtli 
all the other jDrovisions of the Act, and who shall 
before 1st March 1893 make such delivery, shall l)e 
entitled to complete the entry of co])yright accordingly, 
27id March 1895 — The penalty to l^e 2 )aid in case of 
the infringement of the co 2 )yright of a 2 )liotograph made 
from any object not a work of the Pine Arts sliall lie limitt'd 
to a maximum of $5000 ; and in case of the infringement 
of a work of the Pine Arts, or of a ])liotogra 2 )h of the same, 
to a maximum of $10,000, one-lialf of said 2>enalties to l»e 
paid to the projmietors of the co 2 )yright, and the other half 
to the Treasury of the United States. 1st Jamiarf lSit7 
— The performance of dramatic and musical compn^iiidiis 
without the consent of the authors involves a liabilit/j for 
damages of not less than $100 for the first ])erformauc(‘, 
and $50 for every subsequent pcrfonuance as to the Court 
shall appear just. If the unlawful perforinaucc ])e wilfid 
and for profit, the party rcs2)onHiblc shall he guilty of a 
misdemeanour, and upon conviction shall l)e im])risoiied for 
a period not exceeding one yciir. 10th Fehrvuri/ 1897 — 
A Bill establishing as the Co 2 )yrigl:t Uepnrtnicl't of tht 7 
Library of Congress a Bureau of roiyri-d,; j]., <jf 
which bears the title Begister of Copyrights, iird March 
1897 — Through a modification of section '1903, the n'- 
sponsibility for enjoining the publication or iht^ string of 
any article made or imported in violation of tlu‘. lfnit(‘d 
States copyright laws is idaced u])on tins (fircuit Court of 
the United States in the city of the person C(nuplaininir of 
violation. 

The salaries of the staff of tbc Bureau of Copvrlghls, as 
established in 1897, amounted to $36,410. Tln^Appro- 
priation Bill passed by Congress in Mardi 1900, in- 
creasing the aiDprojniation for the library as a< wlioh', 
gave the staff of the Copyright Bureau an additional 
allowance, making the total $51,080. Acc,ordiiig to tln^ 
annual statement of the Register of CopyrigJd.s of 3()th 
December 1899, the foes received during the twtdve prci- 
ceding months for copyright entries and for the recording 
of assignments aggregated $60,803.50. The copyrhdit 
entries comprised 78,370 titles of United States pro(iuc- 
tions, and 8122 titles of foreign 2)roductions. These 
figures include works of art and musical compo.sUhms, 
During the years immediately preceding 1900 thc^ pro- 
ducers of copyright property paid into the United Btates 
Treasury from $15,000 to $20,000 annually in oxcess of 
the cost of carrying on the Copyright Bureau, and with the 
increased expenditure for the maintonauco of the bureau 
S o'* AAA ^ apparently be a surplus of fees amounting to 
$ 0,000. In addition to this, the producers of copyrighted 
books deliver to the library of Congress a copy required mo. 
voucher for the copyright entry and a further copy for the 

so delivered aggu-gat,= fr<uu 

6100 to 6500 works each year. 
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auth-or or artist to the control of his production and the interests 
of American workmen ; the attempt to legislate for them jointly , 
has brought about no little confusion and inequity. If American 
working men cannot secure a living in competition with labourers ^ 
on the other side of the Atlantic, their needs should be cared for 
under the provisions of the protective tariff. It is, however, the 
belief ot a large number of those who are engaged in the manu- 
facturing of books that, with his advanced methods of work, the 
skilled American labourer has no reason to dread the competition 
of European craftsmen. With this manufacturing condition out 
of the way, there would be nothing to prevent the United States 
from becoming a party to the Convention of Bern. Tins would 
place intellectual property on both sides of the Atlantic on the 
same footing. 

2. The requirement of x^^blication in the United States simul- 
taneously with that ill the country of origin, practically debars 
the authors of Eranco, Germany, and other Continental countries 
from securing any substantial benefit from the publication of 
American editions of their works, although these states have 
extended to American authors, without restrictions, the full 
advantage of their statutes. Tlic amended law should xirovidc 
that a work in a foreign language, emanating from a country 
with which the United States has copyright relations, should be 
registered for copyriglit in regular course with the deposit for 
ptirposes of uU ntiiiea'iion of two copies of the work in the text of 
the original, and with the further deposit of a cox)y of the title- 
page in English. The law should provide that, in case within a 
specified term (say twelve months) there should be published a 
version in English, which had boon printed from type set within 
the United States, and which had in other rcs])ects complied with 
tlie conditions of the American law, the work should secure the 
full protection of American copyright, not only for the English 
version as GO])yrighted, but for the original text. Under the 
])rescnt conditions the copyrighting of an American edition does 
not protect the original text from unauthorized translations. If, 
within the term s])ecilied, no edition should be x>roduced for which 
the conditions of the American Act had been complied with, the 
right to roxiroduco the work in English might then fall into the 
public domain. A x^rovisioii to such circot, while hy no moans 
sullicient to do full justice to Continental authors, would secure 
for such of these authors, whose hooks were available for the 
AiMi-ii'- O' i.', V.iig public, the substantial advantages of American 
copyright. 

3. Tlic term of copyright in force in the United States is shorter 

than that accorded under the law of any other literature-producing 
country, execqding Greece. In Erauec and in Russia the term 
covers the lilc of the author, and lU’ty yi'-ars tluTcaftcr. In 
Germany, since 1831, the term has hcen lor the life oi the author 
and for thirty years thereafter. Under such a tcrni of property 
the author is in a position to work, not only for himsedf, but for 
his children. The United States, with its increasingly important 
literary interests, ought not to be contented with a shoi'ter term 
than that in force in Germany. (<;. n, r*.) 

Artistic Copyright. 

//hsio? 7 /.---~»Copyriglit, wluither artistic or literary, is tlie 
creation of statute. Abteiu}>ts were made by the iiivst 
claimants of copyright to place projierty iu ideas ou a 
footing with other forms of X)roperty, and to claim for it 
rights in jXTpetuity ; but in the year 177‘I a decision 
in the House of Lords made it clear that muther public 
opinion nor law would nxjogtiize copyright as property in 
this sense. Since that time it has Ixhui recogniz(‘d that 
X)roperty in copyright exists only by statute, and that its 
terms and conditions de^pbnd entirely upon Acts of the 
Legislature, and are liable at all times to alteration at the 
Avill of Parliament. Literary authors had protection for 
their work much earlier than artists. The first literary 
copyright Act came into existence in the redgn of Queen 
Anne, but it was not until the reign of George II. that 
the Legislature afforded any protection for the work of 
artists. The first Artists’ Copyright Bill was passed in 
the interest of William Hogarth, one of tlie greatest of 
English painters, who was engraver as well as painter, 
and who devoted a considerable portion of his time to 
engraving his own works. ISTo sooner, however, were 
these published than his market was seriously damaged 
by the issue of inferior copies of Ms engravings hy other 
publishers. To protect Hogarth from such piracy an 
Act was iDassed on 24th June 1735, which provided 


that “ every person who should invent and design, engrave, 
etch, or work in mezzotinto or chiaroscuro, any historical 
or other print or q)rints, should have the sole right and 
liberty of printing and req)resenting the same for the term 
of fourteen years, to commence from the day of the first 
publishing thereof, which shall be truly engraved with the 
name of the j)roprietor on each plate, and printed on every 
such print or quints.” The penalty for p)iracy was the 
forfeiture of the x^late and all quints, with a fine of 5s. for 
every q>irated q)rint. 

Thirty-one years later (1766), in the reign of George 
III., a second Engraving Act was passed “ to amend and 
render more effectual ” the first Act, and “ for vesting and 
securing to Jane Hogarth, widow, the p)roperty in certain 
p>rints,” which extended the x^rotection beyond the designer, 
who was also engraver, to any ])crson who, not being him- 
self a designer, made, or caused to bo made, an engraving 
from any picture or other work of art. Jane Hogarth, the 
widow of the x^uinter, found herself nearing the termina- 
tion of the fourteen years’ term of copyright granted by 
the first Act, with the probability that immediately on 
its expiry the engravings of her husband then on sale, and 
on which her livelihood dex-)ended, would be immediately 
X)irated. It was mainly to save her from the loss of her 
livelihood that this second Copyright Bill extended the 
term of the coi>yright to twenty-eigdit years. 

The engravers and X)ul)lishers of the day were not over- 
scrupulous, and they sought to evade the penalties of the 
coxjyright Acts by taking tlie designs, and adding to them 
or taking from tlicm, or both, and xs’oducing fresh engrav- 
ings, seeking to make it ai)i)car that they were i)roducing 
new works. These assumed sucli xJi'Oportions 

that it became necessary, eleven years after the x>assing of 
the second Act (1777), to call uxx)n Parliament to init 
through another short measure still fui’ther to jirotect the 
engraver, by x>i'Ghil)iting the coi^ying ‘Hu whole or in 
X)art” (a clause not contained in tlie x^tevious Acts), l)y 
varying, adding to, or diminishing from, the main design 
of an engraving without the toxx^ress consent of the x^ro- 
X)rictor or ])ro])rietors. These three Acts remain in torc(‘. to 
the i)res(mt day. Jii 1852, in an intmmtional copyright 
Act, it was dcjclared that the Engraving Acts c.ollectively 
were intended to incliidti l>rints taken by litliogra])hy or 
any other mechanical ])r(jcess. 

In j\Iay ISl-lau Act was ] massed to give ])rotection to 
sculx>tors. The tin*m of copyright for HCulx)tors was a 
XX‘culiar one. It was to last for fourteen years, with the 
X>roviso that, should the author be still aliv(^, he should enjoy 
a further period of fourteen years, tln^ e.o]iyrlglit returning 
to him for the second fourteen should he have disx)Osed of 
it for the first period. It is a condition of cox)yright with 
the sculiffor tliat the author must init his name with the 
date upon every work bi4'orc xmtting it forth or xmblisliing 
it. A curious and interc‘sting point in tlxj interpretalinn 
of this Act is that according to the ox)inion of emhicnt 
jurists it is nect'-ssary to an infringement of the coi)yright 
of a xuecc of sculx>turc that the cox>y of it must take the 
form of another x>i<‘ce of sculpture; that a photograx)h, 
drawing, or engraving of a luece of H(nxlx)turc is not to be 
considered a reproduction of it, and is, therefore, not an 
infringement of the aculx) tor’s cojiy right. 

The Act of — ^Strange as it may seem, iiainting 
was the last branch of the arts to receive cojjyright x^ro- 
tection. TJio cause of the painters was token uj) by the 
Society of Arts, who endeavoured, in the first instonce,^tO' 

; pass an amendment and consolidation Bill ^ dealing with 
, engraving, sculpture, and j)ainting; but, failing in their 
’ first effort, they limited their second to an attemxjt to i)ass 
, a Bill in favour of painting, drawing, and photograx)hy. 
It was in the year 1862 that this Act, having passed 
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tlirough. Parliament, came into force. Tlie absence of any 
antecedent protection for the painter is clearly stated in 
its preamble, which reads as follows : Whereas by law 
as now established, the authors of paintings, drawings, 
and photographs have no copyright in such their works, 
and it is expectant that the law should in that respect be 
amended. Be it, therefore, enacted,” &c. This preamble 
makes it clear that there is no copyright in any paintings, 
drawings, or photographs executed and dealt with before 
•the year 1862 ; to be exact, 29th July of that year. The 
duration of the term of copyright in this Act of 1862 
differs from its predecessors, by being made dependent on 
the life of the author, to which life seven years were added. 
In the Literary Copyright Act there are two terms — ^the 
life of the author and seven years, or forty -two years, 
whichever may prove the longer. In taking a fixed term 
like forty-two years it is necessary to have something to 
start from, and with a literary work it was easy to start 
from the date of publication. But pictures are not pub- 
lished. They may pass from the studio to the wall of the 
purchaser without being made public in any way. The 
difficulty was evidently before the author of this Act, and the 
urtisks term was made his life and seven years after his 
death without any alternative. This term applies equally to 
photographers. Perhaps no Bill which ever passed through 
Parliament ostensibly for the purpose of benefiting a certain 
set of people has faded so completely as has this Bill to 
accomplish its end. It started by proposing to give copy- * 
right to authors of paintings, drawings, and photographs, 
and it would seem that no difficulty ought to have arisen 
as to whom such copyright should rightly belongs but 
the following clause of the Act has introduced confusion 
into the question of ownership ; — 

Provided that when any painting, or drawing, or the negative 
of any photograph, shall for the first time after the passing of 
this Act be sold, or disposed of, or shall be made, or executed for, 
or on behalf of any other person for a good or valuable considera- 
tion, the person so selling or disposing of, or making or execut- 
ing the same, shall not retain the copyright thereof unless it be 
expressly reserved to him by agreement in writing, signed at 
or before the time of such sale or disposition, by the vendee 
or assignee of such painting or drawing, or such negative of a 
photograph, or by the person on whose behalf the same shall be 
so made or executed ; but the copyright shall belong to the 
vendee or assignee of such painting, or drawing, or such negative 
of a photograph, or to the person for or on whose behalf the same 
shall have been made or executed ; nor shall the vendee or assignee 
thereof be entitled to such copyright unless at or before the time 
of such sale or disposition an agreement in -writing, signed by the 
person so selling or disposing of the same, or by his agent duly 
authorized, shall have been made to that effect. 

That is to say, after promising the author copyright in 
Ms work for life and seven years, the Act stipulates that 
in order to get it the author must, at the time of the first 
sale or disposition of Ms picture, obtain a document in 
writing from the purchaser of the picture, reserving the 
copyright to the author, and the Act goes on to say that 
if he does not take tMs step the copyright becomes the 
property of the purchaser of the picture, but with the 
proviso, in order to secure it to him, he must have a 
document signed by the artist assigning the copyright 
to him* but if neither of these things is done, and no 
document is signed, the copyright does not belong to 
either the artist who sells or the client who buys, and the 
Act is silent as to whom it does belong to. It has dis- 
appeared and belongs to no one. There is no copyright 
existing iu the work for any one. It has passed into the 
public domain, and any one who can get access to the 
work may reproduce it. Kow, as most purchases are made 
from the walls of exhibitions, in ninety-nine cases out of 
a hundred the copyright is absolutely lost. And where the 
^le is arranged directly between the artist and his client, the 
difficulty experienced by the artist in raising the question 


as to whom the copyright shall belong to is so great, owing 
to the dread lest the mere mention of the signing of a 
document should cause the selling of the picture to fall 
through, that in numerous such cases the copyright 
lapses and becomes public property. Photographers are 
not affected by this clause, because they do not as a rule 
sell the negatives they produce, and with them the coi)y- 
right lies in the negative. They carry on their trade in 
prints without the question of the negative arising. The 
picture-dealer, also, who buys a ])icture and copyright is 
not subjected to the same disability as the painter. The 
picture-dealer can sell a picture without saying a word to 
Ms client as to the coi^yright, which he, ncvcrtlieless, 
retains intact ; the provision is applicable only to the first 
sale of the work, which, therefore, throws the whole of the 
disability upon the painter. 

The Act gives the copyright of every work executed on 
commission to the person by whom it is conimissioned. 
It makes it compulsory upon every owner of a copyright 
that he should register it at Stationers’ Hall before he can 
take any action at law to protect it. The co])yrig]it does 
not lapse if unregistered, but so long as it remains un- 
registered no action at law can bo taken on account of any 
infringement. A copyright can bo registered at any time, 
even after an infringement, but the owner of the co]>yright 
cannot recover for any infringement before registration. 

The Act provides for both penalties and damages in 
the following cases : — 

1. For infringing copyright in the ordinary way by 
issuing unlawful copies. 

2. For fraudulently signing or affixing a fraudulent 
signature to a work of art. 

3. For fraudulently dealing with a work so signed. 

4. FoP fraudulently putting forth a coi)y of a work of 
art, whether there be coiiyright in it or not, as the original 
work of the artist. 

5. For altering, adding to, or taking away from a work 
during the lifetime of the author if it is signed, and put- 
ting it forth as the unaltered work of the author. 

6. For importing pirated works. 

The incongruities of this Act were so apparent that its pro- 
moters desired to stop it, feeling that it would be l)i;ttor to haVo 
no Bill at all than one vliicli conlern'd so little U])0U the people 
it was intended to benefit; but Lord Westbury, the Lord Chan- 
cellor, who had charge of the Bill iu the Hou«c of T advised 
them to let it go through with all its ir p- rfioi ..i :'ni they 
might get the right of the painter to protection recoguizcjfl. This 
advice was followed, and the Bill had no sooner becoinc law than 
a fresh effort was started to have it amended. Year by year the 
agitation went on, with the exception only of a period when Irish 
affairs took up all the attention of Parliament, and domestic 
legislation was rendered impossible. But within the last few years 
copyright has been again “iuthe air,” and several indejmndent 
committees have been at work upon the subject ; and in 1898 the 
Copyright Association of Great Britain promoted a Bill, which 
was introduced into the House of Lords by Lord Herschelh It 
was a measure designed to deal with all forms of copyright — 
literary, musical, dramatic, and artistic,— and was remitted by the 
House of Lords for consideration to a committee, wliie.h, having 
sat for three sessions, decided not to proceed with Lord HerHoheirs 
measure, but to treat literature and art in separate Bills. It had 
under its consideration an artistic Bill, drafted for and pr/^sf‘nt(‘d 
by the Eoyal Acadcmjj, and a literary Bill and an ;iviist,ic Bill 
drafted by the Committee itself. The main j)roj>osal8 in the 
latter were to give copyright to the author of any artistic work 
or photograph for a period of life and thirty years, uuIobs the 
work be commissioned, in which case the copyriglit was to be 
the property of the employer, except in the case of sculpture in- 
tended to be placed in a street or public place. The Bill provides 
summary remedies for dealing with pirated works. It omits 
altogether any reference to registration, and it provides for inter- 
national copyright. 

To sum up the position of artistic copyright, we have 
fiye British Acts, three dealing with engraving, one with 

scidpture, and one with painting, drawing, and photo- 
graphy, and between them there is very little relation. 
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We have three terms of duration of copyright — 28 years 
for engraving, 14 for sculpture, with a second 14 if the 
artist be alive at the end of the first, life and 7 years 
for painting, drawing, or photography. There are two 
different relations of the artist to his copyright. The 
sculptor’s right to sell his work and retain his copyright has 
never been questioned so long as he signs and dates it. 
The painter’s copyright is made to depend upon the sign- 
ing of a document by the purchaser of his work. The 
engraver and the sculptor are not required to register ; 
but the author’s name, and the date of putting forth or 
publishing, must apjjear on his work. The iJaintor 
cannot protect his copyright without registration, but this 
registration as it is now required is merely a pitfall for 
the unwary. Designed to give the public information as to 
the ownership and duration of copyrights, the uncertainty 
of its operation results in the prevention of information 
on these very points. 

Difficult and complicated as is this whole subject of 
artistic copyright, it is perhaps not to be wondered at that 
ignorance of the law on the subject is very widespread, 
even amongst those who are most interested in its action. 
One of the commonest beliefs amongst artists is, that all 
they have to do to secure copyright is to register a picture 
at Stationers’ Hall; but the authorities at Stationers’ 
Hall ask no questions, and simply enter any x)articulars 
submitted to them on their printed form. Some artists 
make a practice, when they send a picture away to exhibi- 
tion, to fill up one of these forms, reserving the copyright 
by their entry to themselves, in the belief that, if accom- 
panied by the Is. fee required by the Stationers’ Hall, its 
entry will reserve the copyright to them, oblivious of the 
fact that the only thing which can reserve the copyright 
to them is the possession of a document assigning the 
copyright to them by the ]mrchaser of the picture. Another 
useless method of attempting to reserve artists’ copyrights 
is that adopted by the promoters of public exhibitions, 
with whom it is an almost constant practice to print on 
some portion of the catalogue of the exhibition a state- 
ment that copyrights of all pictures are reserved,” the 
impression apparently prevailing that a notice of this kind 
effectively reserves the coi)yright for the artist while selling 
his picture from the walls. It, of course, does no such 
thing, and the copyriglit of any picture sold in those 
circumstances, without the necessary document from the 
purchaser, must be lost to the artist, and pass irrevocably 
into the public domain. 

In a work of art the work itself and the copyright 
are two totally distinct properties, and may be held 
by different persons. The conditions differ materially 
from those of a work of literature, in which as a 
rule there is no value apart from publication. There is 
a value in a work of art for its private enjoyment quite 
apart from its commercial value in the form of repro- 
ductions ; hut when the two properties exist in different 
hands, the person holding the copyright has no power to 
force the owner of the work of art to give him access to 
it for purposes of reproduction ; this can only he effected 
by private arrangement. It has been argued that, as the 
two properties are so distinct, the owner of the copyright 
ought to have the right of access to the picture for the 
purpose of exercising his right to reproduce it. But it is 
easy to see that it would destroy the value of art property 
if proprietors knew that at any moment they might be 
forced to surrender their work for the purpose of repro- 
duction, though for a time only. 

There is often a strong sympathy between the artist and 
the person who buys his picture, and it is not at all un- 
usual, when application is made to the owner of the picture 
for access to it, for him to submit the question of repro- 
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duction to the artist. Although the latter may really have 
no right in it, it is felt, as a practical matter, that he is 
largely interested in the character of the reproduction it 
is proposed to make. Hence the courtesy which is usually 
extended to him. 

Of late years, owing to the increased facilities of repro- 
duction, the practice has become very common of splitting 
up copyrights and granting licenses in what may be de- 
scribed as very minute forms. It would, of course, be 
impossible for a publisher to pay an artist the sum at 
which he values his entire copyright, simply that he might 
reproduce his picture in the form of a black-and-white 
block in a magazine, and it has consequently become quite 
common for the artist to grant a license for any and every 
particular form of reproduction as it may be required, so- 
that he may grant the right of reproduction in one par- 
ticular form in one jjarticular publication, and even for a 
particular period of time, reserving to himself thus the 
right to grant similar licenses to other publishers. This, 
is apparently not to the injury of the artist ; it is probably 
to his advantage, and it certainly promotes business. 

The great obstacle in the way of securing a really good 
Artistic Bill has been the introduction into it of photo- 
graphy. It was by a sort of accident that the photographer 
was given the same privileges as the i)ainter in the Bill of 
1862. The promoters of the Bill thought that the photo- 
grapher would be protected by the Engraving Acts which 
covered prints ; but since the i)hotographers feared that, as 
their prints were of a different character from the prints, 
from a plate, the Engraving Acts might not protect them, 
it was at the last moment decided to put photography into 
the Art Bill. The result of this was that the painter lost- 
his chance of copyi’ight on all works executed on com- 
mission. Legislators feared that if p'ir.t(Vi‘<»''lu‘r''- held 
copyright in all their works the public would have no 
protection from the annoyance of seeing the i)hotographs. 
of their wives and daughters exhibited, and sold in shop 
windows by tho side of ‘‘professional beauties ” and other 
people, and made articles of commerce. So in the case 
of commissioned works, the copyright was denied to both 
painters and photographers, and there seems considerable 
fear that in any new legislation the attempt to give the 
same terms to both painter and photographer may lead tO' 
great injury and injustice to the public. 

The Royal Commission which reported on tho subject 
in 1878 proposed two distinct terms of copyright for 
painting and photography. The term for the painter was. 
dependent on his life ; that for tho photographer was a 
doffuitely fixed term of years from the date of publication 
of his photographs ; and there can bo little doubt that this 
is the right way to deal with the two branches of copy- 
right. Tho artist who paints a picture signs it, and there 
is no difficulty in knowing who is the author of a painting 
and in whom the term of copyright is vested. But who 
knows anything as to the authorship of a photograph? 
In a very large number of cases a ])hotograph is taken by 
an employee, who is here to-day and gone to-morrow, and 
even his employer knows nothing of his existence. Of 
course, it may suit an em])loyer to be able to maintain 
secrecy as to the authorship of liis negative, inasmuch 
as it enables him to go on claiming coi)yright fees in- 
definitely ; but it is not to the public interest. In most 
countries on the Continent a xfiiotographer has the fixed, 
term of five years’ co]>yright in an original photograph 
dating from its publication, which date, together with the 
name and address of the iihotographor, has to be stamped 
on every copy issued. In the public interest some such 
method of dealing with photographs should be introduced 
into any new Act. If the choice is between the Continental 
method and registration, the photographer would probably 
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choose the former, as it would entail no registration 
fees. 

See also ‘Waltee Aethue Copingee, E.S.A. The Law of 
Cojiiji'ight in Works of Literature and Art. London, 1893. — 
Richaed Winslow, M.A., LL.B. The Law of Artistic Co;py- 
riylit. London, 1889. (e. Ba) 

Coqueling Benoit Constant (1841 ), 

French actor, was born at Eoulogne, January 24, 1841. 
He was originally intended to foUow his father’s trade of 
baker, but his love of acting led him to the Conservatoire, 
where he entered Eegnier’s class in 1859. He won a prize 
for comedy less than a year afterwards, and made his debut 
in December 1860 at the Comedie Frangaise, of which 
house he became a societaire four years later. His first 
successes, which w^ere made in classical comedy, were 
brilliantly sustained during the twenty years that succeeded 
Ms election as sodetoAre. During that time he “ created ” 
the leading parts in a number of new plays, including 
Gringoire (1867), Taharin (1871), Paul Forestier (1871), 
FEtrangere (1876), Jean Bader (1877), Le Monde ou 
Lon s^ennuie (1881), Les Rantzau (1884), and others. In 
consequence of a dispute with the authorities over the 
question of his right to make provincial tours in France, 
he resigned his position at the Comedie Frangaise in 1886. 
Three years later, however, the breach was healed \ and, 
after a successful series of tours in Europe and the United 
States, he rejoined the Comedie Frangaise as pensionnaire 
in 1889. He remained there three years, dming which 
time the most notable events were the dSut of his son 
Jean in 1890, and the production of Thermidor (a play 
suppressed, for political reasons, on the tMrd occasion of 
its performance), and of a version of The Taming of the 
Shrew under the title of La Megere Apprivoisee^ both in 
1891. In 1892 he broke dehnitely with the Comedie 
Frangaise, and toured for some time through the capitals 
of Europe with a company of his own. 

In 1895 he joined the company at the Eenaissance 
Theatre in Paris, and played there until he became 
director of the Porte-Saint-Martin Theatre in 1897, 
There his latest successes have been in Cyrano de 
Bergerac (1897) and Plus que Peine (1899). In 1900 
he once more undertook an American tour. He has 
published: BArt et le Comddien (1880), Moliere et le 
Misanthrope (1881), essays on Eugene Manuel (1881) 
and Sully-Prudhomme (1882), BArnolphe de Moliere 
(1882), Les Comediens (1882), BArt de dire le Monologue 
(with his brother, 1884), Tantuffe (1884), BArt du 
Gcmedien (1894). 

Coquimbo, a town and important port in Chile, 
in the province and department of the same name 
situated in 29“ 57' 4" S. lat. and 71° 21' 12" W long 
The population in 1895 was 7322. In 1898 it had 5*44 
per cent of the total export trade of Chile, and 3*34 per 
eent. of the import trade. In the same year it was visited 
by 484 ships (foreign and coastwise trade), of a total 
tonnage of 775,981 tons. 


Corato, a town in the province of Bari, Apulia, Italy, 
miles west from Bari, with olive and wine production. 
In the neighbourhood stands the Emperor Frederick II. ’s 
hunting'Seat, Castel del Monte. The population (1901^ 
was 41,573. ^ ^ 


Cordoba, a province in the centre of the Argentin 
Kepubhc. The official area at the census of 1895 wa 
62 160 square miles; the population in 1896 amounted t 
94760; rural, 266,463. The provinc 
IS divided into twenty-five departments. In 1895 ther 

7sfi4q9fit^ “ ®®reals 

1,884,926 head of cattle, and 489,926 horses. 


CordObSli a city of the Argentine Ecpiiblic, capital 
of the province of Cordoba, on the Eio Primero in 31“ 25' 
S. lat. and 63° 42' W. long., about 435 miles uorlliAvest of 
Buenos Aires ; iu communication by rail with all the principal 
towns of the Eepublic. It has greatly increased in im- 
portance since 1875 : the population of the town in 1895 
was 42,783; of the suburbs, 11,679. Besides its other 
educational and scientific institutions, it contains the 
National Meteorological Bureau of the Argentine, the 
National Academy of Sciences (1894), a national second- 
ary school, two national schools for tcacliei-s, and a 
good public library. There is a bronze equestrian statue 
of General Paz, and another of the legislator J )r Sarsliekl. 
Bridges have been constructed to connect the town with 
two new districts which have sp>ruug u]) as a result of tJie 
introduction of an extensive scheme of irrigation. 'Flic 
water suj)X)ly is excellent. For internal communication 
there is an efficient service of electric and other trams. 

Cordova., a province in the south of hS[)ain, with a 
population of 420,714 in 1887 and 443,582 in 1897. 
Its area is 5300 square miles, divided into 16 administra- 
tive districts and 74 parishes. The river Guadalquivir 
divides the province into two very dissimilar ])()rti()ns. 
On the right bank is the mountainous region of tla^ Sierra 
Morena, less peopled and fertile than the IcI't bank, with 
its great plains and slightly undulated country towartls t4ui 
south and south-east in the direction of some s])urs of tlu^ 
Sierra Nevada. One of the most pielAiresqne chains of 
this province is the Sierra de Cordova at some distance, 
from, but along, the right bank of the Gnadahjiiiv ir, 
that runs from east-nortli-east to west-south-west. It 
waters the richest districts of Cordova, and lias many 
tributaries, one of the most important being Jh Guadal- 
mellato. The Guadiato and Bomliczar arc next in 
importance, and in the northern jiart of the ])vovinec 
are several streams that are tributaries of the Guadianai. 
The climate is much varied. Snow is to lie found for 
months on the Mghest 2 >oaks of the mountains, mild 
tem23erature in the jdains excciit in the few torrid sumnua* 
months, when rain seldom falls. The latt‘st returns 
showed that out of 78,204 children of both sexes bctwa^iui 
the ages of 4 and 14, 36,357 only were on the school 
registers, and 27,940 attended classes. Thoxo. are 266 
miles of railways, some good hrst-class state roads, fmv 
good provincial and many fair inunicqial roads. (Jordova 
is one of the provinces of Spain that jiays most f<jr 
the industrial and commercial taxes, though its prin- 
cipal resources and products art", agilcultui.il, aiul its 
mming interests anything but sufficiently devdopi'd. The 
mines, however, are important. Three lead, 11 argenti- 
ferous load, and 25 coal mines were worked in 1898. 
Ten silver lead mines at work in 1898 iiroduccnl 9059 
metric tons, valued at .£82,123, as compared with 6529 
tons, valued at £61,945, in 1897. Three silvtn* It^id 
mines also produced 7439 tons, valued at £18,279, in 
1898. The total value at pit’s mouth of the output of 
the mines in 1898 was £257,269, against £193,606 in 
1897. The coal mines are almost entirely in the hands 
of two important companies, Andaluces and ^Southern of 
Spain. The Belmez coal-field had in 1898 an output of 
383,969 metric tons, valued £156,866, against 316,024 
tons, valued £113,772, in 1897. This province also in*o- 
duced in 1898, 29,565 tons of coke, 20,105 of anthracite, 47 
metric tons of silver. The most imj^ortaiit group of silver 
Mad mines belongs to Anglo-Bilbao comjianioB, and the 
English lead works smelted 8573 J English tons of load 
ore from their Linares mines, producing therefrom 6208 
English tons of pig lead. The live stock in the province 
consists of 11,149 horses, 14,584 mules, 12,923 asses^ 
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25,857 cattle, 214,908 slieep, 61,703 goats, and 54,668 pigs. 
About 365,000 acres are covered with wheat crops, 228,200 
with barley, 50,820 with rye, 62,810 with oats, 36,357 
with chick peas, 12,635 with vines, 482,495 with olives. 

Corcl0¥a.| the capital of the above province, had 
a population of 55,615 in 1887, and 55,506 in 1897. 
The township includes a very extensive territory outside 
the city proper ; in fact, 310,000 acres of area, studded 
with factories of alcohol, hats, woollen stuffs, and silver- 
smiths’ works. The famous leather manufactures have 
decayed, though some good imitations of the old style are 
to be met with. Within the area of the town there 
are lovely gardens, plantations, orange, olive, and lemon 
groves, and pastures where poimlar and famed breeds of 
bulls for the national sport arc reared, Cordova being 
celebrated for its school of bull-fighters. There are many 
modern public Imildings and useful institutions, secondary 
and inimary schools, a school founded in 1590 by the 
Bishop Pacheco of Cordova for girls, wiio take the same 
degrees as the other sex, a school of veteiinaries, an 
academy of sciences, fine arts, and letters, polytechnic 
school, and an athemeum. 

CoreSi- See Korea. 

Corfu- See Greece {Ionian Islands). 

Coriilth- — The modern towm of New Corinth, capital 
of an arrondissement in the province of Argolis and Coiintli, 
Grecco, is situated on the isthmus of Corinth, near the Bay 
of Lepanto, Greece, about 3^* miles from the site of tlic 
ancient city, at the junction of tw^o raihvay lines, 57 miles 
west of Athens and 87 east-south-east of l^atras, with which 
there is also frcipient communication by steamer. With 
the opening of the Corinthian Ship Canal in 1893 its 
prosperity has somewiiat revived. The cliief exports arc 
raisins, corn, oil, and silk. Po])ulation, 4100. 

Corinth, afbn* passing through its various stages called 
Greek, Homan, Byzantine, and iiirkish, survivetl until 
1858 as one of tlu‘. most considerable towns of Greece, 
wiien it w'as, witli the excA^ption of a few houses, b welled 
to the ground by an eartlniuake, and New Corinth, 
a city with broad stre(‘ts but no old traditions, was 
founded. A mere handful of the old population re- 
mained on the old site, w'hich was marked out for 
continuous occupation by flowing waiter and fertile 
fields. At present a pictun\s(pi(^ lint poverty-stricken 
village of somewhat over 100() inlaibitauts, mostly of 
Albanian des(!cnt, holds its pla(je among the ruins of 
former days, and bears tlie name of 01(1 Corinth. Its 
most picturestpxc features arci its one gigantic plane tree 
nourished by the w'ater of Piri^nc, shading mairly all of 
the public s(pxari^, its venerable temple ruin, and Acro- 
Corinth rising above the village to a heiglit of nearly 
two thousand feiit. The view even from the village, over 
the Corinthian Gulf, of Parnassus Aviih its giant neigh- 
bours on the north, of Cylleue and its ntighboiirs on the 
west, and of Gcraneia on the east, is very line ; but from 
Acro-Corinth the view is still liner, and is perhaps unsur- 
passed by any in Greece. 

Such were the attractions and the features of Corinth 
known to those who visited it b(.)forc 1890. The ex- 
cavations begun in that year l)y the American School 
of Classical Studios at Athens, under the dirc(ition of 
Mr Eufua B. Kichardson, have in each succeeding year 
brought to light important monuments of the ancient 
Modem Roman and of Greek times. The 

archmo Outlook at the outset was not hopeful In 
the first place, the long and continuous occupa- 
cove es. made it appear probable that the alow 

and remorseless wear of ages had done much more than 
the destruction of Munimius to obliterate the traces 
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of the ancient monuments^ secondly, although there w^as 
one landmark of the old Greek city, namely, the old 
temple ruin, there wus no certainty what one of the 
temples mentioned by Pausanias this w^as. In fact, by 
a perverse error, wdiich one topographer after another 
had handed along, the wrong name of Athena Chalinitis 
was quite commonly applied to it. The current topo- 
graphy of Corinth was simply a web of conjecture, which 
gained nothing from the fact that one great name after 
another was added to the list of its vouchers. The great 
object to be attained by excavations was the locating 
of the agora ; hrst, because Pausanias says that most 
of the important monuments of the city w^erc in and 
near the agora ; and secondly, because lie could only 
thus be used as a guide and authority. As lie mentions 
the monuments in order along the streets radiating from 
the agora, when the starting-]ioint was once gained, one 
could hope to identify any foundations found along their 
various lines. One unsuccessful attempt to locate the 
agora by excavation liad already been made. 

Ill the first year’s wa)rk of the American School twenty- 
one trial trenches from 10 to 20 foot deep, of varying 
lengths and scattered over a wide area, were dug, in 
the hope of finding, if not the agora itself, something 
whicli would give a clue that might lead up to the agora. 
The w^ork wiis successful. Near the close of the cam- 
paign, somewhat less than a (piartcr of a mile to the 
north-west of the temple vuiii, on the edge of a terrace, 
the theatre w'as founcl. 'IdiLs discovery laid the corner- 
stone of the topography of Corinth; for the theatre was, 
according to Pausanias, on the street leading from tbo 
agora iowiuds Sieyon, and so to the wnst of the agora. 
Another trench, dug across the valley to tlii', east ol the 
temple, revealed a liroad pavement of white hmestoiie, 
exteudiug from the north up the valhy towards Acro- 
Corinlli. This was clearly one of the great tlioroughfarcs 
of the city, and so probably the street numtioned by 
Pausanias as lea, ding from Lecdiaeum ip) to the agora. 
It was already as good as certain that, by following up 
this pavement until it was inUn'sected by a line coming 
from Si(iyon jiast the ilnratn^, one would tuul oneself in 
the agora. Kven before thi^ agora wtis found, the teni])k5 
seemed to take, its place a,s the temple of Apollo, mentioned 
by Pausanias as “the first monument on your right as 
you go out of the agora on the stand leading towards 
Smyoii.” 4'he limestone pavement yielded in the follow- 
ing year all that it had promised. It was soon seen to 
end in a llight of thirty-seven marble steps, in their 
liresent form of a late dah^, which lead up to the propy- 
laea of the agora, tlu5 buttresses of which are wisll pre- 
served and agree with the form of a Roman triumphal 
arch, a form given to the propylacu on the coins of 
imjierial times from Domitian to Ootmuodns. To the 
wist of the sUiircasc and closci up against the agora 
itself, only at a much lower level, was found, buried 
under 35 feet of earth, the famous fountain, Pirene, 
tallying exactly with the desendption of J^iusanias, as 
“a series of chambers n'sembling grottoes, and bearing 
a faijjado of nvhitc marble.” This two-storey fac^.ado of 
[lorous stone, with arcJies opening into tlu*. chambers, 
lielongcid to the Roman city; ami before the time of 
Pausanias, had received a fa(ung of marble, which has 
now fallen off but has left traces of itsGf in the 
holes by which it was attached and in cartloads of 
cliips which lay in front of the fagade. This was not, 
however, the first form of Pirene. It was built up in 
front of a more simple Greek facade, which consisted 
of seven cross walls supfxu'ting a conglomerate stratum, 
and forming six chambers, whoso only ornamentation 
was antae at the front emi of the cross walls, and on 
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a parapet at the rear single slender Ionic columns between 
two aiitae supporting an entablature. The chambers were 
really reservoirs. The water flowed along their backs, 
poured into them, and then out into a large basin in 
the open air, enclosed by a large quadrangle with apses 
on three sides and the facade of the fountain on the 
other. The w'hole quadrangle was faced with marble. 
During the Byzantine period a pretentious but very rough 
addition was made to this fagade by setting five marble 
columns about four feet in front of the older fagade, 
with heavy architrave blocks running from them back 
into the facade, which was roughly cut into for the 
purpose, the object probably being to form a sort of 
balcony. The columns, the Corinthian capitals, and the 
bases are all of varying sizes, and, like the architrave 
blocks, were surely taken from earher buildings. 

To the west of the temple of Apollo 
was a cube of rock protruding some 10 
feet from the ground. This, on being 
excavated, proved to be the fountain 
Glance, an impressive structure entirely 
cut out of native rock, consisting of 
four chambers, with a porch of three 
pillars between two antae, approached 
by a flight of five steps. This falls in 
line, as it should, between the temple of 
Apollo and the theatre. 

To the north of the propylaea and 
Pirene, the brick ruins in the middle of 
the village were explored, and appeared 
to be the baths of Eurycles, which should 
lie here on the street to Lechaeum. Some 
other monuments vrere identified with 
more or less probability. But enough 
has been located with absolute certainty 
to allow us to speak of a topography of 
Corinth, not as based on mere conjecture, 
but on facts ; and for the first time a 
map of the central portion of the ancient 
city can be drawn. 

This is perhaps the greatest result of 
the excavations, but much more has been 
accomplished. Vases and fragments of 
vases have been found, of all periods 
except the Mycenaean, a gap which will 
presumably be filled later. On the north 
side of the hillock on which stands the 
village schoolhouse there were found 
several rock-cnt vertical shafts, which led 
into lateral passages used for burial. 

These contained unpainted vases in con- 
siderable quantity, of most varied forms, 
some of them with, incised ornamentation, 
corresponding closely to the prehistoric 
pottery of Thera and Hissarlik. A deep digging near 
the foot of the staircase leading to the propylaea yielded 
fifteen vases with geometric decoration. In a well about 
30 feet below the surface of the road leading westward 
out of the village square was found a large celebe of 
old Corinthian style in forty-six fragments, with pieces 
of several similar vases. A good many so-called Proto- 
Corinthian vases may be added to the list. 

The statuary yielded by the excavations is mostly of 
Roman times. A head of Dionysus crowned with a 
weath of ivy, and a round base with a relief of dancing 
Maenads, surpass in value the many headless statues which 
have been constantly turning up. But the moat important 
sculptures of this period are a group of colossal statues 
supporting an entablature, a great part of which has been 
found. One of these figures, apparently a young bar- 


barian captive like those found on Roman triumphal 
arches, is practically entire j and another, its counter- 
part, is preserved down to the thighs. These figures 
are not quite like Caryatids and Atlantes, which beai‘ 
the entablature on their heads. They seem rather to- 
prop up the Corinthian caifitals, which rest upon pilasters 
that form a part of their backs. Two of these stood 
at each end of a re-entrant curve of the entablature. Two 
female heads of like proportions belonged to figures villi 
the same architectural functions, bearing straight linos 
of entablature, and were placed probably to the right 
and left of the first pair. The building to which tln^y 
belonged was probably a porch which abutted upon tho 
propylaea on the west, and had a fagade like the fiiopti- 
zonium at Rome on a small scale. Tho fouudatioiis of 
the porch were of a core of 02 ^us incertmiL 



In 1900 was found an ancient Greek fountain in 
the agora, 25 feet below the present surface of tlie soil 
It is approached through an opening in an onclosuro 
made of metopes and triglyphs, with the painted pattcams 
on them almost as fresh as if they had been painted a 
year ago. Through the opening a flight of seven stepn 
leads down to a quadrangular room, in the wmt wall 
of which are two bronze lion’s heads, through tho open 
mouths of which water was once discharged. The whole 
adjustment and its greater depth than the Roman sur- 
roundings prove its great antiquity. It is the only case 
of an intact Greek fountain, and so of the highest interest 
in itself, and perhaps still more interesting as an earnest 
of ancient things still to be discovered when the requisite 
level is reached. 

Among the inscriptions, which are mostly of Roman 
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date, was one wMcli deserves mention. It is cut in 
rather rough Greek letters upon a highly ornamented 
marble block, which in its second use served as the lintel 
of a Jewish synagogue. The block was broken at both 
ends, but in the middle appears ArOTHEBP, i.e., crwayo^y^ 
"E/3paL(j)v. Under this lintel without doulDt passed and 
repassed the great Apostle to the Gentiles. 

A full account of the various discoveries is given in the volumes 
of the American Journal of Archaeology for 1896-1901. 

(r. b. r.) 

Corinthg Istlumiis ofL — An isthmus of Greece, 
dividing the Gulf of Corinth from the Saronic Gulf. In 1893 
a ship canal was opened through it, with its western entrance 
about miles north-east of the little town of New Corinth. 
It was begun in 1881 by a Prench company, which ceased 
operations in 1889, a Greek company completing the 
undertaking. The canal is 100 feet broad, miles 

long, and 26 feet deep. It shortens the journey from 
the Adriatic to the Pirmus by 202 miles, but foreign 
steamships will not use it, as the narrowness of the canal 
and the strength of the current at times render the passage 
dangerous. About 1 mile from its western end it is crossed 
by the iron bridge of the Athens and Corinth Pailway. 

Coriri'tllj capital of Alcorn county, Mississippi, 
U.S.A., situated in the north-eastern part of the state, on 
the Mobile and Ohio and the Southern llailways, at an 
altitude of 436 feet. During the Civil War, on October 
3 and 4, 1862, it was the scene of a stwero battle between 
the Confederates, under Van Dorn, and the Union forces, 
under Eosecrans, when the former were defeated with heavy 
loss. Population (1880), 2275; (1890), 2111; (1900), 3661. 

CoriotOp a town in Nicaragua., on the Pacific, the 
chief port of the llepublic. Its harbour is one of the best 
protected on the coast of Central America, and is part 
of the ancient port of llealejo. Corinto is the terminus of 
the railway from Lake Managua, and is regularly visited 
by the various lines of steamers. It is estimated that 
it docs 59 per cent, of the export and 62 ])er ccuit. of the 
import trade of Nicaragua. I^opulation about 1500. 

Cork, a maritime county of Ireland, province of 
Munster. 

Topulaiion.-^Hh^ area of tlio adniinistrativo county in 1900 
was l,8;i8,921 acres, of which 415,766 wtiro tillage, 971,221 
pasture, 1608 fallow, 29,099 plantation, 24,996 turf-bog, 68,997 
marsh, 213,688 harrun mountain, and 83,546 water, roads, 
fcucos, &c. The now adniiiiistrativo tumnty is identical in area 
with tlio old judieial county. The p(j])iiIation in 1881 was 
495,607, and in 1891, 438,432, of whom 219,988 wore males and 
218,444 fomales, divided as follows among tiui ditferent religions : — 
Eoinan Catholics, 396,174; Protestant KpiH(!oj»alians, 35,407; 
Presbyterians, 2130 ; Methodists, 3293 ; and other denominations, 
1428. The deereaso of population lietwtien 1881 and 1891 was 
11 '54 per cent. The average number of ]Hirsons to an aero was 
‘24. Of the total population, 310,851 inhabited the rural districts, 
being an average of 129 persons to eadi h.'jumr mile under crops 
and pasture. The ]) 0 ])ulation in Jl'91 w.is 401,813 (Roman 
Catholics, 360,085 ; Protestant Kj)ise<)j)alians, 31,411 ; Presby- 
terians, 1780; Methodists, 2946 ; others, 2591), being a decrease 
of 5 '7 per cent, in the East Riding, and of 11 ‘6 per cent, in the 
West Riding. The following tabic gives the degree of education 
in 1891 (excluding the city of Cork) : — 



Males. 

Females. 

Total- 

Rercoxitage. 


R. 0. 

Pr. EplH. 

Rresh- 

Read and write . 
Read only . 
Illiterate , 

121,978 
11,940 
B2,576 j 

113,051 

12,013 

B5,0S2 

235,020 

28,953 

oy,2os 

DO'9 

7*7 

22‘4 j 

01*9 

8*4 

4*7 

05-7 

2-2 

2*1 


In 1881 the percentage of illiterates among Roman Catholics 
was 32-5. Excluding the city of Cork, in 1891 there were 31 
superior schools with 1439 pupils (Roman Catliolics 1023, and 
mutestants 416), and 776 i>rimary schools with 62,093 pupils 
(Roman Catholics 58,215, and Protestants 3878 ). The number of 
pupils on the rolls of the national schools on 80th September 
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1899 was 74,408, of whom 69,325 were Roman Catholics and 
5083 Protestants. 

The following_ table gives the number of births, deaths, and 
marriages in various years : — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

12,253 

8736 

^ 1988 

1891 

9,713 

9,220 

8047 

1759 

1899 

7030 

1926 


In 1899 the birth-rate per 1000 was 21-0, and the death-rate 16 ‘0 ; 
the rate of illegitimacy was I'S per cent, ol the total births. The 
total number of emigrants who left the county between 1st May 
1851 and 31st th-ecii-lu-i 1899 was 491,932, of wlioui 255,162 were 
males and 236,770 females. The following are the chief towns in 
the county, with their priwlcthm^ in 1891 : — Cork, 75,345 (in 1901, 
75,978); Queenstown, !» ksj ; ; ormoy, 6469; Kinsale, 4605; 
Youghal, 4317 ; Mallow, 4366 ; Baiidon, 3488, 

Adnvmistration . — The county is divided into seven I'nvliamentnry 
divisions, East, Middle, North, Nortli-East, South Smnli- 
and West, the number of registeiaul electors in 1900 being 
resj)ectively 6990, 7822, 7463, 7393, 6611, 8330, and 6683. The 
rateable value in 1900 was £1,095,885. By the Local Govern- 
ment (Ireland) Act, 1898, the liscal and administrative duties of 
the grand jury and (to a less extent) of oilier bodu's were trans- 
ferred to a county council, urban and rural district councils 
were established, and under that Act the county now comprises 
7 urban and 18 rural sanitary districts. Under the same Act 
the city of Cork constitutes a separute county. 

Agriculture , — The following tables giv^e the aercago under 
cro})s, including meadow and clover, and the amount of live stock 
in 1881, 1891, 1895, and 1900 



Wlieat. 

Oats. 

Barley, 
Beans, 
Rye, &e. 

To- 

tatoes. 

Tur- 

nip.s. 

OilK'r 

Green 

Crops. 

iVIeadow 

iiTid 

(Uu\ er. 

Total. 

1S81 

34,r>07 

101,083 

22,2S0 

OS, 700 

33,784 

11,014 

104,807 

431,445 

ISDl 

10,353 

03,50S 

i7,S4S 

50,‘ISG 

31,084 

17,830 ; 

100,720 

308,334 

]S1)5 

4,770 

00,S05 

10,5S7 

53,708 

34,510 

20,300 

184,107 

410,040 

JOOO 

0,vS40 

05, .572 

IS, 030 

48,100 

32,501) 

25,113 

188,000 

415,700 


There wore also a hnv acres under (lax and r!ip(! during these 
year-s. For 1899 the totnl valine of the eereal anti other ero])S was 
estimated by the registrar-gtmiu’al at £2,753,756. The luimbtu’ 
of aerns umlcr itasture in 1881 was 973,567 ; in 1S91, 988,369 ; 
and in 1900, 971,221. 



jifirsos 

and 

As.ses. 

CalLIo. 

Hhoop. 

Pij;s. 

OnatH. 

Poultry. 

ISSl 

Miile.s. 

54,435 

1 1,101 
1.3,0.52 

380,205 

204,105 

l44,S5tl 

2.!, 750 

1,115,008 

ISOL 

57,037 

417,581 

410,423 

147,43'> , 

21,551 

1,125,055 

1805 

02,7K5 

10,81)2 

420,337 

311,020 

3;!0,3(il 

155,473 ' 

20,2111 

1,270,001 

1000 

57,157 

18,713 

444,0.08 

132,053 

28,110 

1,451,510 


The nnmlHjr of mihdi ef)WH in 1891 was 174,760, and in 1900, 
180,785. It is estimatetl that the tt>tal value ofeatth^, sheep, and 
pigs in 1899 was £0,53v8,272. In 19U0 the nuuiluu' of holdings 
not exceeding 1 ae.re was 7089 ; betwtstm I and 5, 21 03 ; betivetm 
5 and 15, 4750; Ixitwuen 15 and 30, 6436 ; luttwtMm 30 and 50, 
6532; between 50 an<l 100, 7992; betivticn 100 and 200, 33*12; 
between 200 and 500, 757 ; and above 500, 67*— total, 39,458. 
The number (>f lotins issutnl (the numlu'r loans bt'ing the same 
as the number of tenantH) under the Laud Ihireliast! Acts, 1885, 
1891, and 189f>, U}» to 31st March 1900, was 2«U)3, amounting to 
£1,516,880. The numbtu of loans for n/crioult,ur;d im]:u’ov(ouents 
sanctioned under st*,et 31 of the Land Act, JoHl, bcUviicn 1882 and 
1900, was 2569, and the amount issued £189,748, ties largest 
amount in any (sounty of IrehimL Ties total amount; issued on 
loan for all elasH(iH of works under the I^and Tmprnvrmcnt Acts, 
from the commeneement of optsrations to 31st, March 1900, was 
£451,533. 

There are four dtatiesca and coast fishing distriots in 
the county — Youghal, Kin.sale, Queenstown, and (Jastletown Bore 
— in which, in 1899, 748 vchhcLh were registered, employing 3304 
men and boys, and lour salmon lishing districts— "Cork, Bandon, 
Bkibbercon, and Bantry— in which 777 perHons were employed in 
the same year. 

\ (w. II. PO.) 

Cork, a maritime city, county and parliamentary 
borougli (returning two members), on the river Leo, 138 
miles .soutli-west of Dublin. It is the centre of an 
extensive railway system, wliich includes the Groat 
Southern and Western, the Cork, Bandon, and South 
Coast, the Cork and Maeroom Direct, and the Cork, 
Blackxock, and Passage Eailways. The new Protestant 
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cathedral was completed in 1879. The central tower is 
210 feet high. The Parnell bridge over the south channel 
of the riyer was opened in 1882. The Crawford Science 
and Art Schools were opened in 1885, and stand on the 
site of the old Custom House. A new Protestant church, 
St Luke’s, was erected in 1888. The principal manu- 
factures are distilling, brewing, tanning, chemical manures, 
tweeds, and friezes, and there is an extensive trade in 
grain, provisions, and especially butter, the Cork butter 
market being the chief centre of the trade in Ireland. 
The port is the most important on the south coast of Ire- 
land, the quays extending for over 1 miles, of which more 
than are available for shipping. In all 2368 vessels 
of 662, *086 tons entered in 1899, and 1529 of 402,196 
tons cleared. The registered shipping totalled 115 vessels 
of 21,193 tons. The total foreign and colonial imports 
for the same year, which included 1,138,870 cwts. of 
wheat and 2,207,700 of maize, amounted to .£1,240,304. 
There are valuable salmon fisheries on the Lee, in which 
370 persons were employed in 1899. In 1898 Cork 
was constituted one of the six county boroughs which 
have separate county councils. Population (1881), 
80,124; (1891), 75,345, of whom 35,427 were males and 
39,918 females, divided as follows among the different 
religions : — Koman Catholics, 64,561 ; Protestant Epis- 
copalians, 8620; Presbyterians, 749; Methodists, 867; 
and others, 548. The population in 1901 was 75,978. 
In 1891 there were 22 superior schools, with 1771 pupils 
(1346 Homan Catholics and 425 Protestants), and 58 
primary schools, with 11,115 pupils (9597 Homan 
Catholics and 1518 Protestants). The percentage of 
illiterates among Pioman Catholics was 18*0; among 
Protestant Episcopalians, 3'2 ; among Presbyterians, 2*8 ; 
and among Methodists, 2*7. The population of the 
parliamentary borough in 1891 was 97,281 and in 1901, 
99,693, and the registered number of electors in 1900, 
13,153. The ratable value of the city in 1900 was 
£173,656. (w, H. Po) 

Cornelius^ Carl Aug^yst Peter (1824- 
1874), German musician and poet, son of an actor at 
Wiesbaden, grandson of the well-known engraver Ignaz 
Cornelius, and nephew of Cornelius the painter, was born 
at Mainz, 24th December 1824. In his childhood’s days 
his bent was towards languages, though his musical gifts 
were carefully cultivated by Scharrer the singer, Panny 
the Hungarian violinist, and Heinrich Esser. Cornelins 
the elder, anxious for his son to become an actor, himself 
taught the boy the elements which can be learnt. These 
theatrical studies, however, were interrupted early by a 
visit paid by Peter Cornelius to England as second violin 
in the Mainz orchestra. On returning home young 
Cornelius made his stage debut as John Cook in Xean. 
But after two more appearances, as the lover in the 
comedy Das War Ich and as Perin in Moreto’s Donna 
Diana, he practically abandoned the stage for music, his 
idea being to become a comic opera composer. In 1843 
his father died. Hitherto Cornelius’s musical studies had 
been unsystematic. How opportunity served to remedy 
this, for his relative, Cornelius the painter, summoned him 
in 1844 to Berlin, and enabled him a year later to become 
a pupil of Dehn, counterpoint and theory generally 
being worked at laboriously. After leaving Dehn, Cornelius 
proved his independence by writing a trio in A minor, a 
quartet in 0, as well as two comic opera texts. In 1847 
he returned to Dehn and immediately composed an 
enormous mass of music, including a second trio, 30 
vocal canons, several sonatas, a Mass, a Stabat Mater; 
he also wrote a number of translations of old French 
poems, which are classics of their kind. In 1852 he first 


came in touch with Liszt, through his uncle’s instrument- 
ahty. At Weimar, whither he went in 1852, he heard 
Berlioz’s delightful Benvenuto Cellini, a work whicli 
ultimately exercised great influence over him. For the 
time, however, he devoted himself, on Liszt’s advice, to 
further Church compositions, the influence of tlie Church 
on him at that time being so great that ho applied, but 
vainly, for a place in a Jesuit college. Still liis mind was 
bent on the production of a comic opera, but the composition 
was long delayed by the work of translating the prefaces 
for Liszt’s symphonic poems and the texts of works by 
Berlioz and Hubinstein. Between October 1855 and 
September in the following year, Cornelius 'wrote tlie book 
of the Barbier von Bagdad, and on December 15, 1858, the 
opera was produced at Weimar under Liszt, and liissed off 
the stage. Thereupon Liszt resigned his post, and shortly 
afterwards Cornelius went to Vienna and Munich, and 
still later came very much under Wagner’s influence. 
Cornelius’s Cid was completed and produced at AVeimar 
in 1865. For the last nine years of his life (18G5-1874) 
Cornelius was occupied with his o])cra Gunlinl and other 
compositions, besides writing ably and abundantly on 
Wagner’s music-dramas. In 1867 ho luauime t('a(‘her ol 
rhetoric and harmony at the Musik-Sclmle, JMunidi, and 
married Berthe Jung. He died 2Gth October lc874. Not 
the least of Cornelius’s many claims to fame w'as his 
remarkable versatility. Many of his original jxx^ms, as 
well as his translations from the French, rank high. 
Among his songs, the lovely “ Weilmachtsliedor ” a.ro 
conspicuous; many of the best arc unknown in Ihigland, 
but a great impression has been made in recent years l)y 
his “ Yatergruft,” an unaccompanied vocuil work for 
baritone solo and choir. (u. H. L.) 

Cornell University, Ithaca, New Ahuk, was 
founded by Ezra Cornell, and opened in 1(868. Beside' 
the founder’s endowment, it roctsived 990,000 acren 
of public land, and subsequently gifts from privat/C bene- 
factors. In 1890 its invested funds aanounted to 
$6,756,370, and its total income to $722,210. Its 
buildings and equipment are valued at $3,242,715), 
exclusive of the Medical College in New A’^orlc, valiu'd at 
$1,000,000. Its library contained, in 1900, 238,376 vol- 
umes and 38,400 pamphlets ; its average annual growth 
is 13,000 volumes. The book funds amount to $300,000. 
The instructing staff numbers 2G5, including 32 non- 
resident lecturers, beside 94 in the Medieval Collegt^ in Now 
York City. The total attendance in 1900-1901 (including 
83 students in the winter school in Agriculture, and 445) in 
the summer session of 1899) numbers 3005). Of these!, 
192 were in the Graduate Department, 744 in the 
Academic Department, 176 in the College of Law, 336 in 
the Medical College, 179 in the College of Civil JhigiiKu^r- 
ing, 654 in the College of Mechanical Engiii(i('.ring, and 204 
in the Colleges of Architecture, Agru'-ultun*, Vdia-iiniry 
Medicine, and Forestry. Somewhat more than half of tlu? 
students come from New York State. Free tuition is 
annually given to 512 state students, and tliere are 30 
university scholarships of $200, each for two ycars^ 
awarded by competition to freshmen. Seventeen graduate 
scholarships of $200 each, 21 fellowships of $5)00 eaclg 
and 2 of $600 are annually granted to graduate students. 
(See also the articles ITniveusitieb and Education.) 

(J. (U H* ) 

CcJI"l1©t© TarC|tiinia, an Italian town in the 
province of Rome, 13 miles north from Civitavecchia by 
rail. The church of Santa Maria, in the citadel of the 
Countess Matilda of Tuscany, has recently been restored. 
New buildings are the town-hall and municipal museum, 
particularly rich in archeological treasures, many of them 
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taken since 1881 out of tlie cave tombs of tke ancient 
Etruscan town of Tarquinii. There is another collection 
of Etruscan antiquities in the Briischi palace. Population 
(1901), 7819. 

Corning’sj a city of Steuben county, New York, 
U.S.A., situated in 42° 08' N. lat. and 77° 03' W. 
long., ill the southern part of the state, on Chemung river, 
at an altitude of 942 feet. It has three railways, the 
Delaware, Lackawanna, and Western, the Erie, and the 
New York Central and Hudson lliver. The surrounding 
country produces much tobacco. Population (1880), 4802 ; 
(1890), 8550; (1900), 11,001. 

CornUg, Marie ABfred (1841-1902), French 
physicist, was born on 6th March 1841, and after being 
educated at the Ecole Polytecliniipie and the Ecole dcs 
Mines, became in 1867 jirofcssor of experimental physics 
in the former institution, where he remained throughout 
his life. Although he made various excursions into other 
branches of physical science, undertaking, for example, 
with Eaille about 1870 a repetition of Cavendish’s cx])eri- 
ment for determining the mean density of the earth, his 
original work was mainly concerned with opticas and 
siicctroscopy. In particular ho was known for his 
redetormination of the velocity of light by Fizeaii’s method, 
which he improved in various ways, adding greatly to 
the accuracy of the results. Among the honours which 
this achievement won for him were membership of the 
Academy of Sciences in France and the llmuford nuHlal 
of the Itoyal Society in England (both in 1878), fii 1<S99, 
at the jubilee commemoration of Sir George Stokes, he 
was Bede lecturer at Cambridge, his subject being tlie 
undulatory theory of light and its influence on modern 
physics; and on that occasion the horn »rary degree of D.Se. 
was conferred on him by the University. He died on 
nth April 1902. 

Cornwallj a peninsular county of England, at th(‘, 
extreme south-west of Gnuit Britain, surrounded on all 
sides by the sea except on the c'ast ami north-east, whero it 
marches with Devon, and the lioundary line is formed 
mainly hy the river Tamar. 

^ AfCit. ami The area of the ancient and administra- 
tive county V...' ii the census returns of LSin as 868,208 acres, 

or 1357 s([uarc miles, with a population iu 1881 of 330d>8(>, and in 
1891 of 322,571, of whom 149,259 were males, ami 173,312 females, 
the nmnhfT ufjjor.sonH j)er H(piare mile lieing 238, and of acres to a 
person 2*69. In 1901 the population was ’.‘122,857. The area of 
the registration eoinity is 886,372 acres, with a population in 1891 
of 318,.5s. 3, of whom 113,538 were urhan, and 205,045 rural. 

The following table gives ilie marriage-, birth-, and death-rates 
per 1000 persons living," with the percentages of illegitiinato births, 
ibr a series of years : — 



187l)-rS). 

laso. 

ISSU-8U, 

IHOO. 

4BS0-98. 

1899. 

Marriage-rate . 

12’£> 

12-1 

13*2 

13-4 

13*4 

13-8 

Birth-rate 

30*4 

l2rpo 

28 ‘7 

26*6 

27*1 

25*5 

Death-rate 

20*4 

|2l*4 

19 T 

19*6 

18*2 ! 

18*1 

Percentage of illegitimacy 

0*3 

6-8 

6*1 

5*7 

5-4 ! 

! 4*9 


The birth-rate was considerably below the average for England, 
but the death-rate only a very little below it, wdiilo the percentage 
of illegitimate births was rather high. 

ConstUiilion The ancient county is divided into 

6 parliamentary divisions, and it also im-hides the parliamentary 
burgh of Ponryn and Falmouth, retunung one member. The 
administrative county contains 11 municipal boroughs: Bodmin 
(5151), Falmouth (12,791), Hclston (;il9S), Launceston (4345), Lis- 
keard(3984), Lostwithiel (1379), Penryu (3256), Penxanco (12,432), 
St Ives (6094), Saltash (2745), and truro (11,131), The follow- 
ing are urhan districts: Camborne (14,700), Hayle (1172), Looo 
(2454), Ludgvan (2334), Madron (2761), Now Quay (1891), Pad- 
stow (1546), Paul (5977), Phillack (3979), Kedruth (10,324), St 
Austell (3477), St Just (6119), and Wadebridge (1868). The 
county is in the western circuit, and assizes are held at Bodmin. 


The boroughs of Bodmin, Falmouth, Helston, Launceston, Lis- 
keard, Penryn, Penzance, St Ives, and Truro have separate 
coinniissioiis of the peace, and the borough of Penzance has in 
addition a separate court of quarter sessions. In matters relating 
to mines the county is under the jurisdiction of the Duchy cif 
Cornwall, of which the Heir Apparent is hereditary duke. The 
executory court of the duchy is called the Stannary court, its 
jurisdiction also including West Devon. The ancient county, 
which is in the diocese ot Truro, contains 227 entire ccclesiasticai 
parishes and parts of one other. 

Ednccition . — There is a residential training college for school- 
masters (Exeter Diocesan) at Truro. The number of elementary 
schools oil 31st August 1899 was 339, of which 179 were board, 
and 160 voluntary schools, the latter including 136 National Churcli 
of England schools, 17 Wesleyan, 2 Roman Catholic, and 5 
“British and other.” The average attendance at board schools 
w^as 26,506, and at voluntary schools 18,517. 

Agriculture . — Within recent years the area under cultivation 
has considerably increased, but it is still less than three -fourths of 
the total acreage. Of the cultivated area only about one-tifth is 
under corn crops, and nearly two-fifths under ‘I'erinauont pasture, 
in addition to which there are nearly 55,000 acii*^ (»f 1 ill pasture, 
over 31,000 acres under woods, and about 5000 acres under 
orchard.s. The acreage under wheat has greatly diminished, oats 
now occupying about one-balf the to^'.nl acreage under corn crop«, 
and wheat and barley each aboin. (inc-rcmiili. Nc:nl\ Ihiec-iciiiili-. 
of the acreage under green crops is occupied l)y turnijis, sw'cdcs and 
mangold, and in addition cabbage occupies about oiio-lifth, wdnle 
less than onc-cighth is ocGU'i)ied by potatoes. The following table 
gives the main divisions of the cultivated area in 1880 and 1900 : — 


Year. 

Total Aci 0 - 
aire under 
Cultiva- 
tion. 

Corn 

Crops. 

Croon 

CropH. 

Clo\ or. 

rcTinancnt 

Pasiuie. 

Fallo^v. 

LSSO 

1900 

551,221 

606,139 

137,207 

125,1.15 

56,399 

47,349 

154,560 

189,313 

182,633 

238,806 

20,:i2il 
a, 933 


Tlie priiic.i[ial Uvo-slock in 1880 and 1899 w'l're as follows : — 


Year. 

Total 

XIorsoH. 

Total 

Cattk'. 

Cow'Hor IIGfors 
iu Milk or In 
Calf. 

Shoop. 


1880 

1899 

31,527 

31,096 

163,()04 
' 203,983 

55,145 

69,500 

426,550 
399, 756 

()0,193 

88,559 


ImlndrkH and Trade. Aceordiiig to I, be annual viqxirt* for 
1898 of tlui diief inspector of factories (1900), the total ninnlicr 
of piM’sens employed iu factories and w'orkshops in 1897 W’a,s 
lo,o:i3. TJie numhor of pm'sons employed in niim^s and (piarries 
in 1890 was 11,410. In 1899 the amount of igneous rocks raised 
w^as 222,014 toms valmul at X97,008, and of slate 31,923 toms. The 
more valualdo minerals in 1890 and 1899 W'eri*. as follows 


Year. 

Arsenic. 

Cluna Olay. 

Copp“r. 

Tin. 

Tons, 

Value, 

Tons. 

Vulue. 

Touh. 

V'alu(‘. 

Tons. 

Value, 

XK99 

1899 

inta 

laoi 

X2(5,n()3 

m,2U5 

:i93,ni)() 

5()U,22S 

.eiKis.ood 

290,620 

5371 

5173 

X 15, .001 
21,-187 

M,B(57 

fciso 

X7K0,017 

440,209 


Largo (juantities of herring are obtained on the Cornw'all coasts, 
along which thoro arc numerous fishing slatioiiH. Tin*, valualile 
pilchard lishcjnes also retain their in)]Kirtaiic(‘, The. total quantity 
of fish landed at all stations in 1899 was over 400,000 ewis., valued 
at over ^200,000 ; hut imicli fish from Cornwall is lamhal at Ply- 
mouth in Devon. 

AxrriiourriKs. --.Among later works are ItAtiKisrum Glossary 
of Cornish Mames, London, 1878 . — IIaiitinu. Birds tf ConnmlL 
London, 1880.— Du n kin. Monumental Brasses of CormealL Lon- 
don, 1882 .— Symons. Blrtchcs (fthe Geology of Gonmall London, 
1884.— CouuTNKY. ParlicmeMtary Bepresentation of Cormeall to 
1832. London, 1889 . — Boask. Colleeianea CcrrnuUemia, Truro, 
1890 . — ^Boklask. Marly QhriMmnity in CormcalL London, 1893 ; 
and QuuDLEH-Caucii (M. and L. M.). Ancimt Wells of CornwalL 

(t. p. n.) 

Cornwa-ll, the capital of the tmitecl comities of Stor- 
mont, DuncIaB, and Glengarry, Ontario, Canada, 05 milcH 
fiontli-wost of Montreal, on the loft bank: of the river St 
Lawrence. It is an important station on the Grand Trunk 
and the Ottawa and Now York Eailways, and is a port of 
call for all steamers plying between Montreal and Lake 
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Ontario ports. The surplus mter from the Cornwall 
Canal furnishes excellent water piiTileges for its large 
factories, which include cotton and woollen mills and grist 
and saw mills. Population (188 1), 4468] (1901), 6500. 

Corots, Jean-Baptiste Camille (1796- 
1875), French landscape painter, was horn in Paris, 
in a house on the Quai by the Eue du Bac, now 
demolished, on 26th July 1796. His family were well- 
to-do bourgeois people, and whatever may have been the 
experience of some of his artistic colleagues, he never, 
throughout Ms life, felt the want of money. He was 
apprenticed to a draper, but hated commercial life and 
despised w^hat he called its “business tricks,” yet he 
f aitMuUy remained in it until he was twenty-six, when his 
father at last consented to Ms adopting the profession of 
art. Corot visited Italy on three occasions : two of his 
B.oman studies are now in the Louvre. He was a regular 
contributor to the Salon during Ms lifetime, and in 
1846 was “decorated” with the knighthood of the Legion 
of Honour. He was promoted to be Officer in 1867. 
His many friends considered nevertheless that he was 
officially neglected, and in 1874, only a short time before 
Ms death, they presented Mm with a personal medal. He 
died in Paris in 1875 and v^as buried at Pere Lachaise. Of 
the painters classed in the Barbizon School it is probable 
that Corot wiU live the longest, and vdll continue to 
occupy the highest position. His art is more individual 
than Kousseau’s, whose works are more strictly traditional ; 
more poetic than that of Daubigny, who is, however, 
CoroPs greatest contemporary rival; and in every sense 
more beautiful than J. P. Millet, who thought more of 
stern truth than of sestbetic feeling. 

CoroPs works are somewhat arbitrarily divided into 
periods, but the point of division is never certain, as he 
often completed a picture years after it had been begun. 
In his first style he painted traditionally and “ tight ” — 
that is to say, with minute exactness, clear outlines, and 
with absolute definition of objects throughout. After 
his fiftieth year Ms methods changed to breadth 
^ of tone and an approach to poetic power, and about 
twenty years later, say from 1865 onwards, his manner of 
painting became fuU. of “ mystery ” and poetry. In the 
last ten years of Ms work he became the P^re Corot of 
the artistic circles of Paris, in which he was regarded with 
personal affection, and he was acknowledged as one of the 
five or six greatest landscape painters the world has ever 
seen, along with Hobbema, Claude, Turner, and Constable. 
During the last few years of his life he earned large sums 
by his pictures, which became greatly sought after. In 
1871 he gave J&2000 for the poor of Paris (where he 
remained during the siege), and his continued charity was 
long the subject of remark. CoroPs works are spread pver 
Europe and America. The Louvre possesses several 
important pictures by Mm, and there are examples in 
Lille, Bordeaux, Eouen, Eheims, Toulouse, and other 
centres. In England the “Macbeth” in the Wallace 
Collection is the only one in a pubHc museum, but it is 
not characteristic of his best period; and in Scotland 
there is the splendid “ Souvenir dTtalie ” in the Glasgow 
Gallery. Besides landscapes, of which he painted several 
hundred, Corot produced a number of figure pictures 
which are now much prized. These were mostly studio 
pieces, executed, probably with a view to keep his hand 
in with severe drawing rather than with the intention of 
producing pictures. Yet many of them are fine in com- 
position, and in aU cases the colour is remarkable for its 
strength and purity. Corot also executed a few etcMngs 
and pencil sketches. In Ms landscape pictures Corot was 
more traditional in his method of work than is usually 
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believed. If even his latest tree-painting and arrange- 
ment are compared with such a Claude as that which 
hangs in the Bridgewater Gallery, it wiU be observed 
how similar is CoroPs method and also how masterly are 
his results. 

The works of Corot are scattered over France and the 
Netherlands, Great Britain, and America, and it would be 
impossible except in a very extended list to name them. 
The following may be considered as the first half-dozen : — 
Uhe Matinee (1850), now in the Louvre; Macbeth (1859), 
in the Wallace Collection; Le Lac (1861); MArbre 
Brise (1865) ; Pastorale — Souvenir dLtalie (1873), in the 
Glasgow Corporation Art Gallery; Biblis (1875). Corot 
had a number of followers who called themselves liis 
pupils. The best known are Boudin, Lepiiie, Chiiitrouil, 
Frangais, and Le Roux. 

Autiiohities. — H. Dumesnil, Souvenirs JvUvu-fi. Paris, 1875. 
— Roger— Miles. Zes Artistes 06Uhrc$ : Qorot. Paris, 1891. — 
Roger — M irbs. Album PJ". w':#'-" d-s C%(fs-d’(c.umis dc Corot. 
Paris, 1895. — J. Rousseaij. .'Va . t.-.ttjo diart moderne : Camille 
Corot. Paris, 1884. — J. Claretib. Fcinircs et Sculptcurs 
Contemjporaiois : Corot. Paris, 1884. — On. Bigot. Pcintres Fram^atis 
Contem^orains : Corot. Paris, 1888 . — Geo, Moouk. Ingres aiul 
Corot in Modern Painting. London, 1893. — Day in Oroal 
Thomson. Corot. 4to. London, 1892. — Mrs SentfYLEii van 
Renssalaer, ^ ^ Oorot a Century Magazine (June 1889 ). — Corot. 
The Portfolio, 1870 (p. 60), 1875 (p. 146). — R. A. M. Stevenson, 
“Corot as an Example of Style in Painting,” Scottish Art Ikutcw, 

(0. C,'. T.) 

Corpus Christi, capital of Nueces county, Texas, 
TJ.S.A. It is a seaport, with a fine harbour, and is situated 
in the southern part of the state, on Coriuis Ciiristi Bay, 
Two railways, the Mexican National and the Ban Antonio 
and Aransas Pass, enter it. Population (1880), 3257 ; 
(1890), 4387; (1900), 4703. 

CorrOggiOj a town of Emilia, Italy (province 
Eeggio), on a canal connecting the Sccchia and the Po, 
11 miles by rail north-east from Eeggio. It has an ohi 
castle, and a fine monument (1880) to the painter Antonio 
AUegri, better known as Correggio, who was l)orn here in 
1494 and died here in 1534. Cheese and hats arc 
manufactured. Population of commune (1881), 12,587; 
(1901), 14,437. 

Correnti, Cesa.re (1815-1888), Italian rcvoln- 
tionist and politician, was born, 3rd June 1815, at Milan. 
While employed in the Public Debt administration he Hooded 
Lombardy with revolutionary pamphlets designed to excite 
hatred against the Austrians, and in 1848 ja’oposed the 
general abstention of the Milanese from smoking, whicJi 
gave rise to the insurrection known as the Five Days, 
During the revolt he took part in the council of war and 
directed the operations of the insurgents. Until the fall 
of Milan he was Secretary-General of the Provisional 
Government, but after the restoration of Austrian rule ho 
fled to Piedmont, whence he again distributed Ms revolu- 
tionary pampMets throughout Lombardy. Elected deputy 
in 1849, he worked strenuously for the national cause, 
supporting the Crimea expedition and organizing a new 
revolt in Milan, which, however, was forestalled by the 
victory of Magenta. After the annexation of Lombardy 
he was made commissioner for the liquidation of the 
Lombardo-Venetian debt, and in 1860 was appointed 
Councillor of State. In 1867, and again in 1869, he held 
the portfolio of Public Instruction, taking considerable 
part in the events consequent upon the occupation of 
Rome, and helping to draft the Law^of Guarantees. As 
Minister he suppressed the theological faculties in the 
Italian Universities, but eventually resigned office and 
allied himself with the Left on account of Conservative 
opposition to bis reforms. His defection from the Eight 
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ultimately assured tlie advent of tlie Left to power; and 
while declining office, he remained chief adviser of Depretis 
until the latter’s death. On several occasions — notably in 
connexion Avitli the redemption of the Italian railways, 
and of the Paris Exhibition of 1878 — he acted as repre- 
sentative of the Government. In 1877 he was given by 
Depretis the lucrative sinecure of the Secretaryship of the 
Order of Saints Maurice and Lazarus, and in 1886 was 
created Senator. He died at Eome on Ith October 1888. 

Corr^ze^ a department in the interior of France, 
traversed by the ramifications of the central plateau, and 
watered by the Dordogne, the Vez^re, and the Corr^ze. 

Area, 2273 square miles, with 29 cantons and 287 communes. 
The population decreased from 326,494 in 1886 to 304,718 in 
1901. Births in 1899, 7395, of which 299 illegitimate; deaths, 
6263 ; marriages, 2451. In 1896 there Avere 761 schools, with 
51,000 pupils, and 8 per cent, of the population was illiterate. 
The area under cultivation in 1896 amounted to 1,030,466 acres, 
425,036 acres of Avhicli were plough-land, 276,767 acres natural 
pastures and grass lands, and 296,536 acres forests. The wheat 
return is low (£240, 700), but in 1898 the rye crop yielded 
a value of £524,270, and the natural grass lands produced the 
value of £617,120. Chestuats and Avalnuts are also an important 
crop, yielding in 1899 the value of £240,000. The live-stock 
amounted in 1899 to 990,200, of which 579,570 were sheep. 
There is not much working in metals, the department having 
but feiv mineral beds. Other industries are also little developed. 
Tulle, the capital, had a population of 17,000 in 1896. 

CorriesiteSi a province of the Argentine Eepublic, 
south of Paraguay and west of the territory of Chaco. The 
official area at the census of 1895 was 32,579 square miles. 
The population in 1895 was 239,618. The province is 
divided into twenty-fivo departments. The capital, Cor- 
riontes, on the Parand, 844 miles from Buenos Aires, had a 
pojiulation of 16,129 in 1895. In 1895 there were 13,632 
farms and 136,119 acros planted in cereals, 424,483 head 
of horses, and 2,893,256 head of cattle. 

Corrigan, ^ Michael Aogystine (1839- 

1902), third archbishop of the Eoinan Catholic archdiocese 
of New York, in the United States, was born in Newark, 
N. J., on 1 7th August 1839. In 1859 ho began his studies 
for the ])riestli<')od as one of the twelve vstudents with 
wliom the American College at Eome was opened. On 
19th St'pteml HU’ 18G3, a year before the close of his theo- 
logical studies, he was ordained priest, and in 1864 
obtained the dc^grcje of D.J). Eeturuing to America, he 
was appointed l^rofessor of Dogmatic Theology and Sacred 
F^ori[)tiin‘, .Mid Director of the ecdosiastical seminaryof Seton 
Hali (Jullcgc; soon afttir lie was made vice-president of 
the institution; and in 1868, alt] longh hardly twenty-ciglit 
years of agii, was apfiointcul ])r(‘sidcut of the college, one of 
the foremost of the Catlndic cslucatioiial institutions in the 
IJ nitccl 8ti itcs. When Ardil )i.slio| > Bayley was transferred to 
the see of Baltimore in 1873, Pius LX. appointed Father 
Corrigan bislio]) of Newark. In 1880 Bishop Corrigan 
was made coadjutor, with the right of succession, ‘to 
Cardinal Mt'lnskcy, archbishop of Now York, under the 
title of Arcidiishop of Petra ; and thereafter nearly all the 
practical work of the archdiocese fell to his hands. He 
was at the time the youngest archbishop in the Catholic 
Church in America. He died on 5th May 1902. On the 
death of Cardinal M'Oloskey in 1885 Archbishop Corrigan 
became mclroiiolitan of the diocese of New York. 

^ Corry, a city of Erie county, Pennsylvania, U.S.A., 
situated in the north-western part of the state, on the 
Western New York and Pennsylvania, the Erie, and the 
Pennsylvania Eailways, at an altitude of 1434 feet It is 
within tlie limits of tlie great oil-holds of Western Penn- 
sylvania and Southern New York, and it is to petroleum 
that it owes its existence and whatever measure of pros- 
perity it enjoys. It was a place of much importance during 
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the oil excitement between 1860 and 1870, and in the 
latter year had a population of 6809. As the excitement 
abated, however, its population diminished, so that in 1880 
it numbered but 5277, in 1890 it was 5677, and in 1900, 
5369. 

OOi*”Sica., an island in the Mediterranean, forming a 
department of France; area, 3368 square miles, occupied 
by high mountains, and distributed among 62 cantons 
and 364 communes. The population in 1896 numbered 
290,168, as compared with 278,501 in 1886. Births 
in 1899, 6947, of which 504 illegitimate; deaths, 5582; 
marriages, 1625. In 1896 the schools numbered 1170, 
with 46,000 pupils, and 15 per cent, of the population 
was illiterate. The total area under cultivation in 1896 
amounted to 1,593,886 acres, of which 919,265 acres 
were arable land. In 1899 the wheat crop returned a 
value of only .£57,800, while the produce of rye and oats 
together hardly exceeded £21,000 ; but the vine, which 
is making progress in the island, yielded a value of 
£278,000. In 1899 the crop of chestnuts was of the value 
of £154,000; oranges, £2820; citrons, £1640; cedrates, 
£22,000. The production of silkworm cocoons amounted 
in 1899 to 5813 cwt. The live-stock in 1899 included 
10,730 horses, 9130 mules, 8730 asses, 157,990 cattle, 
408,650 sheep, 74,300 pigs, and 215,920 goats. Corsica 
has no coal-pits, but some copper and lead mines, yielding 
1100 metric tons in 1898, and some salt-pans, producing, 
in 1898, 520 metric tons of salt. The industries are in 
a backward state. The railway, of recent construction, 
goes from Bastia to Ajaccio, sending off a branch Hne to 
Calvi. The line had in 1899 a length of 182 miles. 

Ooi“Sica.riclj capital of Navarro county, Texas, 
U.S.A., situated towards the north-eastern part of the 
state, at an altitude of 426 feet, on the Houston and 
Texas Central and the St Louis South-Western Eailways. 
It is in a region largely devoted to the cultivation of cotton, 
for which staiile it serves as a compressing- and shipping- 
point. Population (1880), 3373; (1890), 6285; (1900), 
9313, 

Corti, Lodovico, Count (1823-1888), Italian 
diplomatist, born at Cainbarano 28tli October 1823. Early 
involved with Cairoli in anti- Austrian conspiracies, he was 
exiled to Turin, where he entered the Foreign Office. 
After serving as artillery officer through the campaign of 
1848, ho was in 1850 appointed Secretary of Legation to 
London, whence, with the rank of Minister, he passed to 
Stockholm, Madrid, The Hague, Washington, and, in 1875, 
as Ambassador to Constantinople. Called by Cairoli to 
the direction of Foreign affairs in 1878, he took part both 
in the preliminary negotiations to the Congress of Berhn 
and in the Congress itself, but unwisely declined Lord 
Derby’s offer for an Anglo-Italian agreement in defence of 
common interests. At Berlin he sustained the cause of Creek 
iudopendcnco, but in all other respects remained isolated. 
While other Powers secured extensions of territory, he 
declined the German suggestion for an Italian occupation 
of Tunis, and excited the wrath of his countryrnen by 
returning to Italy with “clean hands.” For a time he 
withdrew from public life, but in 1881 was again sent to 
Constantinople by Cairoli, where he presided over the 
futile Conference of Ambassadors upon the Egyptian 
question. In 1886 he was transferred to the London 
Embassy, but was recalled by Crispi in the following year 
through a misunderstanding. He died at Borne on 9th April 
1888. 

Cortlandi a village of New York, U.S.A., and 
capital of Cortland county, situated in the^ central part of 
the state, on Tioughnioga river, at the junction of its 
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east aEd-\^*est brandies, at an altitude of 1122 feet. It 
lias three railways, the Delaware, Lackaw^anna, and 
AYestern, the Erie and Central New York, and the Lehigh 
A^aUey. Population (1880), 4050; (1890), 8590; (1900), 
9014. 

CortOiia.i a town and episcopal see of Tuscany, 
Italy (province Arezzo), 30 miles north-west from Perugia 
by rail. The church of St Domenic, built about 1250, 
should be mentioned because of its fine paintings^ by 
Luca Signorelli, Era Angelico, and others. Here is a 
technical school. Silk is manufactured. Population 
(1901), 29,343. 

Coruriiiaj a maritime province in the extreme north- 
west of Spain. The coast, which is very dangerous to 
navigation, is a succession of bays and estuaries, which are 
very picturesque, and often in close proximity to more 
rugged parts that are in reality the last spurs of the Can- 
tabric chain. The province is very well watered by a great 
many small rivers and streams. HiUs and mountain-sides 
are covered vdth forests and pastures. The climate is 
mild, with comparatively no extremes of cold or heat. 
The rains are quite as abundant as in the rest of Galicia, 
and even more so than in Asturias and the Basque 
inovinces. It has an area of 3078 square miles, divided 
into 14 administrative districts and 97 parishes. The 
population w^as 596,436 in 1877, and 631,419 in 1897. 

In very few provinces of the kingdom is the birth-rate 
so high, nor the proportion of illegitimates so great ; the 
slow progress of the population, the death-rate being 
moderate, is attributed to the fact that emigration carries 
off on an average 3250 per annum. Education is in a 
backward condition, as in 1897, out of 129,976 children 
of both sexes, ranging from 4 to 14 years of age, only 
46,603 were enrolled on the school registers, and only 
29,487 ever attended the classes. 

The railway lines actually open are only 45 miles. 
Other lines are being constructed. There were 63 unpro- 
ductive mines in 1897, and 5 mines that were being 
worked. The latter were — 1 arsenic pyrites, 2 iron, and 2 
that showed traces of gold. The live-stock m 1897 
included 25,565 horses, 3863 mules, 3250 asses, 104,147 
sheep, 10,364 goats, 92,006 pigs, and 169,480 cattle. 
The rearing of cattle, formerly one of the most important 
industries of the province, has declined with the decrease 
of exportation, in particular to England ; even to France 
and the interior of Spain it is not what it used to be. 
The yield of the principal crops in 1898 was — ^wheat, 
2,087,395 bushels; rye, 1,091,086; beans, 54,596; chick 
peas, 1,177,650; maize, 2,190,444, the latter showing a 
falling off of over 2,500,000 bushels. Only about 1890 
acres are covered with vines, that procluce strongly 
alcoholic wine (491,392 gallons in 1898). The wheat 
crop covers 270,000 acres; rye, 170,000; maize, 70,000. 
As in the rest of Spain, the cultivation of beetroot has 
been started in the province for the sugar factories and to 
feed cattle. (^. e. h.) 

CorUfliiaj a seaport and the capital of the above 
province. The population was 37,240 in 1887, and 
38,927 in 1897. The trade and commerce of Corunna 
depended so much on the Spanish colonies, especially 
Cuba and Porto Pico, that the loss of these seriously 
affected the exports and imports. The total value of the 
articles exported in 1898 amounted to £86,316 as 
against £185,061 in 1897, while the imports decreased 
to £205,602 from £352,323. The chief exports were 
fiour, potatoes, beans, bacon and hams, tinned provisions, 
chocolate, wine, eggs; the imports were chiefly coals from 
England, and drugs, ' hides, metals, machinery, timber, 
cotton, maize, sugar, coffee, petroleum. The return of 


A — 0 OSSA 

shipping during 1898 showed a total of 1157 vessels, and 
983,121 aggregate tonnage. The harbour has been con- 
siderably improved. The new quay wall has been coni- 
jjleted, and dredgers have been used successfully 1(3 deepen 
the anchorage. The depth of water is now 19 feet 
6 inches at the quay walls at low tide, and pow'eri’ul 
cranes have been erected on the wall to unload AU'ssels. 
A lighthouse has been established at Ca])e Tcjrinana. 
Corunna is the head of the railway lino direct between 
Galicia and Madrid, and will soon be the terininiis of lines 
in different directions in North-AYest Spain and ]*ortugal. 

CorV'Cy, an abbey of Germany. See Hoxtkr. 

OOSj or Kos (Italian, Stancldo ■, Turkish, 
from rdv kQ>)^ an island separated from Cape ivrio, near 
the south-west corner of Asia Minor, by a narrow strait. 
Under the name of Lungo it became part of the luaritiinc 
state founded by the knights of PJiodes. In 1523>, after 
the fall of Khodes, it was annexed to the Osiuauli Eiu])ire. 
The estimated population is 10,000: Aloslcnis, 500; 
Greeks, 9500. 

CosenZj Enrico (1812-1898), Italian soldier, 
was born at Gacta, 12th January 1812. As cajdain of 
artillery in the Neapolitan army ho took i>art in the ex- 
pedition sent by Ferdinand 11. against ilio Austria, ns in 
1848; but after the Coup <XEtat at Naples lu^ followed 
General Pope in disobeying Ferdiiuuubs ordia- for the 
withdrawal of the troojis, and proceeded to A'euice to aid 
in defending that city. As conimanda,nt of thii fort of 
Marghera, Cosenz displayed distinguished valour, and after 
the fall of the fort assumed the defence of thc^ Piay.zale, 
where he was twice wounded. Ui)on the fall of Ada lie, c*, lus 
fled to Piedmont, where he remained until, in 1859, lie 
assumed the command of a Garibaldiaai regiment. Jn 
1860 he conducted the third Garibahlian ('xpialitiou to 
Sicily, defeated two Neapolitan brigades at Jhile, (aVugust 
23), and marched victoriously upon Najiles, wluan lie, was 
appointed Minister of AYar, and took ])art in organizing tlie 
pUhiscite. Daring the wur of 1866 his clivision saw l)Ut 
little active service. After the war Le repi'.atedly disbned 
the portfolio of YYar. In 1881, UoAVever, lie btica.nu^ chiirf 
of the general staff* and held that position until a short 
time before his death at Eomo on 7tli August 1898. 

Cosenza.3 a town and episcopal see of Calabria, Italy, 
capital of the province Cosenza, 43 miles by rail smith- 
south-west from Sibari, a junction on the railway along the 
east coast. It consists of the old town, with stco}), narrow 
streets, and a better built new towm, and is surrounded 
by villas of the provincial landowners. The town suffered 
severely from earthquakes in 1638, 1783, 1854, and 1870 
Population (1881), 16,686; (1901), 21,420. 

Coshoctotlj capital of Coshocton county, Ohio, 
U.S.A., on the Muskingum river, at the mouth of Tus- 
carawas river, and on the Ohio Canal Three railways 
intersect at this place. Population (1890), 3672 ; (1900), 
6473. 

Cosoe^ chief town of arrondissemont, (leparlment of 
Ni^vre, France, 33 miles north-north- west of Nevers, on 
railway from, Paris to Lyon. Its potteries are now im- 
portant, and there is wool-sxflnning, and the ))r(‘pavalir,u of 
phosphate is carried on in the vicinity; with commerce 
in wine, hemp, wood, iron, wool, and leather. Population 
(1881), 5241 ; (1891), 5737 ; (1901), 8580. 

Oossa, Pietro (1830-1880), Italian dramatist, 
was born at Pome in 1830, and claimed descent- from 
the family of Pope John XXIII., deposed by the council 
of Constance. He manifested an iiidcj)endent spirit 
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from liis youth, and was expelled from a Jesuit school 
on the double charge of indocility and patriotism. 
After fighting for the Boman republic in 1849, he 
emigrated to South America, but failing to establish 
himself, returned to Italy, and lived precariously as a 
literary man until 1870, when his reputation was estab- 
lished by the unexpected success of his first acted 
tragedy, Rero. From this time to his death in 1880 Cossa 
continued to produce a play a year, usually upon some 
classical subject. Cleopatra^ Messalina^ Julian^ enjoyed 
great popularity, and his dramas on subjects derived from 
Italian history, Eienzi and The Borgias, were also suc- 
cessful. Plautus^ a comedy, was preferred by the author 
himself, and is more original. Cossa had neither the 
divination which would have enabled him to reconstruct 
the ancient world, nor the imagination which would have 
enabled him to idealize it. But he was an energetic writer, 
never tame or languid, and at the same time able to 
command the attention of an audience without recourse to 
melodramatic artifice ; while his sonorous verse, if scarcely 
able to support the ordeal of the closet, is sufficiently near 
to poetry for the purposes of the stage. (r. g.) 

COSSaciCS (Prussian, Kazak) iDlural, Kazaki), the 
name given to considerable portions of the population of 
the Eussian Empire, endowed with certain special privileges, 
and bound in return to give military service, all at a 
certain age, under special conditions. They constitute ten 
separate Voiskos, settled along the frontiers : Don, Kuban, 
Terek, Astrakhan, Ural, Orenburg, Siberian, Semi- 
ryechensk, Amur, and Usuri. The primary unit of this 
organization is the stanitsa^ or village, which holds its 
land as a commune, and may allow persons who are not 
Cossacks (excepting Jews) to settle on this land for pay- 
ment of a certain rent. I?ho assembly of all householders 
in villages of less than 30 households, and of 30 elected 
men in villages having from 30 to 300 households (one 
from each 10 households in the more populous ones), con- 
stitutes the village assembly, similar to the m?r, but having 
wider attributes, which assesses the taxes, divides the land, 
takes measures for the opening and support of schools, 
village grain-stores, communal cultivation, and so on, and 
elects its atama7i (elder) and its judges, who settle all 
disputes up to £10 (or above that sum with the consent 
of both sides). Military service is obligatory for all men, 
for 20 years, beginning with the age of 18. The first 
3 years are passed in the preliminary division, the next 
12 in active service, and the last 5 years in the reserve. 
Every Cossack is bound to procure his own uniform, 
equipment, and horse (if mounted) — the Government 
supplying only the arms. Those on active service are 
divided into three equal parts according to age, and the 
first third only is in real service, while the two others stay 
at home, but are bound to march out as soon as an order 
is given. The ollicers are supplied in the usual way by 
the military schools, in which all Cossack Yoiskos have 
their own vacancies, or are non-commissioned Cossack 
officers, with officers’ grades. In return for this service 
the Cossacks have received from the State considerable 
grants of land, for each Voisho separately. 

The total Cossack population in 1893 was 2,648,049 
(1,331,470 women), and they owned nearly 146,500,000 
acres of land, of which 105,000,000 acres were arable and 
9,400,000 under forests. This land was recently divided 
between the stanitsas, at the rate of 81 acres per each soul, 
with^ special grants to officers (personal to some of them, 
in lieu of pensions), and leaving about one-third of the 
land as a reserve for the future. The income which 
the Cossack Yoiskos receive from the lands which they 
rent to different persons, also from various sources (trade 
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patents, rents of shops, fisheries, permits of gold-digging, 
&c.), as also from the subsidies they receive from the 
Government (about 712,500 1. in 1893), is used to cover all 
the expenses of State and local administration. They have 
besides a special reserve capital of about 2,600,000 1. The 
expenditure of the village administration is covered by 
village taxes. The general administration is kept separ- 
ately for each Yoisko, and differs with the different Yoiskos. 
The central administration, at the Ministry of War, is 
composed of representatives of each Yoisko, -who discuss 
the proposals of all new laws affecting the Cossacks. In 
time of war the ten Cossack Yoiskos are bound to supply 
890 mounted sotnias or squadrons (of 125 men each), 108 
infantry sotnias or companies (same number), and 236 guns, 
representing 4267 officers and 177,100 men, with 170,695 
horses. In time of peace they keep 314 squadrons, 54 
infantry sotnias, and 20 batteries containing 108 guns 
(2574 officers, 60,532 men, 50,054 horses). Altogether, 
the Cossacks have 328,705 men ready to take arms in case 
of need. As a rule, popular education amongst the 
Cossacks stands at a higher level than in the remainder of 
Russia, They have more schools and a greater proportion 
of their children go to school. In addition to agriculture, 
which (with the excejition of the Usuri Cossacks) is 
sufficient to sujiply their needs and usually to leave a 
certain surplus, they carry on extensive cattle and horse 
breeding, vine culture in Caucasia, fishing on the Don, the 
Ural, and the Casjjian, hunting, bee-culture, &c. The 
extraction of coal, gold, and other minerals which are 
found on their territories is mostly rented to strangers, 
who also own most factories. 


The numerical forces and the territories of each Yoisko, as also 
their war-footing, in 189-1 (only slightly increased since) were as 
follows : — 


Voisko. 

1 

Territory — 
Acres. 

Cossack 

Populu- 

tion. 

"Wnr-Footing. 

Amur, 1858 

c 2,750,000 

19,700 

0 siiiiadroiiK, 3 com- 
panies lul'antry (33 
oir., 1520 moil, 1070 
horses). 

Astrakhan. 

2,080,000 

20,027 

13 srpiadrons (4S off., 
2U)7 moil, 2322 
hoi sos). 

Don .... 

20,095,000 

000,809 

35f S(]., 23 batt., 16 
dc'tacliments (1027 
off., 04,0()9 men, 
05,793 horses, 140 
guns). 

Kuban 

18,000,000 

702,432 

130 sq., 14 batt,, 7 inf. 
detacliui., i comity, 
militia (47,017 luon, 
37,895 horses, 30 
guns). 

Orenburg, 1755 

23,000,000 

350,014 

110 sq., 7 batt., 3 inf. 
dot. (429 off., 20,039 
men, 22,717 horses, 

40 guns). 

Semiryeebensk, 1SG7 

c. 1,500,000 

25,309 

12 sq. (45 off., 1905 
iiuiu, 2100 horses). 

Siberian, xvii. c. 
(narrow strip from 
Oronbnmto Iity.-b 
ai.d Jiulwla.'inua ; 
also in Kirghiz 
Steppe) 

c, 15,000,000 

113,540 

54 sq. (I.S9 off., 8901 
iiien, 9477 horses). 

Torek 

5,400,000 

1(32,150 

1 

TO sq., 2 mf. del, 2 
batt. (342 off., 12,372 
moil, 13,543 horses, 

12 guns). 

Transbaikalia, 1822, 
1851 

c. 8,150,000 

181,474 

IS cri., 30 C'->mr»r.,3hatt. 
of'.. ''319 men, 
40.’'0 12 gmi-'). 

Ural .... 

c. 17,500,000 

110,980 

38 -I' ., 2 mf. del. (198 
off.", 8724 men, 9229 
horses). 

Usui'i, 1858 

Undetermined 

7,040 

5 sq. (12 off., 6SS men, 
024 horses). 

Total, . 

Over 120,000,000 

2,600,818 

816 sq., 70 inf. coy. and- 
inf. det., 49 batt. 
(3157 off, 177,885 
men, 236 guns). 
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A military organization similar to that of the Cossacks has 
lately heen introduced into certain districts, yrhich supply a 
number of mounted infantry sot/iias. Their peace-footing is as 
follows : — Daghestan, 6 regular squadrons and 3 of militia ; Auban 
Circassians, 1 sotnia, ; Terek, 8 sotnias ; Kars, 3 sotmas^ ; Batum, 

2 infantry and 1 mounted sotnia ; Turkomanes, 3 sotnias ; total, 
25 squadrons and 2 companies. 

Costa^ Sir Michael (properly Michele) 

(1810-1884:), musical conductor and composer, son of 
Gav. Pasquale Costa, a Spaniard, was born at Naples, 
on 4th February 1810. He early became a free scholar 
of the Eoyal Music School at Naples, and at sixteen 
he wrote his first opera, II Delitto punito, at^ seven- 
teen U Sospjetto fuTiesto, a mass, and an oratorio. In 
1828-29 he further composed iZ Careers dlldegonda and 
Malvina for the Teatro Nnovo and San Carlo, and in 
this latter year he visited Birmingham to conduct 
Zingarelli’s “Cantata Sacra,” a setting of some verses from 
the book of Isaiah. Instead, however, of conducting, he 
sang the tenor part. From that time he settled in England, 
and became naturalized, receiving the honour of knight- 
hood in 1869. He conducted the opera at Her Majesty’s 
from 1832 till 1846, tvhen he seceded to the Italian Opera 
at Govent Garden ; he was conductor of the Philharmonic 
Society from 1846 to 1854, of the Sacred Harmonic Society 
from 1848, and of the Birmingham Festival from 1849. 
In 1855 Costa wrote Mi, and in 1864 Maaman, both for 
Birmingham. Meanwhile he had conducted the Bradford 
(1853) and Handel Festivals (1857-1880), and the Leeds 
Festivals from 1874 to 1880. On 28th April 1884, he 
died at Brighton. Costa’s compositions have passed into 
oblivion, with the exception of the least admirable of 
them — his arrangement of the National Anthem. He was 
a man of restricted musical and human S3nnpathies 
(witness his animosity against Sterndale Bennett) ; but he 
was a great conductor within well-defined limits. 

(r. h. l.) 

Costa. Rica, a country of Central America, lying 
between 8“ and 11“ 16' N. lat. and 80° 35' and 85“ 40' 
W. long. The boundary dispute with Nicaragua, alluded 
to in the 9 th edition article, was referred to the arbi- 
tration of the President of the United States, who, by 
his award in 1888, gave the whole of Lake Nicaragua 
and the upper waters of the Sau Juan river to Nicaragua, 
and the lower San Juan, down to the Atlantic and 
the Bay of Salinas, on the Pacific, to Costa Eica. Dis- 
putes respecting the demarcation of this boundary have 
been settled under treaty of 1896, and the delimitation is 
now nearly complete. The line of frontier towards Colom- 
bia was referred for arbitration to the President of the 
French Eepuhlic, who gave his award on 15th September 
1900. The boundary begins at Cape Mona on the 
Atlantic, and, generally following lines of watershed, 
touches the Pacific at Burica Point (see Colombia). 

The climate of Costa Eica is tempered by the proximity 
of the country to two great oceans, the average tem- 
perature at Jan Jos4 being about 68“ F. The hottest 
months are usually May and June, and the coldest 
usually January, but, according to observations extending 
over the year 1896 at Jan Jos^ the maximum of 90“ F. , 
was reached in March, and the minimum of 50“ F. in Feb- 
ruary. The rainfall at San Jos4 from May to November 
averages about 12 inches a month, and during the year 
from 70 to 80 inches. Port Limon is said to have an 
annual rainfall of 89 inches, and Colon 120 inches. 

Area and Population . — According to the most recent official 
estimate, Costa Rica has an area of 23,000 square miles ; but, ao- 
cording to planimetrio calculations at Gotha, the area is 20,900 
square miles. The population in 1892, according to the census, 
numbered 243,205, of whom 122,480 were male and 120,725 female! 
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Allowance being made for probable omissions, the total number ot 
inhabitants was 262,700, or about 11 to the square mile. The 
population in 1899 was estimated at 310,000. The census popu- 
lation in 1892 was distributed over the five provinces and two 
comarcas (or territories) as follows : — San Jos6, 76,718 ; Alajuola, 
57,203 ; Cartago, 37,973 ; Heredia, 31,611; Guaiiacastc, 20,049; 
Pimtarenas (comarca), 12,167 ; Limon (comarca), 7484. The pre- 
dominant element in the population consists ot whites, many ol 
them of pure blood, descended from Galician Spaniards. Ilicy live 
mostly in the capital and other towns in the highlands, and in the 
commercial ports. The coast regions are occupied by negroes and a 
mixed population, while in the interior there are uncivilized Indians, 
estimated at about 3500, living by themselves. Tlie ibreigii popu- 
lation at the date of the census numbered 6289, of wliom 831 Avere 
Spanish, 622 Italian, 342 German, 246 British, and 204 horn the 
United States. There were also 634 British subjects (coloured) 
from the West Indies. The total births recorded in 1897 numbered 
13,012 ; deaths, 9925 ; marriages, 1763. The principal towns are 
San Jose, the capital of the Republic, with about 25,000 inhabit- 
ants, and the provincial capitals of like names with the provinces. 
Limon, the principal port, has about 4000 inhabitants. 

Constitution . — According to the Constitution, which received its 
most recent modification in 1882, the legislative power resides in a 
Congress of one house, consisting of deputies (1 lor every 8000 of 
population), chosen for four years, half the number retiring every 
two years. They arc chosen in electoral assemblies returned by tbo 
votes of all citizens who are able to sui)pOTi themscilve.s. The 
President is similarly elected, and holds olliee lor lour y(‘ars. For 
the administration of justice there are a kSupreinc Court and sub- 
ordinate tribunals. 

Meligion and Education.— In 1892 the rrotestants numbered 
2245. The Jesuits were ex))clled in 1884. If ementary education 
is compulsory, and is provided at the cost of th(^ (jovt3nunent. In 
1898 there were 383 primary schools with 917 teachers and 23,134 
enrolled pupils. Higher education is given in a llcno with 2U6 
students, a college for ladies with 223 Htud(tnt.s, and three otlnu' 
institutions. There arc also schools of mt'dieuu* and of law. 
The Government encourages higher education liy maintaining len 
Costa Rican youths at European univer.sitieM, and steps arc being 
taken towards the formation of a N.'itional University. Th(3 ex- 
penditure of Government on public instruction in the yc’ar 18t)9- 
1900 amounted to 679,843 pesos (£54,387). 

Defence.— EW citizens from 18 to 50 years of ng(3 are lia))b3 1,0 
military service. Those under 40 are conipristul in ili(3 “active 
service,” the remainder in the “reserve.” The national guard 
consists of all citizens outside of ihese age limits, but capaldc! cd’ 
hearing arms. On war footing, the military force would exceed 
34,000 men. The Republic has n gunboat and a torpi'.do lioat* 

Finance . — Of the revenue of Costa Rica about 47 p(U' cetit. is 
derived from customs, 25 per cent, from s])n’it monopoly, 8 per 
cent, from the tobacco tax, and smaller iirojxo'tious from stanqis, 
the post office, railways, and other kSOUI'Cch. The most important 
spending departments are those of Internal Development, Insirue.- 
tion, and Government. Outside of these, large amounts arc devole.d 
to the national debt. The revenue and expenditure Jbr six yitars 
ending March 31 (at 12-J pesos =£1) were : — 


Years. 

Revenue. 

Expenditure. 

Years. 

Eevomie. 

Expenditure. 

1895 

1896 

1897 

£489,910 

502,320 

594,850 

£489,720 

495,030 

535,790 

1898 

1899 

1900 

£673,930 

673,060 

658,010 

£665,080 

644,850 

595,600 


The external debt, according to arrangements made in 1 885 awl 
1897, consists of aEew Consolidated Debt of £2,000,000, at 2^ and 
3 per cent. ; but there are now, in addition, arrears of intcre^st 
amounting to £85,000. The service of this debt costs about 
£58,200 annually. The internal debt amounts to about 1,110,800 
pesos, or about £89,340, and costa 252,127 pesos, oi* £20,170 
annually. 

Production and Industry . — The principal industries are agricul- 
tural. To a large extent the soil is owned and occupied by small 
landowners, industrious and peaceable, who form the backbone of 
the population. In the interior coffee-growing is piospej‘ous, the 
produce being of excellent quality and eommawliiig a iugh price in 
the market.’ The annual yield has increased from 20,2 16,000 tb in 
1883 to 25,172,4001b in 1893, 30,040,900 Ib in 1897, 42,869,500 tb 
in 1898, 33,806,680 tb in 1899. Next to coffee the moat im- 
portant culture is that of bananas, which are grown on tho 
Atlantic coast region, the crop in 1898 amounting to 2,962,770 
bunches, and in 1899 to 3,694,700. Sugar, tobacco (fonnotly a 
Government monopoly), rice, beans, potatoes, and other crops are 
grown for local consumption, and there are some cocoa plantations. 
In the forests the natural timber and dye-woods are cut, and rubber 



is collected for exportation. The working of the gold and silver 
mines has been largely discontinued. The minor industries within 
the Republic comprise a foundry and national workshop, at San 
Jose, where machinery, farming implements, tools, &c., are manu- 
factured, and a silk and cotton factory, and a few other establish- 
ments. The live-stock in 1892 consisted of 345,665 cattle, 77,043 
horses, 2765 sheep, and 62,328 swine. 

Commerce . — The imports into Costa Rica are mainly textiles, 
provisions, iron goods, and live animals \ while coffee, bananas, 
wood hides, and (recently) rubber are exported. The following 
have been the values of the imports and exports (the gold peso 
being taken at 4s.): — 


Years. 

Imports. 

E.xports. 

1896 . 

£950,000 

£1,120,000 

1897 . 

1,092,000 

1,095,000 

1898 . 

906,000 

1,132,000 

1899 . 

827,000 

986,000 


In 1899 the coffee exports amounted to the value of £593,000 ; 
bananas, £236,000; timber and dye-woods, £68,000 ; hides, 
£21,000 ; rubber, £21,000. Of the imports in the same year, 
54 per cent, in value were from the United States, 20 per cent, 
from Great Britain, 15 per cent, from Germany ; of the exports 
of coffee, 55 per cent, went to Great Britain, 26 per cent, to the 
United States, and 15 per cent, to Germany. ‘All the banana 
exports were to the United States. 

Shipping and Coynmunications.^^he. trade of the Republic passes 
through the ports of Limon on the Atlantic, and Puntarenas on 
the Pacific. Limon is visited monthly by 26 steamers providing 
communication with Europe, the United States, and the West 
Indies, while from 8 to 10 steamers plying on the Pacifiic coast call 
monthly at Puntarenas. In 1898, 449 vessels entered the two 
ports. In some districts within the Republic there are fairly good 
cart roads maintained by the Government, which in the year 
1896-97 spent more than £15,500 on roads and bridges. T]he 
railway from Limon to San Jos4 and Alajuela, belonging partly to 
the Government but mainly to an English company, has, with its 
branches, a length of 138 miles, and carried in 1898, 601,198 pas- 
sengers and 160,000 tons of goods. The Pacific railway from San 
Josd to Tivives, -which is being constructed for the Government, is 
completed to the length of 12 miles and partially constructed for 
40 miles, 19 miles being not yet begun. Within the Republic 
there are 83 post offices, through which, in 1898, 4,226,000 pieces 
of mail passed. The telegraph line in 1897 had a length of 917 
miles, and was served by 43 telegraph offices. About 203 miles of 
telephone wire connect San Jos6 with other localities. The nearest 
telegraph cable station is at San Juan del Sur, on the Pacific in 
ISTicaragiia. 

Money and Credit . — Within the Republic there are 2 important 
banks, the Anglo-Costa Rican Bank and the Bank of Costa Rica, 
with capital of 1,200,000 and 2,000,000 pesos respectively. On 
April 25, 1900, a new law was enacted for the regulation of the 
constitution, capital, note emission, and metallic reserves of banks. 
On October 24, 1896, an Act was passed for the adoption of a gold 
coinage, and the execution of this Act was decreed on April 17, 
1900. The monetary unit is the gold colon weigliing '778 grammes, 
■900 fine, and thus worth about 23d. Tt will be legally equivalent 
to the silver peso, which will continue in circulation. The metallic 
currency, as stated in the President’s message, consists of 5,000,000 
gold colons and 1,000,000 in silver money, while the circulating 
notes of the Bank of Costa Rica, exchangeable for gold, amount to 
3,000,000 colons. The gold coins of the United States, Great 
Britain, France, and Germany are legally current. 

The metric system of weights and measures was introduced by 
law in 1884, but the old Spanish system is still in use. 

Authorities. — Baron, Leoroldo Zarragoitia. Oompendio 
de la MistoHa de Conta Mica. San Jose, 1894. Compendio geo- 
grafico y estadistico de la Eepuhlica de Costa Mica. San Jos6, 1894. 
— Biolley, Paul, Costa Mica und seine Ziikvmfl. Berlin, 1890. 
Costa Mica et Son Avenir. Paris, 1889. — Caceres, J. M. Ceo- 
grafiade Centro- America. Paris, 1882. — Calvo, J. B. Mepnblica 
de Costa Mica. San Jo34, 1887. The Mepublic of Costa M,ica. 
Chicago, 1890. — Malttqueb, D. JosiS. Mepuhlica de Costa Mica. 
(Kotas bibliograficas.) Madrid, 1890.— Montero Barbantes, 
Francisco. Elementos de Mistoria de Costa Mica. San Jos^, 
1892. Ceografia de Costa Mica. San Jos6, 1890. — Kibdeb- 
LEiN, Gustavo. The MepuUic of Costa Mica. Philadelphia, 
1898. — Obbegon, L. M. JSfociones de Ceografia M atria. San 
Jos6, 1897. — Peralta, Manhel M. de. Costa-Mica^ Nicaragua 
y Manama. Madrid, 1883. — Pittibr, H. Apuntaciones sohre 
el clima y jeografia de la Mepuhlica * de Costa Mica. San 
Jos4, 1890. — Yillaebanca, Richard. Costa Mica. New York, 


1895. — ScHRCEDER, J. Costa Mica State Immigration. San Jose, 
1894. — Anuario estadistico de la Ilepubhca de Costa Mica. San 
Jose. EstadjLstica del Comevcio exterior de la Mepuhlica de Costa 
Mica. San Jose. — Handbook of Costa Mica. Bureau of the Ameri- 
can Republics. Washington, 1891. — United States Consular 
Meports. Washington. — Brutish Diplomatic and Consular M,eports. 
London. ^ q E. a.) 

Oote“'Ci'^Org a department in the east of Trance, 
traversed by the hills of Cote-d’Or, and divided between, 
the basins of the Seine and of the Saune. 

Area, 3392 square miles. The population, 381,574 in 1836, 
numbered only 361,626 in 1901. Births in 1899, 6362, of which 
524 were illegitimate ; deaths, 7279 ; marriages, 2389. Dijon, the 
capital, had in 1896 67,000 inhabitants. In 1896 the schools 
numbered 1170, with 52,000 pupils, and 1 percent, of the population 
was illiterate. Agriculture forms the principal wealth of Cote d’Or. 
The area under cultivation in 1896 comprised 2,001,625 acres, 
1,057,628 acres of which were plough-land and 59,306 acres vine- 
yards. The wheat produce in 1898 amounted to the value of 
£1,847,000; rye, £86,520 ; barley, £197,920 ; oats, £700,300. 
Potatoes returned a value of £446,795, and mangold - wurzel 
£173,500. The grass lands of all kinds, including tlie lands grow- 
ing trefoil, liiceni, and sainfoin, yielded the value of £809,000, 
while the produce of beetroot amounted to the value of £38,500. 
The vineyards returned a value in 1898 of £1,385,200. The live- 
stock in 1899 included 47,200 horses, 157,420 cattle, 288,480 sheep, 
and 63,810 pigs. The department mines a small quantity of coal, 
and much limestone and marble. The metallurgy registered in' 
1898 4800 metric tons of iron and 11,300 tons of steel, which, with 
the other industries, amounted to the value of £137,000. The 
distillation of alcohol in 1898 amounted to 352,000 gallons. 

C6tC-Clil“N©irdj a department in the west of 
France, bordering on the English Channel. 

Area, 2787 square miles, with 48 cantons and 390 communes. 
The population decreased from 628,256 in 1886 to 609,349 m 1901. 
Births in 1899, 16,780, of which 642 were illegitimate; deaths, 
13,571 ; marriages, 4527. There were, in 1896, 982 schools, with 
95,000 pupils. The illiterate, who are strongly represented in this 
department, amounted to between 9 and 10 per cent. iSt Brieiic, 
the capital, had in 1896 a population of 21,000 ; the t-ub-pruibi i’.irc.s 
are Dinan, Guingamp, Lannion, and Loudeac. The total area 
under cultivation in 1896 comprised 1,386,311 acres, of which 
1,109,542 acres were plough-land. The vine has no place in the 
statistical returns. The wheat crop yielded in 1899 the value of 
£1,183,000 ; rye, £211,000; barky, £183,000 ; buckwheat, 
£315,400; oats, £713,800. The potato crop of 1899 was of the 
value of £613,000, and the natural pastures gave a return of 
£908,000. Cotes-du-Nord lU’oduced ll.i.x lo Lhe value, including 
both harl and seed, of £73,000, thus taking the first rank m 1899 
among the departments of France in the culture of flax. Cider- 
apples in 1899 produced 206,126 cwts. of the value of £50,000. 
The live-stock comprised 92,800 horses, 317,000 cattle, 76,300 
sheep, and 148,300 pigs. The dei)artmcnt is famed for its horses. 
The value of milk proclucts in 1899 was £2.040,000. The mining 
industry produced iu 1898 61 3 metric tons of iron, and the working 
in metals 8700, of the value of a little loss than £30,000. 

OotrOO ©5 a fortified town and seaport and bishop’s 
see of Calabria, Italy (province Catanzaro), on the oast 
coast, 14:8 miles north-east from Reggio by rail. There is- 
a small but good harbour, protected by two moles, with a 
coasting trade (360 vessels of 74,319 tons cleared in 1897) 
in wine, olive oil, fruits, and liquorice. Population (1881), 
7689 ; (1900), 9610. 

Cottbus, or Kottbus, a town of Prussia, on the Sjffee, 
72 miles south-south-east of Berlin by rail. It has four 
Protestant churches, a Catholic church, and a synagogue, a. 
gymnasium, a higher grade, a technical, and other special 
schools. Population (1890), 34,900; (1900), 39,327. 

Cotton Print! ng- — Recent progress in cotton 
printing has been mainly in the direction of expedition. 
This applies to printed cretonne, chintz, velvet, linen, or 
whatever the fabric which has in turn come into fashion. 
To a great extent machine printing has taken the place 
of hand work; the readier process of “steaming,” as it 
is called, has been adopted in place of first printing in 
mordants and then dyeing; and the, natural vegetable 
dyes have been superseded by artificial products of the 

S, III. 33 




0 0 T T 0 N — C OUNCIL BLUFFS 


258 

laboratory. From tbe point of view of commerce ^tbis 
is all to tlie good. From tbe artistic standpoint it^ is 
not so. It led, indeed, to a condition of things wbicb 
went far to justify tbe contention that ab this “im- 
provement’’ amounted in effect to tbe degradation of 
handicraft to tbe level of trade. AYben it wp boasted by 
tbe manufacturer that a machine printed with more pre- 
cision than a band block, tbe artist pointed out tbat tbe 
result was mecbanical; when it was claimed tbat the 
“steaming” process was cheap, it was answered that it 
was proportionately nasty 3 when it was urged that andine 
gave brighter colours than vegetable dyes, it was complained 
tbat they were crude. And there was truth in these 
retorts : the precision of machine printing is not altogether 
an artistic gain ; tbe rough and ready process of mixing 
dye and mordant into one printing paste, and allowing 
them, as it vrere, to fight it out between them in the stearn- 
box, does not result in tbe purest of prints ; and tbe possi- 
bility of getting out of coal-tar unmitigated shades of 
colour led to tbe shocking abuse of garish greens, purples, 
&c. Moreover, the method (at first adopted) of attaching 
the pigments to the cloth by means of albumen did not 
make them fast ■ and, in fading, they did not simply mellow 
or sadden like the fugitive tints of old tapestry, but grew 
sickly, and passed through various unwholesome shades of 
difference to decay. All this naturally aroused artistic 
animosity, and there was something like a crusade against 
artificial dyestuffs. William Morris, who was at the head 
of this movement, went further than mere protest against 
the new methods, and himself set to work at printing 
according to the old, and more or less obsolete, practice ; 
and his cottons found ready acceptance at the hands of 
artists and others better quahfied to admire the beauty 
and originahty of his design than to form any just 
opinion as to the relative value of the method of dyeing 
it pleased him to adopt. They took it too readily for 
granted that aU pleasant colour was produced from 
vegetable dyes, and that ah artificial dyes, therefore, were 
ugly. 

The truth is that the ancient art of dyeing with vege- 
table stains had in the course of ages been perfected. The 
more fugitive and otherwise untrustworthy substances 
had been found out’ the really serviceable had been tested, 
and a dyer knew what he had to depend upon, and for 
what he could depend upon it. On the other hand, when 
new dyestuffs came everyday to be produced in the 
laboratory, all use of them was experimental; and it is 
only after many failures that satisfactory results begin to 
be achieved. The failures in anihne dyeing were obvious. 
Arsenite of alumina proved a more efficient fixative than 
albumen, but was open to the objection of the poisonous 
nature of arsenic — an objection not applicable to tannic 
acid, which is now mixed with the colour, and when 
treated (after steaming) with tartrate of antimony forms 
a quite insoluble dye. With the introduction of alizarine 
and of what is known as the “direct” series of colours 
{which have such affinity with cotton as to require no 
mordant), printing in artificial dyestuffs entered upon a 
stage of success already marked enough to show that the 
falhng back upon old-world methods was a counsel of 
despair, not warranted by the actual condition of things. 
An artist’s sympathy with his material leads him, rightly, 
to work on the lines determined by it ; and the palette 
offered by vegetable dyes is in a sense sufficient for him ; 
but dye printing is not simply an art : it is an industry, 
supported by folks who neither know nor care about 
the limitations of vegetable tinctures; and, now that 
chemistry comes with its promise of so much wider scope 
in colour, it would show little enterprise on the part 
of the printer were he content to accept limitations no 


longer binding on him. As a matter of fact, the ideal of 
a range of colours, practically unlimited, all from one base, 
all to be printed at one operation, all to be developed and 
fixed by one process, seems on the way to no very^ distant 
realization. The last word of science is to the effect that 
alizarine colours are more permanent than vegetable dyes. 
At the very end of the 19th century these have ])rodiiced 
artificially an indigo practically indistinguishable', from the 
natural product. It does not, however, appear that modern 
methods can ever do quite what was done by the old. lly 
the leisurely process of block-printing, in vegetable dyc's, 
the printer gets a purity of delicate tint not as yiit 
approached by rapid roller-printing in artificial d}a\stnffs 
— and there are obvious reasons, mechanical and chemical, 
why this should be so. To get the old effects it is nec'ossary 
(and perhaps always will be) to adopt the old metliods. 
Bnt these effects are not the only ones that are beautiful. 
And, though they are pi'oper to the old way of print.ing, 
there are other eflects, beautiful also, quite as jiropcn- to 
the new. It is these which the astute jnlntor seeks, know- 
ing that so long as he aims at what has been done, and 
better done than his means allow, lie puts himself at a 
disadvantage. The artistic development of eott.on ])rinting 
on the scale of a great industry must depend upon a 
full appreciation of what new and scientilie. mi^thods (‘a,n 
and cannot do, and upon the production of dt'signs not 
only conceived in the spirit of art Imt schemed with the 
practical purpose of making nnicli of the capacitic's of 
the industry under the conditions, cominerchil and otlu'r, 
which it is bound to obey. Probably the most (‘onsidisuble 
development of dye-printing in recent years has becMi in 
the extended use of “ discharge ’’—dyeing rich grcHUicls, 
discharging the pattern, and juiuting it in cu)lours«™ a , 11 but 
impossible to the printer except in collahoratlon willi th(‘. 
designer. Considerable improvement iji tlui design of 
cotton prints has followed upon tlio revivcsl lutcn'c'st in 
applied art characteristic of the latter part of thc‘, 1 9th 
century; even up-to-date extravagance may ])a,ss for 
evidence of vitality; but the aim is more ofinn ims’e 
novelty than beauty. Moreema', too groat a readiness on 
the part of the printer to meet demands made in igiiora,n(‘i^ 
of the conditions governing good work has led of late 
years to a departure from the ways of ln(hni<ju(', which 
are indeed also the ways of art in so far as art is possiblci 
in cotton printing. ((u F. U.) 

Cotton, and Cotton-Seecl» Sec AuKlOULTUllK 
(United States). 

Couillet, a town of Belgium, in the ])rovinc:o of 
Hainaut, 24 miles south-south-east of Mons, with a station 
on the railway between Charleroi and Namur. It has 
forges and furnaces and important ironworks, ik)pulation 
(1880), 7142; (1897), 9339. 

Council Bluffs, capital of Pottaw^attamic cjotinty, 
Iowa, U.S.A., situated in 41“ 10' N. lat and 95 “ bV 
W. long., in the western part of the state, in thci bottenn 
land at the foot of the bluffs, on the east side eff Missouri 
river, at an altitude of nearly 1000 foot. It is tluj scicond 
largest and most important city of western Iowa, and a 
railway centre of the first im])ortau(;(^, being the cimu tn-ging- 
point of five great systems from the cast, 'iheso are tlio 
Chicago, Burlington, and Quincy, the Chicago, Milwaukee, 
and St Paul, the Chicago, Eock Island, and PacHie, tlio 
Illinois Central, and the Chicago and North-Western ; wliilo 
the Union Pacific comes from the west. The point of 
junction of these lines is at Transfer Station, just outside 
the city, on the bank of the Missouri. It is connected with 
Omaha, on the opposite bank of the river, by two iron 
bridges and by steam and electric cars. It is a railway, 
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Tatlier than a manufacturing, city. In 1890 its capital 
invested in manufactures was $1,292,283, and the value of 
its products was $2,527,388. Population (1880), 18,063; 
(1900), 25,802, including 240 negroes. 

Coupon^ a certificate entitling its owner to some 
payment, share, or other benefit ; more specifically, one of 
,a series of interest certificates or dividend warrants attached 
to a bond running for a number of years. The word 
coupon (a piece cut off) possesses an etymological meaning 
so comprehensive that, while on the Stock Exchange it is 
only used to denote such an interest certificate or a 
certificate of stock of a joint-stock company, it may be as 
.suitably, and elsewhere is perhaps more frequently, applied 
to tickets sold by tourist agencies and others. The 
coupons by means of which the interest on a bond or 
debenture is collected are generally printed at the side or 
foot of that document, to be cut off and presented for pay- 
ment at the bank or agency named on them as they 
become due. They pass by delivery, and are as a rule 
exempt from stamp duty. Coupons for the payment of 
dividends are also attached to the share warrants to bearer 
issued by some joint-stock companies. The coupons on 
the bonds of most of the principal foreign loans are payable 
in London in sterling as well as abroad. (s. B. h.) 

Courbet, Gustave (1819-1877), French painter, 
•was born at Ornans (Doubs) on the 10th June 1819. He 
went to Paris in 1839, and worked at the studio of Steuben 
and Hesse ; but his independent spirit did not allow him 
to remain there long, as he preferred to work out his own 
way by the study of Spanish, Flemish, and French painters. 
His first works, an ‘‘ Odalisque, suggested by Victor Hugo, 
and a “Lelia,” illustrating George Sand, were literary 
.subjects ; but these he soon abandoned for the study of 
real life. Among other 'works he painted his own 
portrait with his dog, and ‘‘ The Man with a Pipe,” both 
of which were rejected by the jury of the Salon ; but the 
younger school of critics, the neo-romantics and realists, 
loudly sang the praises of Courbet, who by 1849 began 
to be famous, producing such pictures as After Dinner at 
■Ornans” and “The Valley of the Loire.” The Salon of 
1850 found him triumphant with the “Burial at Ornans,” 
the “Stone-Breakers,” and the “Peasants of Flazey.” 
His style still gained in individuality, as in “Village 
Damsels” (1852), the “Wrestlers,” “ Bathers,” and “A 
Girl Spinning” (1852). Though Courbet’s realistic work 
is not devoid of importance, it is as a landscape and sea 
painter that he will bo most honoured by posterity. Some- 
times, it must be owned, his realism is rather coarse and 
brutal, but when he paints the forests of Franche-Comt6, the 

Stag-Fight,” “ The Wave,” or the “ Haunt of the Does,” he 
is inimitable. When Courbet had made a name as an artist 
he grew ambitious of other glory; he tried to promote 
■democratic and social science, and under the Empire he 
wrote essays and dissertations. His refusal of the Cross 
of the Legion of Honour, offered to him by Napoleon III., 
made him immensely popular, and in 1871 he was elected, 
under the Commune, to the Chamber. Thus it happened 
that he was responsible for the destruction of the Vendome 
column. A council of war, before which he was tried, 
condemned him to pay the cost of restoring the column, 
300,000 francs (i^l200). To escape the necessity of 
working to the end of his days at the orders of the State 
in order to pay this sum, Courbet went to Switzerland in 
1873, and died at La Tour du Peilz, 31st December 1877, 
of a disease of the liver aggravated by intemperance. An 
exhibition of his works was held in 1882 at the feole des 
Beaux-Arts. 

See Champflexjry. Les grandes figur&s d%ier et d’aujourd’hui. 
Paris, 1861. — Mantz. (x. Qm. des Beaux-Arts, Paris, 
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1878. — Zola. Mes Haines. Paris, 1879. — 0. Lemonnier. Les 
Feintres de la Vie. Pans, 1888. (u. 

Ceurbevoie^ a towm in the arrondisseinent of St 
Denis, department of Seine, France, 5 miles west-north-west 
of Paris, on railway to Versailles. It is a residential suburb 
of Paris, and has a fine avenue opening on the Neuilly 
Bridge, and forming with it a continuation of the Champs 
Elysees. It has manufactures of -waggons and awnings. 
Port trafific, 1899, amounted to 88,074 tons. Population 
(1881), 13,094; (1901), 25,330. 

OourceSleSg a town of Belgium, in the province of 
Hainaut, 21 miles east of Mons by rail. It has a coal- 
mining industry, and manufactures linen and articles 
of iron. Population (1880), 11,190; (1890), 12,654; 
(1897), 14,494. 

Coyrl^-Od, one of the Baltic provinces of Bussia, 
hounded by the Baltic on the W-, the Gulf of Pdga and 
the Western Diina (Livonia and Vitebsk) on the N.E., and 
Kovno on the S. The Mitau Plain divides it into two 
parts, of which the western is fertile and thickly inhabited, 
excepting in the north, where there is another patch of low- 
lands, while the eastern is much less so. It is undulating 
elsewhere, and covered with spurs of the plateau of 
Lithuania, a hilly and picturesque tract of land which 
separates the Duiia from the Aa, and is known as Ui^per 
Courland. Another range of lieights stretches along the 
Windau. Neither exceeds 600 feet in altitude. The 
province consists mainly of Devonian rocks, besides Jurassic 
as far as Windau, both thickly covered with glacial 
deposits. Large parts are occupied by marshes, often 
clothed with forests, and they are sandy tracts and 
downs on the seashore. The marshes are drained, and 
the sands covered with plantations of trees. Nearly one- 
third of the surface is still forest, watered by nearly a 
hundred rivers, of which only the Diina, the Aa below 
Mitau, and the Windau are navigable. They all flow 
north-westwards and enter the Baltic Sea. The sea- 
coast is poor ill harbours, and the only ports are 
Libau, Windau, and Polangen, there being none on the 
Courland coast of the Gulf of iliga. Population (1897), 
672,634 (345,756 women), of 'wJiom, according to llittich, 
8 per cent, only are Germans, the remainder being Letts 
(49 per cent.), Coures (30 per cent.), Jews (6 per cent.), 
Eussians (2 per cent.), Poles, Lithuanians, and Lives. 
Urban poj)ulation, 148,134. 

The land laws in the Baltic provinces being different from those 
of Russia, the land is mostly in private ownership, and 2,610,74:0 
acres belong to 535 landlords, mostly nobles, two-fit'ths of whom 
own estates of more than 2700 acres each; 2,356,800 acres are 
owned or held by the peasants ; and 1,354,560 acres belong to the 
Crown. In 1803 special laws were issued in order to enable the 
Letts to acquire the farms which they held, and special banks 
were founded. With their aid nearly 12,000 farms were bought 
by the peasants settled on landlords’ estates, but it is estimated 
that nearly 300,000 Letts remain landless, and are hired labourers 
{Icnechis) on the farms and estates, occupying a very low position 
in the social scale. Agriculture reaches a high degree of perfection 
on the landlords’ estates, and although the wet climate of Courland 
prevents droughts, artificial irrigation from artesian wells (about 
200) is resorted •to. 1,660,000 acres are arable land, of these 
918,000 being under corn crops, 851,000 under flax, 67,500 under 
potatoes; and 2,078,000 under meadows and pasturages. Cattle- 
breeding is on a small scale, but excellent breeds of horned 
cattle, sheep, and swine are kept; also 141,100 horses. The fac- 
tories numbered 315 in 1893, employing 6000 persons, and yield- 
ing returns of about £1,300,000, Libau and Mitau being the 
main industrial centres. There are also ironworks, ngricnltnral 
machinery, tanneries, glass and soap works. Tlax spinning is 
yet in tiro stage of a domestic industry. Navigation on tbe 
Diina and Aa is important for export, and still more the traffic 
on the railways which lead from Central Russia to Riga and 
Libau, the latter being one of the chief Russian ports. _ The 
Government is well provided with schools, nnd educatioii is 
obligatory. The chief towns of the ten districts are -.—Mitau 
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(DoUenskiy district), capital of tke Government (35,011 ink.) ; 
Uauske (6543) ; Friedrickstadt (6800) ; Goldingen (9733) ; Grobm 
(14S9) ; Hasenpotk (3338) ; Illuxt (2340) ^ Talsen (1485) ; 
Tuckum (7542) ; Windau (7132). (p. A. K.) 

Courtney^ Leonard Henry (1832 ), 

English politician and man of letters, eldest son of 
Mr T. S. Courtney, a banker at Penzance, was born 
at Penzance on 6th July 1832. At Cambridge he was 
Second Wrangler and First Smith’s Prizeman, and was 
elected a Fellow of his College, St John’s. He was called 
to the Bar at Lincoln’s Inn in 1858, was Professor of 
Political Economy at University College from 1872 to 
1875, and in December 1876, after a previous unsuccessful 
attempt, was elected to Parliament for Liskeard in the 
Liberal interest. He continued to represent the borough, 
and the district into which it was merged by the Eeform 
Act of 1885, until 1900, when his differences with the 
majority of his constituents on the South African question 
— on which he was one of the foremost of the so-called 
“Pro-Boer” party — compelled his retirement. Until 1885 
he was a devoted adherent of Mr Gladstone, particularly in 
finance and foreign affairs. In 1 880 he was Under Secretary 
of State for the Home Department, in 1881 for the Colonies, 
and in 1882 Secretary to the Treasury; but Mr Courtney 
has always been a stubborn fighter for principle, and upon 
finding that the Government’s Eeform Bill in 1884 con- 
tained no recognition of the scheme for proportional repre- 
sentation, to which he was deeply committed, he resigned 
office, Mr Courtney manifested the same fidelity to his 
convictions by refusing to support Mr Gladstone’s Home 
Eule Bill in 1885, and was one of those Liberal Unionists 
who chieffy contributed to its rejection, and whose reputa- 
tion for unbending integrity and intellectual eminence gave 
solidity to the section of Liberals who followed Lord 
Hartington, In 1886 Mr Courtney was elected Chairman 
of Committees in the House of Commons, and his efficiency 
in this arduous office seemed to many to mark hiTri out 
for the Speakership when a vacancy occurred in 1895. A 
Liberal Unionist, however, could only be elected by Con- 
servative votes, and he had made himself objectionable 
to a large section of the party by his independent attitude 
on various questions, on which his Liberalism outweighed 
his party loyalty. He would in any case have been incapaci- 
tated by an affection of the eyesight, which for a while 
threatened to withdraw him from public life altogether. 
After 1895 Mr Courtney’s divergences from the Unionist 
party on questions other than Irish politics became gradu- 
ally more marked. He became known in the House of 
Commons principally for his candid criticism of the measures 
introduced by his nominal leaders, and he was rather to be 
ranked among the Opposition than as a Ministerialist ; and 
when the crisis with the Transvaal came in 1899, Mr 
Courtney’s views, which remained substantially what they 
were when he supported the settlement after Majuba in 
1881, had plainly become incompatible with his position 
even as a nominal follower of Lord Salisbury and Mr 
Chamberlain. Besides numerous essays in the principal 
reviews, Mr Courtney was the author of the article on 
“Banking” in the 9th edition of the Bncyclo^poedia Briir 
annica, and of the survey of recent British finance in 
Mr T. H. Ward’s Meign of Queen Victoria (1887). In 
his earlier years he was a regular contributor to The 
Times. 

Coilrtr^ij a town of Belgium, in the province of 
West Flanders, 27 miles south of Bruges by rail. The 
foremost industry of the town is the manufacture of linen, 
but the trade in oil is increasing in importance. Flax is 
extensively grown in the district. All the large Ulster 
spinners send delegates to Courtrai, to visit the farmers 
and attend the marts where raw flax is to be bought in 
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its various qualities, in order to ship it off to their millsv 
under the most advantageous conditions. Population 
(1880), 26,943; (1890), 30,383; (1897), 32,949. 

CousioSj Samuel (1801-1887), English mezzo- 
tint engraver, was born at Exeter on 9th May 1801. 
He was pre-eminently the interpreter of Sir Thomas 
Lawrence, his contemporary. During his apprentice- 
ship to S. W. Eeynolds he engraved many of the best 
amongst the three hundred little mezzotints illustrat- 
ing the works of Sir Joshna Eeynolds wdiich his master 
issued in his own name. In the finest of his numerous 
transcripts of Lawrence, such as “Lady Acland and her 
Sons,” “Pope Pius VII,” and “Master Lanibton,” tlic 
distinguishing characteristics of the engraver’s work, the 
brilliancy and force of effect in a high key, corresponded 
exactly with similar qualities in the painter. Aftca' 
the introduction of steel for engraving purposes in 1823, 
Cousins and his contemporaries were compelled to Wf)rk 
on it, because the soft copper previously used for mezzo- 
tint plates did not yield a sufUcient number of fine 
imj^ressions to enable the method to compete eoinmei e.ially 
against lino engraving, from which much larger editions 
were obtainable. The painter-like quality which dis- 
tinguished the IStli century mezzotints on copper was 
wanting in his later works, because the hardness of the 
steel on which they were engraved imi)aired freedom of 
execution and richness of tone, and so enhanced the 
labour of scraping that ho accelerated the work by sti])ple, 
etching the details instead of scraping them out of the 
“ground” in the manner of his predecessors. To this, 
“mixed style,” previously used by Eicliard Ibirlom uui 
copper, Cousins added heavy roulette atid rocking- tool 
textures, tending to fortify the darks, when ho found that 
the “burr” even on steel failed to yield enough fine 
impressions to meet the demand. The oUect of his prints, 
in this method after Eeynolds and hlillais was media, nica.1 
and out of harmony with the picturesque tecLniqiu^ of 
these painters, but the idieiiomeiial pojmlarit.y wldcli 
Cousins gained for his works at least kept alive and in 
favour a form of mezzotint engraving during a erit.ieal 
phase of its history. Eaimbach, tlie Hiu; engra.v(*r, dated 
the decline of his own art in Ihigland from the 
appearance in 1837 of Cousins’s iirint (in the “mixed 
style”) after Landseer’s “Bolton Abbey.” Such plates 
as “Miss Peel” after Lawrence (published in 1832); 
“A Midsummer Night’s Dream,” after Laudstier (1857) ; 
“The Order of Eelease ” and ‘‘The First Mumet,” 
after Millais (1854 and 1865); “The ytrawberry Girl” 
and “Lavinia, Countess Spencer,” after lleynolds ; and 
“Miss Eich,” after Hogarth (1873-1877), represent various 
stages of Cousins’s mixed method. It reached its 
final development in the plates after Millais’s “ Clnuiy 
Eipe” and “Pomona,” published in 1881 and 1882, when 
the invention of coating copper-plates with a film of steel 
to make them yield larger editions led to the revival of 
pure mezzotint on copper, which has since rendered 
obsolete the steel plate and the mixed stylo which it 
fostered. The fine draughtsmanship of Cousins was as 
apparent in his prints as in his original lead -pencil 
portraits exhibited in London in 1882. In 1855 he was 
elected a full member of the Eoyal Academy, to which 
institution he later gave in trust £15,000 to provide 
annuities for superannuated artists who had not been so 
successful as himself. One of the most important figures 
in the history of British engraving, he died in London, 
unmarried, on 7th May 1887. 

See Geoege PvonorT, M.K.C.S.E. Mmoir of Bamncl Omsim, 
n.A.f Member of the Legion of Monour. Published for nriv/ili 
circulation by E. E. Leggatt, Londop., 1899.— AraxEXON QiiAVBS. 
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'Catalogue of the Works of Samuel Cousins^ B.A. Publislied by 
H. Graves and Co., London, 1888 . ' (q. P, 

Oouzag Alexander John (1820-1873), 

Peince of was born 20t]i MarcL 1820 at Huscb, 

.and was educated in Paris, Pavia, and Eologna. He 
entered tbe diplomatic service of bis country, and became 
Stadtbolder of Galatz, and bead of a department in the 
Ministry of tbe Interior. By bis marriage with a daughter 
■of tbe Boyar Eosetti be became allied to tbe bigber nobility 
■of tbe country, and in 1848 be joined tbe patriotic party. 
On tbe entry of tbe Eussians be was imprisoned, but 
managed to escape on an Austrian steamer to Vienna. 
After tbeir departure be entered tbe army, and again rose 
with great rapidity. Elected in 1858 to tbe Assembly of 
Moldavia, be became in tbe same year Minister of War of 
tbe united principalities. In tbe debates upon tbe Consti- 
tution be was chief speaker on tbe Unionist side, and in 
1859 be assumed tbe government under tbe title of Prince 
Alexander J obn I. He was not recognized by tbe Porte 
until 23rd December 1861, on which day tbe union of tbe 
two principalities under tbe name of Eumania was pro- 
claimed. Tbe Prince made every effort to secure unity and 
relieve taxation. He suppressed tbe corvee, introduced tbe 
Code Napoleon, and caused tbe adoption of a system of free 
■education and tbe foundation of tbe universities of Jassy 
and Bucarest. His zeal for reforms and for absolute 
■centralization led to incessant conflict and discontent; 
financial distress supervened ; a military conspiracy forced 
him to abdicate on 23rd February 1866, and led to tbe 
election of Prince Carol I. After bis abdication. Prince 
Alexander John spent tbe remainder of bis life chiefly in 
Paris, Vienna, and Wiesbaden. Pie died at Heidelberg 
■on 15tb May 1873. (o. f. b.) 

Coventry, a municipal, county, and parliamentary 
borough of Warwickshire, England, on tbe Sberbourne, an 
.abluent of tbe Avon, 94 miles by rail north-north- west of 
London. A canal communicates with tbe Trent and Mersey 
and Birmingham Canal. Tbe derivation of the name from 
.a convent of 1043 seems no longer tenable. A county of 
itself till 1843, tbe city in 1888 became a county borough. 
Tbe corporation consists of a mayor, 10 aldermen, 30 
councillors, a treasm’er, town clerk, and other officers. In 
1885 tbe jhii-liiriueiitaiy rejire'.eiitation was reduced to one. 
In 1894 a suffragan bishop, under tbe See of Worcester, 
was a2)j)ointcd with the title of bishop of Coventry. 
Among recent erections are a Baptist, a Congregational, 
a Primitive Methodist, and a Catholic chapel. A statue 
(1883) of Sir Thomas White, Lord Mayor of London 
1532-33, founder of St John’s College, &c., an opera 
bouse, and baths. Tbe cemetery, planned by Sir Joseph 
Paxton, was extended in 1887. The present buildings 
of tbe Pkee Grammar School were opened in 1885. A 
technical school (1887) was enlarged in 1894. Besides 
Swans well (1883) and Spencer Park (1883), there is a 
recreation ground (1880) of twelve acres. A daily paper 
is issued. Area of municipal borough, 3093 acres. Popu- 
lation (1881), 44,831 ; (1891), 52,724; (1901), 69,877. 

Coveritiy, a town of Kent county, Ehode Island, 
U.S.A., with an area of 17 square miles of hill country, 
interspersed with ponds. It contains a few small villages, 
but the population is mainly rural. It is traversed by tbe 
New England Eailway. Population (1900), 5279. 

Covilh&j a town of Portugal, district Gastello 
Branco, on tbe east versant of tbe Serra da Estrella, near 
tbe river Zezere, 30 miles north from Gastello Branco, 
some 4000 operatives are employed in manufacturing 
cloth. Population (1900), 15,527, 
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Oovii1gi:ori| a city of Kenton county, Kentucky, 
U.S.A. It is situated m 39° 05' N. lat. and 84° 36' W. 
long., on tbe south bank of tbe Ohio river, opposite 
Cincinnati, with wffiicb it is connected by three bridges and 
by ferries. Two railw'ays, tbe Chesapeake and Ohio and 
the Louisville and Nashville, pass through it. In 1890 tbe 
capital invested in manufactures was $6,900,000, tbe 
number of bands employed was 7600, and the output was 
valued at $16,000,000. In 1899 tbe assessed valuation of 
all property, real and personal, was $21,468,444, tbe tax 
rate $30.25 per $1000, and tbe net debt $2,195,544. 
To its proximity to Cincinnati, of which it is practically a 
suburb, it owes its rapid growth. Population (1880), 
59,720; (1890), 37,371 ; (1900), 42,938, including 2487 
negroes. Tbe death-rate in 1900 was 20*2. 

Oowasjee Jehanghier Readymoney^ 

SiE (1812-1878), “tbe Peabody of Bombay.” Early in 
tbe 18tb century three Parsee brothers moved from 
Nowsaree, near Surat, in Gujarat, to Bombay, and became 
tbe pioneers of a lucrative trade with China. They gained 
tbe sobriquet of “ Eeadymoney,” which they adoj’jted as 
a surname. Only Heerjee Jewanjee Eeadymoney left 
issue, two daughters, tbe elder of whom married a Banajee, 
and tbe younger a Dady Sett. Tbe son of tbe former, 
Jebanghier Heerjee, married Meerbae, tbe daughter of tbe 
latter, and was made tbe heir not only of bis grandfather 
but of bis two grand-uncles. Tbe younger of tbeir two 
sons was Cowasjee Jebanghier. His only English educa- 
tion was at tbe then well-known school kept by Serjeant 
Sykes in tbe Fort of Bombay. At the age of 15 be 
entered tbe firm of Duncan, Gibb, & Co. as “godown 
keeper,” or warehouse clerk. In 1837 be was promoted 
to tbe highly responsible and lucrative appointment of 
“guarantee broker” to two of tbe leading European 
firms of Bombay. In 1846 be was able to begin trading 
on bis own account. He was made a J.P. for tbe town 
and island of Bombay, and a member of tbe Board of 
Conservancy; and in 1866 was appointed a Commissioner 
of Income Tax, his tactful management being largely 
responsible for tbe fact that this tax, tlion new to Bombay 
and most unpopular, was levied with unexi)cctcd financial 
success. He was made C.S.I. in 1871; and in 1872 be 
was created a Knight Bachelor of the United Kingdom, 
and bis statue, by T. Woolner, E.A., was erected in tbe 
town-ball. His donations to tbe institutions of Bombay 
amounted to close on .£200,000. His boaltb broke down 
in 1871, and be died in 1878, being succeeded by bis son, 
Sir J. Cowasjee Jebangbicr [Eeadymoney], who was him- 
self created a Knight Bachelor in 1895. (m. m. bh.) 

0©wd©irib©ath, a mining town and police burgh 
of Fifesbire, Scotland, situated near tbe Cowdenbeath 
station of the North British Eailway, 5 miles cast-north-east 
of Dunfermline. Tbe town is mainly occupied by miners. 
It possesses a public ball. Tbe Police Act was adopted in 
1890, Population (1891), 4249 ; (1901), 7466. 

Cowen, Frederic Hymen (1852 — -), 
English musical composer, was born at Kingston, Jamaica, 
on 29th January 1852. At four years old bo was brought 
to England, whore bis father became treasurer to the opera 
at Her Majesty’s Theatre, and private secretary to tbe Earl 
of Dudley. His first teacher was Henry Bussell, and bis 
first published composition appeared when be was but six 
years old. He studied the piano with Benedict, and com- 
position with Goss; in 1865 be was at Leipzig under 
Hauptmann, Moscbeles, Beinecko, and Plaidy. Beturning 
home on tbe outbreak of tbe Austro-Prussian War, be 
appeared as a composer for tbe orchestra in an overture 
played at the Promenade Concerts at Co vent Garden in 
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SeptemlDcr 1866. In tlie following autumn he went to 
Berlin, where he w^as under Kiel, at Stern’s conservatorium. 
A symphony and a piano concerto were given in St J aines’s 
Hall in 1869, and from that time Gowen has been recog- 
nized as primarily a composer, his talents as a pianist being 
subordinate, although his imblic appearances were numer- 
ous for some time afterwards. His cantata, The Rose 
Maiden^ was given in London in 1870, his second sym- 
phony by the Liverpool PhiUiannonic Society in 1872, and 
his hrst festival work. The Corsair^ in 1876 at Birming- 
ham. In that year his opera, Paidine, was given by 
the Carl Eosa Company with moderate success. In 1884 
he conducted five concerts of the Philharmonic Society, 
and in 1888, on the resignation of Sullivan, became the 
regular conductor of the society, resigning the post in 
1892. In the year of his appointment, 1888, he went to 
Melbourne as the conductor of the daily concerts given in 
connexion vith the Exhibition there. In 1896 Cowmen 
w^as appointed conductor of the Liverpool Philharmonic 
Society and of the Manchester orchestra, in succession to 
Sir Charles Halle. In 1899 he w^as reappointed conductor 
of the Philharmonic Society. His works include : — 
Operettas: Garibaldi (1860) and One Too Many 
operas: Pauline (1876), Thorgrim (1890), (Milan, 

1893), and Harold (1895) j oratorios : The Deluge (1878), 
&t Ursula (1881), Ruth (1887), Song of Thanlsgiving 
(1888), The Transfiguration (1895); cantatas: The Rose 
Maiden (1870), The Corsair (1876), The Sleeping Beauty 
(1885), St John^s Eve (1889), The Water Lily (1893), Ode 
to the Passions (1898), besides a large number of short 
cantatas for female voices; an enormous number of 
songs, ranging from the popular ‘^baUad” to really 
artistic lyrics, anthems, part-songs, duets, &c. ; six sym- 
phonies, among which Ho. 3, the Scandinavian,’’ has had 
the greatest success; four overtures; suites, The Lan- 
guage of Flowers (1880), In the Olden Times (1883), 
In Fairyland (1896); four English dances (1896); a 
concerto for piano and orchestra, and a fantasia for the 
same played by M. Paderewski (1900) ; a quartet in C 
minor, and a trio in A minor, both early works ; pianoforte 
pieces, &c. Cowen is never so happy as when treating of 
fantastic or fairy subjects ; and whether in his cantatas for 
female voices, his charming Sleeping Beauty^ his Water 
Lily, or his pretty overture. The Butterflfs Ball (1901), 
he succeeds w^onderfully in finding graceful expression 
for the poetical idea. His dance music, such as is to 
be found in various orchestral suites, is refined, original, 
and admirably instrumented ; and if he is seldom 
as successful in portraying the graver aspects of emotion, 
the vogue of his semi-sacred songs is a thing that cannot 
be ignored. That none of his operas has been permanently 
successful is a mischance which they share with most of 
the serious dramatic music of Great Britain ; but even in 
more favourable conditions their lack of the great qualities, 
of the sincere emotion that comes from the heart and goes 
to the heart, would seriously impede their popularity. 
Charmingly melodious as he always is in his lighter moods, 
Cowen often contents himself with musical ideas that are 
less than beautiful in writing for the stage. 

CowcOp J©S©ph (1831-1900), English politician, 
son of Sir Joseph Cowen, a prominent citizen and mine- 
owner of Hewcastle-on-Tyne, was born in 1831, and was 
educated at Edinburgh University. In 1874 he was 
elected member of Parliament for the borough on the 
death of his father, who had held the seat as a Liberal 
since 1865. Joseph Cowen was at that time a strong 
Radical on domestic questions, an advocate of co-opera- 
tion, an admirer of Garibaldi, Mazzini, and Kossuth, a 
sympathizer with Irish Nationalism, and one who in 


S 2 :)eech, dress, and manner identified himself with the 
North - country mining class. Short in stature and 
uncouth ill ajixiearance, his individuality first shocked and 
then by its earnestness im^iressed the House of Commons ; 
and his sturdy independence of party tics, combined with 
a gift of rough but genuine eloquence (of ’which Ids s])eeeh 
on the Ptoyal Title Bill of 1878 was an example), rapidly 
made him one of the best known public men in the 
country. Ho wus, moreover, an Tiiqieruilist and a 
Colonial Eedcrationist at a time when Libciralisiu wus tied 
and bound to the Manchester traditions ; and, to the 
consternation of the ofiicial wiro- 2 >ullers, he vigorously 
sujiported Disraeli’s foreign iiolicy, and in LStSl op])ose(l 
the Gladstonian settlement with the Boers, ilis iiuhqieiid- 
ence (which his detractors attrilaitcd in some degree to 
his alleged susceiitibility to Tory coiiqdiinents) 1 trough t 
him into collision both with the Liberal caucus and Aviili 
the jiarty organization in Newcastle itselt, but Cjowmi’s 
jicrsonal poiuilarity and his remarkable ] towers as an orator 
triumphed in his own birtlqtlace, and he w'as again etc'oted 
in 1885 in sjiitc of Liberal O 2 >l)ositioii. Shortly afterwards, 
however, he retired both from I’arliainent aiul Irom public 
life, professing liis disgust at the [tarty intrigiu's of [tolities, 
and devoted himself to conducting lus lunvsiiaptM’, the 
Newcastle Daily Chronicle^ and to his jtrivalc business as 
a mine-owner. In this ca^tacity lie ('xc'reistHl a wide 
infiueiicc on local oiunion, and the ixn^olt of tln‘ Ntnv- 
castle electorate in later years aga/mst d( tetri nairt'f 
Radicalism was largely due to his const, ant [tnaudiing- 
of a broader outlook on national atliiirs. Ib^ eont/miu'd 
behind the scenes to ])lay a 2 >^>'vverfiil ])art; in forming 
North-country oitinion until his death on I7tli Ibdtrimry 
1900. (m (u) 

C©W©Sp or West Cowus, a town, I'aflway stutiftn, aaid 
seaport in the Isle of Wight jtarlianuut.ary division nf 
Hampshire, England, on tb(i north coast of ilu‘. Ishuid, wt'st 
side of the Medina estuary, 11^ mik'.s south-sonthnNust, of 
Southam 2 )tori, and in daily comniuni(!ation wRJi tlu^ maiji- 
land. A new esifianado has been IbriiKHl, and a, luwv jtubrns 
luer constructed. At East Cowes, on tlui opftosiit' (tf tin*. 
Medina, a recreation ground has been (qanu'd, aud a. Immc 
for aged seamen [trovided. Each towai forms a pa-risli 
under an Urban District (Jouncil (189-1). Aiva of West 
Cowes, 576 acres. .Pojnilatiou (189J), 7(>i)0 ; (1901), 
8654. Area of East Cowes, 510 acres. Popuhitiou 
(1891), 2934; (1901), 3180. The ImrlKuir Indanum the. 
two towns is now subject to an csleetlvc', body of t‘om- 
missioners. The registered slipping at tin*, end rjf 1891)' 
amounted to 258 vessels of 11,284 tcnis. In 1899,, 
25,984 vessels of 2,483,969 tons entered, aud 25,929 <4’ 
2,480,093 tons cleared. 

CowpenSp a village of f^partanbnrg county, f^outh 
Carolina, U.S.A., situated in the northern part of tlu*. stattv 
It was hero, in 1781, during the Revolntion, tluit (hmeral 
Morgan defeated the British under Colonel Ihrlctoii,. 
when the latter lost 800 men in killed, wounded, aiul 
prisoners, and the Americans 72. 

Cox, Rev. Sir George William, 14 th Baut. 
(1827-1902), English historian, son of Mr C. IL Cox, ami 
nex)hew of the thirteenth baronet, was l)orn lOih January 
1827 at Benares, India, and was educated at llng]>y and 
Trinity College, Oxford. In 1850 ho was ordained, and 
worked as a curate till 1860, when ho took a maHtershi]) at 
Cheltenham College, which ho only held for a ytjar. Ho 
had already contributed to the Edinburgh Jieviuw, and 
had published (1850) Poems^ Legendary and JliMorimt 
(with Edward A. Freeman), and (1853) a lAfe of St Boni- 
face. In 1861 ho became literary adviser to ]\lessrs l 40 ng- 
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man, and devoted himself to literary work, connected 
chiefly with history and comparative mythology. His 
published books include (1861) Tale% from Greek 
(1867) A Manual of Mythology, (1870) Latin 
and Teutonic Christendom, and The Mythology of Aryan 
Nations, (1874) History of Greece, 2 vols., (1876) The 
Athenian Empire, (1876) General History of Greece, 
(1881) History of British R%de in India, and Introduc- 
tion to Comparative Mythology, (1886) Lives of Grech 
Statesmen, (1887) Concise History of England. Of these 
works, some of them avowedly written for popular pur- 
jioses and successful in that object, the most important 
was the larger History of Greece, begun in 1874, which, 
though showing the inspiration of Grote, was at the same 
time a conscientious rehandling of the materials as they 
then existed. Similarly his studies in mythology were 
inspired by Max Muller, but his treatment of the sub- 
jects was his own. Sir George Cox (who succeeded to the 
baronetcy in 1877) was a Broad Churchman, and became 
known as a prominent supporter of Bishop Colenso in 
1863-65 ; and five years after Colenso’s death he published 
(1888) his Life of the Bishop. In 1881 Sir G. Cox was 
made vicar of Scrayingham, York, but resigned the living 
in 1897. In 1896 he was given a Civil List Pension. 
Ho died at Wahner on 9th February 1902. 

Ooxe, Henry Octavius (1811-1881), Bodley’s 
librarian at Oxford, was born at Bucklebury, in Berkshire, 
20th September 1811, and was educated at Westminster 
School and Worcester College, Oxford. Immediately on 
taking his degree in 1833 he began work in the Manuscript 
Department of the British Museum, became in 1838 sub- 
librarian of the Bodleian, and in 1860 succeeded Dr 
Bandinel as head librarian, an office he held until his 
death in 1881. Having ijroved himself an able palaeo- 
grapher, ho was sent out by the British Government in 
1857 to ins[)oct tlic libraries in the monasteries of the 
Levant, and his investigations determined the character of 
the existing remains in the districts he visited. One 
valual)lo result of his travels was the detection of the 
forgery attempted by M. Simonides. He was the author 
of various catalogues, and under his direction that of the 
Bodleian, in more than 720 volumes, was completed. He 
iniblished Rogeride We^idover Chronica, 5 vols. (1841-44); 
the Black Erince, an historical poem written in French hy 
Ghandos Herald (1842); and lieymrt on the Greek Manu- 
scripts yet remaining in the Libraries of the Levant (1858). 
lie was not only an accurate librarian but an active and 
hard-working clergyman, and was for the last tw^onty-five 
years of his life in charge of the parish of Wytham, near 
Oxford. He was likewise honorary follow of Worcester 
and Corpus Christi Colleges. He died on 8tli July 1881. 

Cracow (Polish, Krakdw ; Gorman, Krakau), the 
second city of the Austrian crownland of Galicia. Popula- 
tion in 1890, 74,593; in 1900, 91,310, chiefly Polish 
and Roman Catholic (estimated to have 7 jjer cent. 
German and 1 5 per cent. Czech ; 28 per cent. Jewish, 1 per 
cent. Greek Catholic, and 1 per cent. Protestant). It is 
one of the strongest Austrian fortresses (of which there are 
two ill Galicia, the second being Przeinysl), with a garrison 
of 6000 men. In 1889 the Catholic bishop was raised to 
the rank of prince. Cracow now contains, in addition 
to its 39 churches and numerous chapels, 7 synagogues 
and 25 religious communities. Many of the old buildings 
have been restored, such as the Church of St Mary, de- 
corated by the celebrated Polish artist Matejko, and the 
Tuchhaus, which now contains a collection of pictures by 
Polish painters ; while important new structures have been 
erected. The latter comprise the now university (1881-87), 
an imposing Gothic edifice which accommodates the Polish 
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Academy of Science (founded in 1872), a library, and 
archaeological and other collections ; together with a new 
theatre (1891-93) in the late Renaissance style. The 
university, in which the Polish language has been in 
exclusive use since 1870, has a staff of 157 professors and 
lecturers, and is attended by 1300 students. The other 
educational institutions include a theological seminar}^, 2 
training colleges, 3 gymnasia, a realschule, 3 technical 
and special schools, and an academy of fine art, which was 
under the control of the painter Matejko up to the time of 
his death. Industry, which has undergone little change, 
now comiwises the manufacture of machinery, wax candles, 
matches, and oil, together with brewdng and corn-milling, 
in addition to its stajDles, cloth and leather. Its commerce 
is of greater importance, and includes corn, timber, salt 
and wine, pigs and textiles, eggs and butter, together with 
a considerable transit and commission trade with Hungary, 
Silesia, and other parts of Galicia. The Jewish popula- 
tion has an exceptionally large share in the high proportion 
of illegitimacy, 44 per cent. While the illegitimate births 
among the Catholics were less than one-third, they formed 
over two-thirds of the whole among the Jews. On the 
other hand, the Jewish death-rate (20*87 per thousand) is 
comparatively low as compared with that of the entire 
Christian population (24*82). (m. o’n.) 

Ofadockg a town of Cape Colony, in the upper 
valley of the Great Fish River, nearly due north of Port 
Elizabeth, and about midway between that place and 
Colesberg, with both of which it is connected hy rail. It 
is one of the chief centres of the wool trade, and in 1891 
had a population of 4390. In the neighbouring district 
still survive a few herds of quaggas, which are now pro- 
tected by the game laws. 

Craik, Dinah Maria (1826-1887), English 
novelist, better known by her maiden name of Mulock, and 
still better as “the author of John Halifax, Gentlemarf^ 
was the daughter of Thomas Mulock, an eccentric religious 
enthusiast of Irish extraction, and was born on 20th April 
1826 at Stoke-upon-Trent, in Stafibrdshire, where her 
father was the minister of a small congregation. She 
settled in London about 1846, determined to obtain a 
livelihood by her pen, and, Loginning with fiction for 
children, advanced steadily until John Halifax, Gentleman 
(1857), placed her in the front rank of the female novelists 
of her day. A Life for a Life (1859), though inferior, 
maintained a high position, hut she afterwards wrote little 
of importance except some very charming tales for children, 
tier most remarkable novels, after those mentioned above, 
were The Ogilvies (1849), Olive (1850), The Head of the 
Family (1851), Agathefs Husband (1853). There is much 
passion and power in these early works, and all that 
Mrs Craik wrote was characterized hy high-niincledncss, 
principle, and deep, warm feeling. Some of the short 
stories in Avillion, and other Tales also exhibit a fine 
imagination. She also imblished poems distinguislxcd by 
genuine lyrical spirit, naiTativcs of tours in Ireland and 
Cornwall, and A Woman's Thoughts about Wo7ne7i. She 
married Mr G. L. Craik, publislHir, in 1864, and died at 
Shortlands, near Bromley, 12tli October 1887. 

Craiova or K raj ova, a town in Rumania, the 
ancient capital of Little Wallachia, now scat of the prefect 
of the district of Dolj. It is of considerable commercial 
importance, the province of which it is the capital being 
very rich in grain, pasturage, and vegotahlc products, 
besides containing extensive forests. Near Craiova is a. 
large military tannery (penitentiary), besides rope and 
carriage factories. There are 27 Orthodox churches, 1 
Roman Catholic, 1 Protestant church, and 5 synagogues. 
Craiova is also the seat of a Court of Appeal, a Court of 
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First Instance, and a Chamber of Commerce, as well as 
the headquarters of the first Army Corps. The ancient 
bans of Craiova had the right of striking their coins with 
their own efhgies, "whence the designation ‘‘ bani ” (centimes) 
given to the copper coinage of Kumania. The monetary 
^it “leu"’ {leo^ lion) also comes from this district. The 
principal exports are cereals and fish, linen, pottery, and 
leather. The principal trade carried on consists of agri- 
cultural products and cattle. Population (1895), 41,000; 
(1900), 45,438, of whom about 3000 are Je-ws. 

Cranbrookj Gathorne Gathorne- 

Hardy j 1 st Eael of (1814 ), British states- 

man, born at Bradford, in Yorkshire, 1st October 1814, 
-was the son of John Hardy, for many years one of the 
members for the borough. This circumstance seemed 
to give him a claim upon the suffrages of the electorate, 
and upon entering upon active political life in 1847, 
eleven years after his graduation at Oxford, and nine 
years after his call to the Bar, he offered himself as a 
candidate, but was unsuccessful. In 1856 he was returned 
for Leominster, and in 1865 defeated Mr Gladstone at 
Oxford. In 1866 he became President of the Poor Law 
Board in Lord Derby’s new administration. When in 
1867 Mr Walpole resigned, from dissatisfaction with Mr 
Disraeli’s Eeform Bill, Mr Gathorne-Hardy succeeded 
him at the Home Office. In 1874 he was Secretary for 
War; and when in 1878 Lord Salisbury took the Foreign 
Office upon the resignation of Lord Derby, Viscount 
Oranbrook (as Mr Hardy became within a month after- 
wards) succeeded him at the India Office. In Lord 
Sahsbury’s administrations of 1885 and 1886 Lord 
Cranbrook was President of the Council, and upon his 
retirement from public life concurrently with the resig- 
nation of the Cabinet in 1892 he was raised to an earldom. 

’Cranstorij a town of Providence county, Bhode 
Island, U.S.A., with an area of 30 square miles. It con- 
tains several villages, among them Cranston, Pontiac, and 
Hatick. It is traversed by branches of the Hew York, 
Hew Haven, and Hartford Bailway. Population (1880), 
5940; (1890), 8099; (1900), 13,343. 

Crawford, Francis Marion (1854 ), 

American author, was born at Lucca, Italy, on 2nd 
August 1854, being the son of the American sculptor 
Thomas Crawford (long a resident of Italy), and the 
nephew of Julia Ward Howe, the American poet. He 
studied successively at St Paul’s School, Concord, Hew 
Hampshire ; Cambridge University ; Heidelberg ; and 
Borne. In 1879 he went to India, where he edited the 
Allahabad Indian Herald^ meanwhile noting the effect of 
Indian hfe upon British subjects. Beturning to America, 
he studied Sanscrit and Zend at Harvard University for a 
year, contributed to various periodicals, and in 1882 pro- 
duced — at the suggestion of his uncle Samuel Ward, a 
Hew York club-man and racontenr — his first novel, Mr 
Isaacs^ a Tale of Modern India, in which he mingled 
eharacter sketches of two races, romanticism, super- 
naturalism, and plain realism in a manner which gave the 
story an immediate place in contemporary fiction. After a 
brief residence in Hew York and Boston, Crawford, in 
1884, returned to Italy, where he made his permanent 
home, thenceforward producing volume after volume in 
rapid succession. An American FoUtician (1884) may be 
taken as representative of his tales of American life ; A 
Roman Singer (1884), Saracinesca (1887), and its sequel 
Sant Ilario (1889), and A Cigarette-MaheF 8 Roma/nce 
(1890), being examples of his dealing with Italian sub- 
jects ; while of books not fiction the most conspicuous is 
Am Roma Immortalis (1898), a survey of the history, 
architecture, and characteristics of Borne— bird’s-eye views 
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to which Crawford brought sympathy and kiiowlodge, 
writing at once as a Boman Catholic and a cosmoi)olitan. 

CrawfordSWillCj, capital of Montgomery county, 
Indiana, U.S.A., situated on Sugar Creek, in the woaitm 
part of the state, at an altitude of 780 feet. It is on iln-oe 
great railway lines, the Vandalia, the Cleveland, Cineimiati, 
Chicago, and St Louis, and the Chicago, Indiana] )ol is, 
and Louisville. Wabash College, a non-sectarian inslitn- 
tion, fomidcd here in 1832, had in 1899 a i acuity ot 21 
professors and an attendance of 189. Population (18tS()), 
5251 ; (1900), 6649. 

Creatianism and Tradycianism^-^Tra- 
ducianism is the doctrine about the origin of the soul which 
was taught by Tertulliaii in his Re Anima — that souls a,rt^ 
generated from souls in the same way and at tlu‘, sa,nu' 
time as bodies from bodies: Crcatianisiu is llu^ doetriiu^ 
that God creates a soul for each body that is g(‘iu‘ridt‘(l. 
The Pelagians taunted the upholders of original sin ^yitll 
holding Tertiillian’s opinion, and called them Tnidueiani 
(from tradux : vi<L. Du Cange -sm’?'.), a name which was 
perhaps suggested by a metaphor in I)e A'/l 19, wlua'i^ the 
soul is described “velut surculus quidam tjx matrice Adam 
in propaginem deducta.” Hence we have formed 'Mriir 
dneianist,” “traducianism,” and by analogy 'hTontianisl/’ 
“ creatianism.” St Angustino denied that Jh’iuhicianism 
was necessarily connected with the doeirim^ of originnJ 
sin, and to the end of his life ^vas unabh^- to ih'cide 
for or against it. St Jerome condennu'd it, a,i ul said 
that the other was the opinion of the Church, though lu) 
admitted that most of the Western Christians luld Tra- 
ducianism. The ([uestion has never Insm d('ni(Usl, but 
Creatianism, which had always provailtsl iii tlui ,Fa,st, 
became the general opinion of the medim.val thtu)logiaiiM, 
and Peter Lombard’s creavdo iv/undif Dcm ct 

infundendo treat was an accejffed formula;. Jaither, liln^ 
St Augustine, was undecided, Init Lutluu'a;us as a 

rule been Tradiicianists. Calvin favourcul Croat iauism. 

Peter Lombard’s phrase perhaps shows that own in his iinui it 
was felt that some union of tlic two opinions was ihmmUm], and 8t 
Augustine’s toleration ])ointed in the same direction, for the 
Traducianism he thought possible was one iu wlin h (bid ttfwntf'iir 
mstUutas administrando non nomn imiituendd Qiaturas (Np. Ida. 
5. 11). Modern psythologisis loach that while ja'rHonality ” 
can be discerned iu its ‘M)ccomiiig,” nothing is known of its 
origin. Lotze, however, who may la^ taken as rcpn‘senting the 
believers in the immanencG of the divine Being, puis ibrlln ' hut 
as a “dim conjecture”— something very liki^ Cresatianism (Micro- 
cosmns, hk. iii. chap. v. ad fin,). It is still, as in th(i <lays td’ 
St Augustine, a question whether a more exact division of Yarn 
into body, soul, and spirit may help to throw light on t luH snbj(‘(d. 
See indices to vol. xL, and t/liromr, voL xi., in Migno’s 

JPatrologia, s,v. “Anima” ; Delitoscdi, Biblical Bsychologg, ii. § 7 ; 
sections on “Tertullian and Pelagianism” in Heander’s i/AvA bV/. ; 
Liddon, Mmunts of lieligion, Loot, iii.; Mason, Faith of the 
Gospel, iv, §§ 3, 4, 9, 10, ^ 

Creditorii a market-town in the South IVIoltdn par- 
liamentary division, of Devonshire, England, on the (Jr(H,‘d\', 
8 miles north-west of Exeter by I'ail The ancKuit chureli 
has been restored, and in 1897 Creditoti became tlic h(n<l 
of a suffragan bishopric. Bccont structures arc a tem| icranct ^ 
hall, the town-hall (rebuilt), and water-works. Tanning 
and the making of confectionery and cider have ])cen intro- 
duced. Area of urban district, 947 acres. Population 
(1881), 4165; (1901), 3974. 

Creedei capital of Mineral county, Colorado, 
U.S.A., situated in a narrow canon tributary to the Bio 
Grande, in the San Juan Mountains, in the «outh-w<»tern 
part of the state. It owes its existence to rich silver mines 
developed in 1891 in its vicinity. Within two years it IumI 
acquired a population of several thousands, and a branch of 
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the Denver and Rio Grande Railway had been extended to 
it. In 1892 most of the business portion was destroyed 
by fire. Soon afterwards the reduction in the price of 
silver caused the closing down of most of the mines, and in 
1900 the place had a population of only 938. 

CrCCdSa — I. The Apostle^ Creed . — ^Recent researches 
have confirmed the importance of Ussher’s discovery that 
the creed presented by Marcellus, bishop of Ancyra, to 
Julius, bishop of Rome, in 341, was the Old Roman Creed 
(cited as R), which Rufinus some fifty years later compared 
with the creed of the Church of Aquileia. R is the arche- 
type of all Western forms. It preserves the simplicity of 
the catechetical teaching given in the early years of the 2nd 
century, to which it can be traced back in quotations by 
ISTovatian, Dionysius, Tertullian. Even the heretic Marcion 
may be called as a witness to the fact that the words holy 
Church ” were found in this the creed of his baptism (before 
145). The relation of R to Eastern creeds is disputed. 
Some writers (Kattenbusch, Harnack) maintain that it is 
the sole archetype, having been brought to Antioch in the 
3rd century and spread by the influence of the school of ' 
Lucian the Martyr. Others (Zahn, Sanday) find traces of 
an Eastern archetype in Justin Martyr and Irenseus, to be 
traced with R to a common origin in “a baptismal con- 
fession which had already assumed a more or less stereo- 
typed form in early apostolic times. The question is 
complicated by the discovery of new materials creeds 
of Marcus, hermit of Ancyra, and SerajDion, bishop of Thmuis 
in Egypt), which are said to confirm the theory that local 
creeds existed in the 3rcl century which were independent 
of R. Increasing value is set on the baiDtismal formula 
(Matt, xxviii. 19) as the seed-thought of later creeds, though 
there is reason to believe that the Eunuch’s creed, inter- 
Isolated in the text of Acts viii. 37 : “I believe that Jesus 
is the Son of God,” was the creed of the apostles (cp. 
Rom. X. 9 ; 1 Cor. xii. 3 ; 1 John iv. 15, v. 5 ; Hob. iv. 14). 
It was known to Irc3Uteus (iii. 12. 8), and represents the 
form of baptismal confession used in the Church of Asia 
]\Unor, from which he drew his tradition. The history 
of the received text of the Apostles’ Creed is still obscure. 
The additional phrases, which distinguish it from R, 
are found in Gallican creeds of the 5th century, with 
one exception, “maker of heaven and earth.” This had 
found a place in the Dacian Creed of Niceta, bishop 
of Remesiana (c. 400). The received text is found in a 
group of documents containing liturgical pieces and sermons 
of mixed Roman and Gallican origin (so-called Gallican 
Missal and Gallican Sacramentary), then in the treatise of 
the Benedictine monk Pirminius (c. 730). The usual opinion 
is that it was brought under the influence of a Frankish 
emperor from Gaul to Rome, where (as some suppose) the 
ISricene Creed (Constantinopolitan form) had been substituted 
for R. But the evidence of a Psalter attributed to Pope 
Gregory III. (c. 731), indications that Pirminius used the 
Roman service of Bai^tism, and some evidence that R had 
not been given up, have led to the suggestion that R was 
enlarged by the Roman Church (Burn). 

II, The JTiceyie Creed of the Liturgies is the old Baptismal 
Creed of Jerusalem as taught in the Catechetical Lectures 
of Cyril {c, 345), revised after 360 by the insertion of 
phrases from the Creed of the ISTicene Council of 325. It 
was quoted by Epiphanius in his Ancoratus (374), and in 
381 found a place in the minutes of the Council of Con- 
stantinople, from which it was quoted at Chalcedon as “ the 
exposition of the 150 Fathers,” being regarded as an im- 
proved recension of the first Nicene Creed. It was brought 
before the Council of 381, either to vindicate the orthodoxy 
of Cyril, its author (Hort), or as the Baptismal Confession 
of Nektarius, who (though unbaptized) was elected presi- 
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dent after the death of Meletius (Kunze). The question 
is stiU undecided, but there is reason to believe that it "was 
used as the Baptismal Creed of Constantinople after 383, 
and was accepted as such by the Monophysites, who rejected 
the Definition of the Council of Chalcedon. At Chalcedon it 
was approved by the Pope’s legates, probably as containing 
in the words “ incarnate by the Holy Ghost and the Virgin 
Mary ” a parallel to the teaching of R, on which Leo laid 
stress in his letter to Flavian. If the Stowe Missal 
represents the Roman Liturgy of the 5th century (Probst), 
the creed was introduced into that Liturgy much earlier 
than is usually supposed. 

III. The Athanasian Creed. — A MS. has lately been 
found in the library of the Marist Fathers at Lyons, which 
was given by Bishop Leidrad (1814) to the Altar of St 
Stephen, with an autograph inscription. It contains this 
creed in a collection which he apparently used on his journey 
into Spain to confute the Adoptionists. This one MS. 
disproves the argument (Swainson, Lumby) that the creed 
in its present form was not known to theologians during 
the 8th century. Some eight other MSS. may be assigned 
to the 8th century. Behind these MSS. are early com- 
mentaries which quote the text, the earliest (Fortunatus) 
jDrobably of the 6th century. The more important quota- 
tions from both parts of the creed by the Council of 
Toledo in 633, Csesarius of Arles (1543), Avitus of Vienne 
(t523), enable us to trace it back in its present form to 
the 5th century. A new theory of growth from an un- 
polished sermon like that in the Treves fragment (Loofs), 
is based on the doubtful supposition that it was unknown 
to Isidore, who presided over the Council of Toledo in 633, 
but assumes the original unity of the document. The 
authorship is unknown, but the names of Vincentius 
(Ommanney) and Honoratus, founder of the monastery 
of Lerins (Burn), have been suggested. Internal evidence 
shows that it was written as an Instruction on the Faith, 
probably before the condemnation of Ncstorius in 431. 
It was not introduced into Psalters as a canticle till 
c. 800. 

The history of later confessions of faith is not disputed. 

AiJTnoEiTiES.— I. F. Kattenbusch. Das cqmtoUi^clie Symlol. 
Leipzig, 1900. — A. Haenack. Art. “ Apostolisfhes Symbolism” 
Mealencyclopadie. Leipzig, 1896 f. — T. Z.vriN. Aj)ostles' 
Creed (Eng. trans.). London, 1899. — W. Sanday. Art., Journal 
Theol. StudieSj Jan. 1900. — A. E. BuiiN. Introduction to the Creeds. 
London, 1899. — Also B. Doiuiolt. Das Ta.vfsijuihuh'.m. der alien 
Kirche, vol. i. Paderborn, 1898. — L. Hahn. ^ Bibliotheh der 
Symbole. Broslau, 1897. — H. B. Swete. The Apostles* Creed. 
Cambridge, 1899. — F. Weieigand. Die Stellung des ap. Symbols. 
Leipzig, 1899. 

II. F. J. A. Hoet. Two Dissertations. Cambridge, 1876. — J. 
Kunze. Das nicdnisch-horistanttnopolUanische Sy^nbol. Leipzig, 
1898.— F. Peobst. Abendldndische Messe. Manstor, 1896. — A. E. 
Buen. Art., Journal of Theol. Studies^ Oct. 1900. 

III. Gr. D. W. Ommanney. Early Commentaries. London, 

1880. — A Critical Dissertation. Oxford, 1897. — F. Loots. Art. 
“ Atlianasiannm ” in Haiick’s Ttzalmcyclopddie. — A. E. Buen. 
Ihe Athanasian Creed. Cambridge, 1895. — On tbe gro''.vinq «e of 
tlie vahie of creeds, see IIaevey Goodwin. . >•' a tf the 
Creed. London, 1889. — S. G. Geeen. The Christian Creed and the 
Creeds of Christendom. London, 1898. (a. E. B.) 

Crofcldg a town of Prussia, in the Rhine province, 
34 miles by rail north-north-west from Cologne and 4 miles 
west from the Rhine. It is the chief centre in Germany for 
the manufacture of velvets and silks ; in addition to which 
there are dyeworks, stuff printing and stamping works, 
engineering and machine shops, chemical, sugar, and other 
factories, distilleries, tanneries, <tc. The town-hall has 
been decorated with frescoes by P. Janssen, and the royal 
weaving school with mural paintings by A. Baur illus- 
trating the development of the silk industry. The 
Emperor William Museum was opened in 1897. There 
are monuments to Moltke, Bismarck, K. Wilhelm (com- 

S. 111,-34 
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poser of Die WacU am Bhein), and the war of 1870-71. 
The places of -worship include a Mennonite church and a 
synagogue. Population (1885), 90,236; (1900), 106,887. 

Creightoni Mandell (1843-1901), English 
historian and Bishop of London, -was horn at Carlisle on 
5th July 1843, being the eldest son of Robert Creighton, 
a merchant of that city. He was educated at Durham 
Grammar School and at Merton College, Oxford, where 
he was elected to a postmastership in 1862. He obtained 
a first class in classical moderations in 1864, followed by 
a first in litercB humaniores and a second in law and 
modern history in 1866. In the same year he was elected 
fellow of Merton, becoming tutor immediately afterwards. 
He was ordained deacon, on his fellowship, in 1870, and 
priest in 1873 ; in 1872 he had married Louise, daughter 
of Robert von Glehn, a London merchant (herself a writer 
of several successful books of history), the marriage being 
a very happy one. Meanwhile he had rapidly come to 
the- fore in the university as a profound student of men 
and things, a brilliant teacher, and a wise and trustworthy 
friend; and before he left Oxford he had attained to a 
position and an influence which was “exceptional and 
even pre-eminent.” He had already published several 
smaller historical works, but his crowded life left little 
room for writing; and in 1875, with rare wisdom and 
self-restraint, he left Oxford to become vicar of Embleton, 
a parish on the coast of Northumberland, near Dunstan- 
burgh, and within reach of the fine library in Bamburgh 
Keep, with an ancient and beautiful church and a fortified 
parsonage house. Here he remained for nearly ten years, 
devoting himself to his parish and acquiring that intimate 
knowledge of parochial work which afterwards stood him in 
such good stead, taking private pupils, studying and -writing, 
as well as taking an active part in diocesan business. 
Amongst his parishioners was Sir George Grey of Fallo- 
den. Home Secretary at the time of the Chartist riots; 
he and Creighton became close friends, and on his death 
the vicar wrote a beautiful memoir of him which was 
privately printed. Here too he planned and -wrote the 
first two volumes of his chief historical work, the History 
of the Papacy ; and it was in part this which led to his 
being elected in 1884 to the newly founded Dixie Professor- 
ship of Ecclesiastical History at Cambridge. Creighton 
visited Cambridge in the Michaelmas term of 1884, but 
did not come into residence till early in 1885. He found 
in his new university, as he said, not a noverca but an 
alma mater, and one perhaps in some ways more con- 
genial than Oxford. His influence at once made itself 
felt To him more than to any other was due the reor- 
ganization of the historical school at Cambridge, which 
was at first far too narrowly pohtical, on broader and 
more truly historical fines. His lectures and conversation 
classes were extraordinarily good, and no man could have 
been more generous in helping students, men and women, 
than he was. He was a bom teacher, and unlike some other 
great teachers, he had the gift of imparting truth and 
kindling enthusiasm without in any way curbing the 
individuality of those who came under his influence. 
In 1886 he combined with other leading historians to 
found the English Historical Review, which during his 
five years of editorship acquired the high standard of 
excellence which it has since maintained. In 1886, too, 
he represented Emmanuel College at the centenary of 
its ^ offshoot. Harvard College in Massachusetts. Mean- 
while, the vacations were spent at Worcester, where he 
had been nominated a Canon Residentiary in 1885, and 
where his sermons and courses of historical lectures were 
greatly valued. In 1891 he was made Canon of Windsor * 
but he never went into residence, for in the same year' 
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with great searchings of heart and after anxious consul- 
tation of friends, he accepted the see of Peterborough. 
He threw himself eagerly into his iiew work, visitiiig 
and preaching in every part of his diocese, lecturing in 
great towns and conferring with working men (he became 
an Oddfellow that he might be in fuller sympathy with 
them), using his influence with churchmen and dissenters 
alike, and in social work of all kinds. Nor did tlie 
diocese absorb his energies : he found time to preach 
and lecture elsewhere, and to deliver remarkable speeches 
at social functions; he worked hard with Archbishop 
Benson on the Parish Councils Bill (1894); he became 
the fast president of the Church Historical Society (1894), 
and continued in that oflice till his death ; ho took part 
in the Laud Commemoration (1895) ; he repres(mtcd the 
English Church at the coronation of the Tsar (1896). Mo 
even found time for academical work, delivcriTig the II ul- 
sean Lectures (1893-94) and the Rede Lecture (1894) 
at Cambridge, and the Romanes Lecture at Oxford 
(1896> 

On the translation of Dr Temple to Canterbury, Bishop 
Creighton was, in accordance with general (‘X[>ectatioii, 
called to London; and his election was confirmed on 
January 15, 1897. In accepting the see he fully realized 
the immensity of a burden which circmnstanci's had 
exceptionally great. During Dr Temple’s bishopric ritual 
divergencies of all kinds had grown up, wlii(‘h ltd‘t a very 
difiicult task to his successor. More cisjjecially was this 
the case in view of the public clamour on tlu^ subjed'., 
partly political and partly fanatical, whitli was just tben 
arising. Of all this agitation Creighton naturally boro 
the brunt. He set himself to work w’itlK)Ut uu(hiti hasits 
investigating and experimenting, studying tlu^ facts and 
endeavouring to grasp their real signillcanei*, and mean- 
while dealing with particular points lus they arost^. Mo 
knew how to suffer fools gladly : ho knew how to enitu* 
into a point of view that was not his own. As was only 
natural, his studied fairness and moderation did not satisfy 
partisans on either side; and his efforts towards concili- 
ation, marked by an unusual appreciation of the aims 
of both parties, laid him open to much misuntha\stii,n<Ung. 
His administration has been subjected to hostile criticism 
from various and contradictory points of vltuv ; but it 
did much, in a period of almost uiKexamph'd difficulty, 
to preserve peace and foster the spirit of kyalty. !!it% 
is credited with having suggested the roftatmeo to the 
Archbishops of the questions of lloservaticai and the use 
of' Incense; and it was his express diro(ition, when the 
hearing took place, that those who appeared on his Iwhalf 
should do everything possible to elucidate the truth. Ho 
strained every nerve to induce his clergy to accept Ids 
ruhng in accordance with the Archbishops’ opinion ; but 
when, during his last illness, a prosecutor brought prc»- 
ceedings against the clergy of five rec'alc.itrant clmrchcs, 
the Bishop, on full consideration, and on the iidvicci <»f 
his Archdeacons, interposed his veto. One otlicr cfilbrt 
on behalf of peace may be mentioned. Jn accordanct^ 
with a vote of the Diocesan Conference, Rut Bishop 
arranged a “Round Table Conference” Uiwmm repre- 
sentative members of various parties, to ho heki at IMlJiaiu 
in October 1900, on “the doctrine of the Jloly Eucharist 
and its expression in Ritual,” and a report of its prot:«'»'d • 
ings was published with a preface by him. 

No mistake could be greater, however, tlmn to regard 
things of this kind as the chief events of his crpisc^opatc. 
What concerned him most in them was not Urn fact of 
agitation against particular usages, but the fact that prin- 
ciples of true liberalism seemed to have prevailed so little, 
and that people were so anxious to withhold from othc^rs 
the very liberty which they claimed for themselves. The 
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true work of his episcopate was positive, not negative; 
and the gifts which made him a good historian made him 
also a great bishop. He knew how to rule, and he ruled 
in stately fashion, wearing cope and mitre on great occa- 
sions. All who came to consult him found him a tender- 
hearted and sympathetic counsellor, whose, fatherly wisdom 
was only the more conspicuous for its unassuming sim- 
plicity and its sound common sense. His chairmanship 
turned the London Church Congress of 1899, which had 
been regarded as a doubtful experiment, into an unqualified 
success. He realized as few did the office and message 
of the English Church in Christendom, and its witness 
on behalf of something greater than either sectarianism 
or undonominationalism. He was never tired of reiter- 
ating the essential truths to which the English Church 
bears witness, of directing attention to the great principles 
which underlie details of practice. Here too his position 
lay open to obvious misunderstanding, as being a mere 
glorification of insular Anglicanism. But his discernment 
of the truths which the English Church aims at presenting 
never blinded him to the faults of the presentation, and 
no man was loss insular than he. There was yet another 
..side to his work which was wider still. His interests 
■and his sympathies extended to every side of human life ; 
and from the first he took a foremost part in almost 
every good work that went on in his diocese, social or 
educational, political or religious. To describe this in 
detail would be impossible ; but it went on continuously, 
and through it his influence with thinking men and 
women increased steadily. Ho period could well have 
been fuller of fruitful work than the four years of his 
-episcopate, and certainly nothing could have been fuller of 
promise for the future. But the promise was not destined 
to bo fulfilled. By degrees the work, and especially the 
routine work, began to tell on him. He fell seriously 
ill in the lai-o summer of 1900, and the illness developed 
into ulceration of the stomacli. At length, on 14th Janu- 
.ary 1001, ho i)assod away, and was buried in St Paul’s 
-Cathedral on January 17. 

Bishop Creighton’s publications are too numerous to 
bo spoken of in detail ; they range in size from an excel- 
lent little primer of Homan History to his Ilutory of 
fM Fwpacy^ a work of groat and enduring value. He 
was a notaljlc preacher :■ a Greek ecclesiastic who hoard 
him frotpieritly, knowing then little English, said that there 
wore two words which recurred constantly in his sermons, 
sym2)athy and character , and the implied description 
is a true one. Ho was a man of striking presence, with 
a resonant voice, and clear-cut delicate features, recalling 
those of the groat Englishmen of Tudor days. He was 
a man of such unusual brilliance (people used to call him 
“the Admirable Crichton”) that many failed to see all 
that lay beneath it. His irrepressible and often daring 
humour, his frank distaste for much conventional religious 
■phraseology, and his readiness to accej)t people at their 
own standard and make the best of them, caused him 
to be little appreciated by some good people. But beneath 
it all there was profound wisdom and piety, extraordinarily 
wide sympathy, and a holy love of truth. He grew visibly 
with each new call upon him, and few modern bishops 
have made so wide and so deep an impression on their age 
as he did. (w. E. oo.) 

Crell, a town of France, arrondiasoment of Senlis, in 
the department of Oise, on the river Oise, 22 miles in direct 
line south-east of Beauvais, and an important junction 
on the railway from that i)Iace to Paris. The manufacture 
of machinery, heavy iron goods and nails, and copper and 
iron founding, are important industries; earthenware is 
also manufactured. The church is a mediaeval structure, 


267 

the earlier parts of which date from the 1 2th century, and 
there are ruins of a collegiate church of St Everemont on 
an island in the river, and some traces of a castle built by 
Charles V. The port traffic in 1899 amounted to 41,185 
tons. Population (1881), 7099; (1901), 9123. 

Of© mat ion® — A brief but interesting summary 
of the ancient usages among different nations in relation 
to the disposal of the body after death, and particularly 
to that by cremation, is given in the ninth edition of this 
work ; and a few particulars are added of its introduction 
into the United Kingdom at an early period. It is the 
design of the present writer to continue the narrative 
to the present date. As there stated, Sir Henry Thomp- 
son was the first to introduce the practice, and to perform 
it experimentally on animals ; advocating the procedure 
in an article which appeared in the Contemporary Eevieio 
of January 1874, which excited considerable notice at 
home and abroad. He had seen Brunotti’s results at the 
Vienna Exhibition in 1873, and his own were obtained 
in the manner described. At a very early date steps 
were taken to form an English Society to promote the 
practice of cremation. A declaration of its objects was 
drawn up and signed on 13th ' January 1874 by the 
following persons : — Shirley Brooks, William Eassie, Ernest 
Hart, the Rev. H. R. Hawois, G. H. Hawkins, John Cordy 
Jeaffreson, F. Lehmann, 0. P. Lord, W. Shaen, A. Strahan, 
Henry Thompson, Major Vaughan, Rev. C. Voysoy, and 
T. Spencer Wells ; and they frequently met to consider 
the necessary steps in order to attain their object. The 
laws and regulations having been thoroughly discussed, 
the membership of the Society was constituted by an 
annual contribution for expenses, and a subscription to 
the following declaration : — 

“IVe disapprove the present custom of burying the dead, and 
desire to substitute some mode 'which shall rapidly resolve the 
body into its component dements by a process which cannot offend 
the living, and shall render the remains absolutely innocuous. 
Until some better incthorl is devised, we desire to adopt that 
usually known as cremation.” 

Finally, on 29th April a meeting was hold, a Council 
was formed, Sir H. Thompson was elected President and 
Chairman, an office ho still held in 1901. hir Eassie 
was at the same time elected secretary.^ 

In 1875 the following wore added: — Mrs Rose Craw- 
shay, lilr Higford Burr, Rev. J. Long, Mr W. Robinson, 
and the Rev. Brooke Lambert. 8ubscj([ue]itly, and in 
order of date of appointment, followed the lit. Hon. 
Lord Bramwcllj Sir Ohas. Cameron, M.P.; Dr Parqtiliar- 
son, M.P.; Sir Douglas Galton; lit. Hon. Lord Playfair; 
Mr Martin Ridley Smith; Mr James A. Budgett; Mr 
Edmund Yates ; Mr J. S. Plotcher ; Mr J. C. Swinhurne- 
Hanham; His Grace the Duke of Westminster (on Lord 
Bramwell’s death) ; and Sir Arthur Arnold, L.O.C. 

On account of difficulties and prejudices which cannot 
be further referred to hero,^ the Council was unable to 
purchase a freehold until 1878, when an acre was obtained 
at Woking, not far distant from the Cemetery. At this 
time the furnace employed by Professor Gorini of Lodi, 
Italy, appeared to bo the best for working with on a 
small scale ; and ho was invited to visit this country 
to superintend its erection. This was completed in 1879, 
and the body of a horse was cremated rapidly and com- 
pletely without any smoke or effluvia from the chimney. 
No sooner was this successful atop taken than the President 


^ This was the lirst society Ibnned in Europe for the promotiou of 
cremation. 

® For a full account of these, see Moil&rn Orewiaiion : Its Jlidory 
and Eractioe to tlm Present hate. By Sir H, Thompson, Bart,, 
F.B.O.S., &c. Fourth edition. Smith & Elder, Waterloo Place, 1901. 
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received a communication from the Home Office, which 
resulted in a personal interview with the Home Secretary ; 
the issue of which was that if the Society desired to avoid 
direct hostile action, an assurance must be given that no 
cremation should be attempted without leave first obtained 
from the Minister. This of course was given, no further 
building took place, and the Society’s labours^ were con- 
fined to employing means to diffuse information on the 
subject. Sir Spencer Wells brought it before the annual 
meeting of the British Medical Association in 1880, when 
a petition to the Home Secretary for permission to adopt 
cremation was largely signed by the leading men in town 
and country, but without any immediate result. The next 
important development was an apphcation to the Council 
in 1882, by Captain Hanham in Dorsetshire, to under- 
take the cremation of two deceased relatives who had left 
express instructions to that effect. The Home Secretary 
was applied to, and refused. The bodies were preserved, 
and Captain Hanham erected a crematorium on his estate, 
and the cremation took place there. He himself, dying 
a year later, was cremated also ; in both cases the result 
was attained under the supervision of Mr J. C. Swinburne- 
Hanham, who succeeded Mr Eassie in 1888 as Secretary 
to the Society. The Government took no notice. But 
in 1883 a cremation was performed in Wales by a man 
on the body of his child, and legal proceedings were 
taken against him. Mr Justice Stephen, in February 1884, 
delivered his well-known judgment at the Assizes there, 
declaring cremation to be a legal procedure, provided no 
nuisance were caused thereby to others. The Council 
of the Society at once declared themselves absolved from 
their promise to the Home Office, and publicly offered to 
perform cremation, laying down strict rules for careful 
inquiry into the cause of death in every case. They stated 
that they were fully aware that the chief practical objection 
to cremation was that it, removed traces of poison or 
violence which might have caused death. Declining 
to trust the very imperfect statement generally made 
respecting the cause of death in the ordinary death 
certificate (unless a coroner’s inquest had been held), they 
adopted a system of very stringent inquiry, the result 
of which in each case was to be submitted to the Presi- 
dent, to he investigated and approved by him before 
cremation could take place, with the right to dechne or 
order an inquest if he thought proper 3 and this course has 
been followed ever since the first cremation. 

It was on 26th March 1885 that the first cremation 
took place, the subject being a lady.^ In 1888 it became 
necessary, nearly 100 bodies having been by this date 
cremated, to build a large hall for religious service, as 
well as waiting-rooms, in connexion with the crematorium. 
The Dukes of Bedford and Westminster headed the appeal 
for funds, each with <£105. The former especially took 
great interest in the progress of the Society, and offered 
to furnish further donations to any extent necessary. 
During the next two years he generously defrayed costs 
to the amount of £3500, and built a smaller crematorium 
adjacent for himself and family. The latter building was 
first used on 18th January 1891, a few days after the 
death of His Grace (the ninth duke of Bedford). The 
number of cremations slowly increased year by year, and 
the total at the end of 1900 was 1824. Many of these 
were persons of distinction — by rank, or by attainments 
in art, literature, and science, or in public life. 

The Council next turned their attention to the need for 
a national system of death certification, to he enforced by 
law as an essential and much needed reform in connexion 
with cremation. On 6 th January 1893 the Duke of 


^ TimeSi 27tli Marcli 1885. 


Westminster introduced a deputation to the Secretary of 
State for the Home Department, Mr Asquith, and the 
President of the Cremation Society opened the case, show- 
ing that no less than 7 per cent, of the burials in England 
took place without any certificate, while in some districts 
it was far greater. In consequence of this the Home 
Secretary appointed a Select Committee of the House 
of Commons, which was presided over by Sir Walter 
Foster, of the Local Government Board, '' to inquire iiitO' 
the sufficiency of the existing law as to the disposal of 
the dead . . . and especially for detecting the causes 
of death due to poison, violence, and criminal negdect.”' 
After a prolonged inquiry and careful consideration of 
the evidence, a full report and conclusions drawn there- 
from were unanimously agreed to, and published as a 
blue-book in the autumn of 1893.^ 

The following conclusions are quoted from this volume -Pago 
iii. So far as affording a record of the true cause of death and 
the detection of it in cases where death may have been due to^ 
violence, poison, or where criminal neglect is concerned, the class, 
of certified deaths loaves much to ho desired.” Page iv. Certiti- 
cation is extremely important as a deterrent of crime, and numer- 
ous proofs are given at length in suj»port of the statement. . . . 
‘‘Contrast this class with that of uncertified deaths, when the 
result is such as to force upon your Committee the conviction that 
vastly more deaths occur annually from foul play and criminal 
neglect than the law recognizes.” Pago viii. Great uncertainty 
in resorting to the coroner’s court, and want of system in caunexiem 
with the practice of it, are affirmed to exist. Piigc x. It is stated 
that the opportunity for perpetrating crime is great in tho^ con- 
siderable class of uncertified cases . . . “in short, the existing 

procedure plays into the hands of the criminal classes.” “Your 
Committee are much impressed with the serious ])()SHil)iliiies im- 
plied in a system wliicli periniR death and burial to tak(‘ place 
without the production of satisfactory medical evidence of the 
cause of death.” Pago xii. “Your Committee have arrived at 
the conclusion that the appointment of mcdicjal officials, who 
should investigate all cases of d(‘ath which arc not etirtilied by 
a medical practitioner in attendance, is a proposal which deserves, 
their support.” 

In considering cremation, the Comiuiitoc reported as follows : — 
Page xxii. “Your Committee arc of oifiniou that tlujrc is only 
one question in connexion with this method of disj losing of a 
dead body to which it is necessary for them to refer. That" ques- 
tion is the supposed danger to the community arising from the 
fact that with the destruction of the body the possibility of obtain- 
ing evidence of the cause of death by post^mortam examination 
also disappears.” The mode of proceeding adopted by the Crema- 
tion Society of England having been described, “your Committee 
are of opinion that with the precautions ado])tc(l in connexion 
with cremation, as carried out by the Cremation Society, there 
is little probability that cases of crime would escajio detection, 
but inasmuch as these precautions are purely voluntary, your 
Committee consider that in the interests of public safety sucdi 
regulations should be enforced by law.” 

After this, it could only he a question of time heforo 
the admitted demands for official inquiry wore enforced by 
law in every case of death 3 when that is done, the general 
employment of cremation may safely follow. In August 
1894 the President of the Society laid the results of the 
Select Committee before the British Medical Association 
at Bristol, and a unanimous vote was obtained in favoim 
of the suggestions made by it. In November a second 
deputation waited on Mr Asquith, in which the President 
of the Society begged him to carry out the system recom- 
mended. The Home Secretary replied that the business 
belonged to the Department of the Local Government 
Board, and that it was already dealing with the question 
and bringing it to a satisfactory solution. Soon after- 
wards, however, the Government changed, other questions 
became pressing, and further consideration of the subject 
was postponed. 

It is most desirable to p\it in force by Act of Parliament the 
recommendations of the -Select Committee before mentioned. The 

^ JReports m Death Gertifmtion, 1893. Eyre & Spottiawoode,, 
London (373, 472). 
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chief provisions have been carefully considered by the Council 
of the Society, and the regulations necessary for registration of 
death and the disposal of the dead may be outlined as follows : — 

1. That no body should be buried, cremated, or otherwise disposed 
of without a medical certificate of death signed, after personal 
knowledge and observation, or by information obtained after investi- 
gation made by a qualified medical officer appointed for the purpose. 

2. A qualified medical man should be appointed as official certifier 
in every parish, or district of neighbouring parishes, his duty 
being to inquire into all cases of death and report the cause in 
writing, together with such other details as may be deemed neces- 
sary. This would naturally fall within the duties of the medical 
officer of health for the district, and registration should be made 
at his office. 3. If the circumstances of death obviously demand 
a coroner’s inquest, the case should be transferred to his court 
and the cause determined, with or without autopsy. If there 
appears to be no ground for holding an inquest, and autopsy be 
necessary to the furnishing of a certificate, the official certifier 
should make it, and state the result in his report. 4. No person 
or company should be henceforth permitted to construct or use 
an apparatus for cremating liumaii bodies without licence from the 
Local Government Board or other authority. 5. No crematory 
should be so employed unless the site, construction, and system of 
management have been approved after survey by an officer appointed 
by Government for the purpose. But the licence to construct or 
use a crematory should not be withheld if guarantees are given 
that the conditions required are or will be complied with. All 
such crematories to be subject at all times to inspection by an 
officer appointed by the Government. 6. The burning of a human 
body, otherwise than in an officially recognized crematory, should 
be illegal, and punishable by penalty. 7. No human body should 
be cremated unless the official examiner added the words “ Crema- 
tion permitted.” This he should be bound to do if, after due 
inquiry, ho can certify that the deceased has died from natural 
causes, and not from ill-treatment, poison, or violence. 

Undoubtedly in populous comnaunities and in crowded 
districts tbe burial of dead bodies is liable to be a source 
of danger to the living. As early as 1840 a Commission 
had been appointed, including some of the earliest author- 
ities on sanitary science, — namely, Drs Southwood Smith, 
Chadwick, Milroy, Sutherland, Waller Lewis, and others, — 
to conduct a searching inquiry into the state of the burial- 
grounds of London and large provincial towns. By the 
report 1 the existence of such a danger was strikingly 
demonstrated, and intramural interments were in con- 
sequence made illegal. The advocates of burial then 
declared that interment in certain light soils would safely 
and efficiently decompose the putrefying elements which 
begin to bo developed the moment death takes place, and 
which rapidly become dangerous to the living, still more 
so in the case of deaths from contagious disease. But 
these light dry soils and elevated spots are precisely those 
best adapted for human habitation; to say nothing of 
their value for food-production. Granted the efficiency 
of such burial, it only effects in the course of a few years 
what exposure to a high temperature accomplishes with 
absolute safety in an hour. In a densely populated country 
the struggle between the claims of the dead and the 
living to occupy the choicest sites becomes a serious matter. 
All decaying animal remains give off effluvia — ^gaaes — 
which are transferred through the medium of the atmo- 
sphere to become converted into vegetable growth of some 
kind — trees, crops, garden produce, grass, &c. Every 
plant absorbs these gases by its leaves, each one of which 
is provided with hundreds of stomata — open mouths — 
by which they fix or utilize the carbon to form woody 
fibre, and give off free oxygen to the atmosphere. Thus 
it is that the air we breathe is kept pure by the constant 
interaction between the animal and vegetable kingdoms. 
It may be taken as certain that the gaseous products 
arising from a cremated body — amounting, although invis- 
ible, to no less than 97 per cent of its weight, 3 per 


1 A Special Inquiry into ths Practice of Interment in Towns, by 
Edwin Chadwick (London, 1843), is replete with evidence, and should 
be read by those who desire to pursue the inquiry further. 


269 

cent only remaining as solids, in the form of a pure 
white ash — become in the course of a few hours integral 
and active elements in some form of vegetable life. The 
result of this reasoning has been that, by slow degrees, 
crematoria have been constructed at many of the populous 
cities in Great Britain and abroad. In Manchester a 
large one was opened in 1892, in Glasgow in 1894, in 
Liverpool in 1896, in Hull in 1899. In Birmingham 
another is in progress of formation. 

The subject of employing cremation for the bodies of 
those who die of contagious disease is a most important 
one. Sir H. Thompson advocated this course in a paper 
read before the International Congress of Hygiene held 
in London in 1891; and a resolution strongly approving 
the practice was carried unanimously at a large meeting 
of experts and medical officers of health. Such diseases 
are small -pox, scarlet fever, diphtheria, consumption, 
malignant cholera, enteric, relapsing, and puerperal fevers, 
the annual number of deaths from which in the United 
Kingdom is upwards of 80,000. Complete disinfection 
takes place by means of the high temperature to which 
the body is exposed. Heated air suffices, and the chamber 
of a Siemens regenerative gas-furnace, where no flame 
enters, is the most perfect form for accomqilishing the 
process. It wiU probably, at no distant period, supersede 
the furnaces now employed. At the present day it is 
compulsory to report any case in the foregoing list, when- 
ever it occurs, to the medical officer of health for the 
district ; and it is customary to disinfect the rooms them- 
selves, as well as the clothes and furniture used by the 
patient if the case be fatal ; but the body, which is the 
source and origin of the evil, and is itself loaded with the 
germs of a specific poison, is left to the chances which 
attach to its preservation in that condition, when buried 
in a fit or unfit soil or situation. 

The process of preparing a body for cremation requires a brief 
notice. The plan generally adopted is to place it (in the usual 
shroud) in a light pine shell, discarding all heavy oak or other 
coffin, and to introduce it into the furnace in that manner. For 
the purpose of transit such a shell is convenient and appropriate ; 
but it is best to discard the linen shroud — the coinhustion of which, 
together with the shell, produces a quantity of black charcoal, 
which has subsequently to be separated, not without some trouble, 
from the white ashes of the body — in favour of one of a stout 
woollen material ; this, being an animal product, is destroyed and 
dissipated by cremation, and is so made that the body may be 
easily cremated -without the shell. A sheet of flannel is provided, 
say 10 feet by 5 or 6 feet for an adult of average size, in which the 
body is placed ; the sides of the sheet are then to be folded across 
the body, one overlapping the other, so as to cover it entirely. 
Thus the folded ends of the sheet will extend some 2 feet or so above 
and belo-w the head and feet of the body respectively. Above 
each of these points a piece of stout wide strong tape or web 
should be firmly tied round the folded sheet, and in at least two 
places round the covered body also, so as to maintain tlio sheet 
in situ,. These ends are then turned over when the body has been 
placed in the shell, before the lid is adjusted for removal. Immedi- 
ately before the act of cremation commences, the shell should be 
opened, the body be carefully and reverently lifted out by a bearer 
at each end of the sheet, a third supporting the centre, and be 
placed on the frame which enters the crematorium. 

The following statistics skow tbe history of modem 
cremation and its progress at home and abroad to the 
present date : — 

Foreign Oowitries. — The first experiment in Italy was made by 
Brunetti in 1869, his second and third in 1870. Gorini and Polli 
published their first eases in 1872. Brunetti exhibited his at 
Vienna in 1873. All were performed in the open air. The next 
in Europe was a single case at Breslau in 1874. Soon after, an 
English lady was cremated in a closed apparatus (Siemens) at 
Dresden. The next cremation in a closed receptacle took place at 
Milan in 1876. In the same year a Cremation Sopiety was formed, 
a handsome building was erected, and two Gorini furnaces were at 
work in 1880. In 1899 the total number of cremations was 1355. 
Other crematoria were subsequently erected at Lodi, Cremona, 
Brescia, Bologna, Varese, Padua, and Venice. At Bologna the total 
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cremations numbered 155 U|) to December 31, 1900. At Venice the 
total cremations numbered 45 in J^Iay 1899, One crematorium 
began in Rome in 1883, and the cremations numbered 800 up to 
May 1899. At the present time 28 crematoria exist in Italy. 

In G-ermany the first crematorium was erected at Gotha ; it 
began in 1879, and the total -cremations in December 31, 1900, 
numbered 246S. At Ohlsdorf, Hamburg, the crematorium began 
in November 1892, and the total cremations up to December 31, 
1900, numbered 646. At Heidelburg the crematorium started in 
1891, and the total cremations np to November 28, 1900, nnmbered 
895. A crematorinm started working at Offenbach on December 
13, 1899, and at the end of its first year (December 13, 1900) 
had cremated 113 bodies. Throughout the German Empire there 
are forty societies for promoting cremation, numbering about 40,000 
members. 

Other societies now exist in Denmark, Holland, Belgium, Sweden, 
Norway, and Switzerland. At the crematorium recently constructed 
at Copenhagen 28 bodies were cremated in 1899, the same in 1900 ; 
the total being 56. The Stockholm crematorium began in October 
1887, and the total cremations up to May 1899 numbered 495, 
The Gothenburg crematorium (also in Sweden) began in January 
1890, and the total cremations up to May 1899 was 120- 

In Paris a Cremation Society was founded in 1880, and in 
1886-87 a large crematorium was constructed by the Municipal 
Council at Pere Lachaise, containing three Gorini furnaces. It 
was first used in October 1887 for two men who died of small-pox. 
The demand became large ; an improved furnace was soon devised, 
the unclaimed bodies at the hospitals and the remains at the 
dissecting rooms being cremated there, besides a large number 
of embryos. In 1890 the total number, including the last-named 
class, exceeded 3000 ; in 1895, 4000 ; numbering 4554 at the end 
of 1899 ; and the number for the year 1900 was rather larger. 
The total number of incinerations in private life exceeds the 
previous record, being, _ up to December 31, 1900, 197 ; but the 
employment of cremation for the purposes named has deterred 
a resort to it by many. Had a separate establishment been organ- 
^ed for the public, its success would have been greater ; the error 
is now obvious and may he rectified soon, for a magnificent edifice 
is in course of construction by the municipality of Paris for the 
conservation of the ashes, &c., which vdll form a larger and more 
imposing columbarium than has yet been seen. Lastly, the con- 
struction of crematoria in all the great provincial centres of France — 
Lyons, Lille, Rheims, Nice, Marseilles, Toulouse, and Bordeaux— 
is being completed or is commencing. At Rouen it is already in 
operation with good results, the low damp soil there being unfit 
for burial.^ 

In Buenos A 3 n:’es, since 1844, the bodies of all persons dying of 
contagious disease are cremated, and there is also a separate estab- 
lishment for the use of the public. 

At Tokio in Japan no less than twenty-two crematoria exist, and 
about an equal number of cremations and burials in earth tako 
place. 

United Kmgdom. — The following is the report from the crema- 
torium at Woking for each year, commencing with the first in 
1885 and concluding with that ending December 31, 1900. 


Tear. 
1885 . 


Cremations 

Number. 

3 

1886 . 


10 

1887 . 


13 

1888 . 


28 

1889 . 


46 

1890 . 


54 

1891 . 


99 

1892 . 


. 104 

1893 , 


, 101 


at Woking. 


Year. 

Number. 

1894 . 

- 125 

1895 . 

. 150 

1896 . 

. 137 

1897 . 

. 173 

1898 . 

. 240 

1899 . 

. 240 

1900 . 

. 301 

Total . 

. 1824 


The Manchester orematoriuni began in 1892, and the tol 
cremafaons to December 31, 1900, numbered 475. The Glaset 
crematorium began in 1895, and the total cremations uT 
December 31, 1900, numbered 75. The Liverpool orematoriii 

nSeSd^lo2 ^Th^ December 31, 190 

numbered 102. The Hull crematorium was opened on Janua 

2, 1901. It IS the first crematorium erected in England und 
municipal authority. S^en cremations took place within a mon 
of its openi^. The Bnmingham crematorium is not vet 
operation. The capital is subscribed, but a proper site b 
not yet been met with. P * 


It. I TOter w indebted for the history of cremation in Prance and 
Its departments to the Bulletin de la Soc pom- la Propaga^u de 
llnc^atim P^ia, by M. Georges Salomon, secreW^S 1 
foundation in 1880 up to the end of 1900 ; and also forTbe reports 
T.S Amenoa and Japan. The present writer has visited PJre 


The Cremation Society of England has been long endeavouring 
to obtain a site on which to establish a crematorium 'within coii- 
venient driving distance of Central London ; and iu Deccmljcr 
1899 a company 'was formed for the purpose, its title being “The 
London Cremation Company Ltd.” 

The only crematorium at present available to tlio inhabitants 
of London is that at Woking, the property of, and managed by, 
the Cremation Society of England ; but a freehold site, 12 acres 
in extent, has been purchased about 5 miles distant from the 
Marble Arch, surrounded by open country, and on one of the best 
main roads north of London, and here it is intended to creet 
crematoria on the newest and the most ai)provcd princijdo, with jl 
chapel, waiting - rooms, and attendants’ lodges, together witli 
private and public columbaria for the reception of cinerary urns. 
The laud not so occupied will be laid out as a garden, with lawns, 
trees, and shrubs, becoming a place of increasing interest and beauty 
from year to year : where ample space will bo atlbrded ibr the 
erection of monuments, and provision made for the interment of 
ashes for those who prefer it. 

United States . — ^There are twenty-five crematoria in the United 
States. At Fresh Pond, New York, the first crematorium was 
erected in 1885, and the total number of cremations to December 
31, 1900, was 3903. At Buffalo, N.Y., tho iirst CKMiiation to(tk 
place in 1885, and the total number up to Dcccmbcu’ 31, 1900, 
was 484. At Troy (Earl Crematorium), N.Y., the first cremaiitm 
took place in 1890, and the total number up to Dcxuuuber 31, 15)00, 
was 146. At Swinburne Island, N.Y., cremations c.ommenced in 
1890, total to 1898 being 106. At Waterville, N.Y., creinations 
commenced in 1893, total to December 31, 1900, being 3>8. At St 
Louis, Missouri, cremations commenced iu 1888, totarto l)c(!(^mber 
31, 1900, being 1054. At Philadoljihia, Penn., cremations com- 
menced in 1888, total to December 31, 1000, being 914. At San 
Francisco, Cal. (“Odd Fellows ”), commenced iu 1895, total to De- 
cember 31, 1900, being 1535. At San 1 'Vaneisco, Cal. (“CyinvHH 
Lawn”), commenced in 1893, total to Deoouibcr 31, 1900, lieiiig 032. 
At Los Angelos, Cal, commenced in 1888, total to 1898 being 352. 
At Boston, Mass., commenced in 1893, total to December 31, 
1900, being 1057. At Cincinnati, Ohio, commenced iu 1887, total 
to December 31, 1900, being 647. At Chicago, commmnied in 
1893, total to December 31, 1900, being 695. At Didrtut, Mieb- 
igan, commenced in 1887, total to Deccmlmr 31, 1900, bimig 371. 
At Pittsburg, Penn., commenood in 1886, total to DiHumduT t31, 
1900, being 21G. At Baltimore, commenood in 1885), total to 
December 31, 1900, being 180. At Lancaster, Penn,, (^otnmenced 
in 1884, total to December 31, 1900, being 5)5. At Davcnnnrt, 
Iowa, commenced in 1891, total to December SI, 1900, iKung 134, 
At Milwaiikoo, commenced in 1896, total to 0(dob(‘r 1900 being 
Washington, commenced in 1897, total to Deetmiljcr 31, 
1900, hemg 109. Tho Lo Moyne (We.dungl on) (Iremelory, the 
first m tho Uiuted States, was erected by Dr F. Julius U Moyne 
in ^76 for private use. Tho first cremation was that (tf tin*. Baron 
de Pahn of New York, December 6, 1876. Dr F. Jnliu.s Lv. M(.yao 
died October 1879, and his remains were crcmattul in his own 
crematory. Total number cremations since, to February 1 901 , bdng 
42. At Pasadena, Cal, commenced in 1895, total to cud of 1898 
being 66. At St Paul, Minn., commoneod in 1897, total to 
December Zl 1900, being 56. At Fort Wayne, IiuL, (Hmimmu-cul 
in 1897, total to December 31, 1900, being Id. From tho remain- 
ing crematorium at Middletown, Oonn., statistics have not liccm 
received. 

The sum total of tho above incinerations at tho twenty 
crematoria in America amounts to 13,004 up to December 31, 

laOOk 

(iL Th.) 


Cremer, Jakobus Jan (1837^1880), Dutch 
novelist, born at Arnhem, September 1837, fitarted life as 
a painter, but soon exchanged the brash for tho pen. The 
great success of his first novelettes (BetuwHvhe Mowlkn 
Overhetuwsche Novdlen), published about 
reprinted many times since, and translated into German 
and French — showed Cromer the wisdom of his new 
departure. ^ These short stories of Dutch provim-inl 
Ilf© axe written in the quaint dialect of tho lUd-nwc, (In* 
large fiat Gelderland island, formotl by the Ilhine,' tho 
name recalling the presumed earliest inhabitants, tho 
Hatavn Cromer is strongest in his delineation of character. 
His picturesque humour, coming out, porlmps, mf>8t 
torcibly in his numerous readings of the Betuwc novelottos, 
soon procured him the name of the “Dutch Piite Router.*’ 
In his later novels Cremer abandons both the language 
i the slight love-stories of the Betuwc, depicting the 
Dutch. life of other centres in tho national tongue. Tho 
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principal are : Anna Booze (1867), Dokter Helmond en zijn 
Vrouw {Dr H, and his Wife, 1870), Hanna de Freule 
{The Honourable Miss Hannah, 1873), Daniel ^ils, <fec. 
Cremer was less successful as a playwriglat, and his two 
comedies, Feasant and Nobleman and Emma Bertholt, did 
not enhance his fame 3 nor did a volume of poems, pub- 
lished in 1873. He died at The Hague in June 1880. 
His collected novels have appeared at Leyden. An 
English novel, founded by Albert Vandam upon Anna 
Booze, considered by many his best work, was published in 
London (1877, 3 vols.) under the title of An Everyday 
Heroine, (h. tl) 

a fortified town and episcopal see of 
Lombardy, Italy, capital of the province Cremona, on the 
left bank of the Po, 51 miles by rail south-east from Milan, 
an important railway junction in the middle of North 
Italy. Amongst the public buildings should be particu- 
larly mentioned the Benaissance churches of St Sigismund 
(begun in 1463) and St Peter (1549), the baptistery {circa 
900, but rebuilt in 1167), the Palace of the Jurisconsults 
(1292), and the Ala-Ponzone Museum, containing works of 
the native school of painters, and archaeological collections. 
There are also sjatueo to Garibaldi, Victor Emmanuel, 
and the musician Ponchielli (1893). Cremona has two 
technical schools and a school of singing. Its manufactures 
embrace the rearing of silkworms and silk-throwing, with 
ironworks and foundries. Population (1881), 31,930; 
(1901), 37,661. 

Cremona, Luig-i (1830 ), Italian mathema- 

tician, was born at Pavia 7th December 1830. In 1848, 
when Milan and Venice rose against Austria, Cremona, then 
only a lad of seventeen, joined the ranks of the Italian 
volunteers, and remained with them, fighting on behalf of his 
country’s freedom, till, in 1849, the capitulation of Venice 
put an end to the hopeless campaign. He then returned to 
Pavia, where he pursued his studies at the university under 
the distinguished mathematician Brioschi, and determined 
to seek a career as teacher of mathematics. His first 
appointment was as elementary mathematical master at 
the Gymnasium and Lyceum of Cremona, and he after- 
wards obtained a similar post at Milan. In 1860 he was 
appointed to the professorship of Higher Geometry at the 
XJniversity of Bologna, and in 1866 to that of Higher 
Geometry and Graphical Statics at the Higher Technical 
College of Milan. In this same year he competed for the 
Steiner Prize of the Berlin Academy, with a treatise en- 
titled “Memoria sulle superficie di torzo ordine,’’ and 
shared the award with Professor Sturm. Two years later 
the same prize was conferred on him without competition. 
In 1873 he was called to Borne to organize the College of 
Engineering, and was also appointed Professor of Higher 
Mathematics at the university. Cremona’s reputation had 
now become European, and in 1879 he was elected a corre- 
sponding member of the Boyal Society. In the same year 
he was made a senator of the Kingdom of Italy. As early 
as 1856 Cremona had begun to contribute to the Annali di 
Scienze matematiche e fisiche, and to the Annali di 
Matematica, of which ho became afterwards joint editor. 
Papers by him have appeared in the mathematical journals 
of Italy, France, Germany, and England, and he has 
published several important works, many of which have 
been translated into other languages. His manual on 
Graphical Statics and his Elements of Projective Geometry 
have been published in English by the Clarendon Press. 
His life has been devoted to the study of higher geometry 
and reforming the more advanced mathematical teaching 
of Italy. He is a follower of Steiner, preferring synthetic 
to analytic methods. In his Introduction to a Geometrical 
Theory of Plane Curves he develops by a uniform method 
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many new results, and proves synthetically all important 
results hitherto reached by analysis. The theory of the 
transformation of curves, and of the correspondence of 
points on curves, was extended by him to three dimen- 
sions. He has devoted special attention to ruled surfaces, 
surfaces of the second order, space-curves of the third 
order, and the general theory of surfaces. 

capital of Union county, Iowa, U.S.A., 
on the high prairie (whence its name), at an altitude of 
1312 feet. It is at the intersection of two branches of 
the Chicago, Burlington, and Quincy Kailways. Popula- 
tion (1880), 5081 ; (1900), 7752. 

CrOSWick^ a borough of Victoria, Australia, in 
the county of Talbot, on the Tullaroop Creek, 85-^- miles 
by rail north-west of Melbourne, and 11 miles north of 
Ballarat. Much of the surrounding district is fertile and 
well timbered. The quartz and alluvial gold mines of the 
district are important, employing about 1300 persons. 
Population (1881), 3731; (1900), about 4700. 

— During the past half-century the affairs of 
Crete have repeatedly occupied the attention of Europe. 
Owing to the existence of a strong Mussulman minority 
among its inbabitants, the warlike character of the 
natives, and the mountainous configuration of the 
country, which enabled a portion of the Christian popula- 
tion to maintain itself in a state of partial independence, 
the island has constantly been the scene of prolonged and 
sanguinary struggles in which the numerical superiority of 
the Christians was counterbalanced by the aid rendered to 
the Moslems by the Ottoman troops. This unhappy state 
of affairs was aggravated and perpetuated by the intrigues 
set on foot at Constantinople against successive governors 
of the island, the conflicts between the Palace and the 
Porte, the duplicity of the Turkish authorities, the dis- 
sensions of the rex:)resentatives of the Great Powers, the 
machinations of Greek agitators, the rivalry of Cretan 
politicians, and prolonged financial mismanagement. A 
long series of insurrections — those of 1821, 1833, 1841, 
1858, 1866-1868, 1878, 1889, and 1896 may be especially 
mentioned — culminated in the general rebellion of 1897, 
which led to the interference of Greece, the intervention 
of the Great Powers, the exxmlsion of the Turkish authori- 
ties, and the establishment of an autonomous Cretan 
government under the suzerainty of the sultan. According 
to the new autonomous constitution, the supremo power is 
vested in Prince George of Greece, acting as high com- 
missioner of the protecting Powers. The authority thus 
conferred is confided exclusively to the present high 
commissioner, and is liable to modification by law in the 
case of his successor. The x)rinco is irresponsible, but his 
decrees, except in certain specified cases, must bo counter- 
signed by a member of his Council PIo convokes, i)ro- 
rogues, and dissolves the Chamber, sanctions laws, exorcises 
the right of jmrdon in case of x)oliticaI offences, represents 
the island in its foreign relations, and is chief of its military 
forces. The Chamber {^ovXy\ which is elected in the 
proportion of one deputy to every 5000 inhabitants, meets 
for a session of two months every two years. Ten of its 
members are nominated by the prince. A new election is 
held before each session, and when the Chamber assembles 
a budget for a period of two years is submitted. The 
Chamber exercises a complete financial control, and no 
taxes can be imposed without its consent. ^ The prince 
is aided in the administration by a Cabinet of five 
members, styled “councillors” (cr-u/AySouXot), who super- 
intend respectively the de])artment 8 of justice, finance, 
education, imblic security, and the interior. The council- 
lors, who are nominated and dismissed by the x>rinco, are 
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responsible to tbe Chamber, which may impeach them 
before a special tribunal for any illegal act or neglect^ of 
duty. La^e exceptional legislative and administrative 
powers were accorded to the prince at the opening of his 
rule. In general the Cretan constitution is character- 
ized by a conservative spirit, and contrasts with the ultra- 
democratic systems established in Greece and the Balkan 
States. A further point of difference is the more liberal 
payment of public functionaries in Crete. For adminis- 
trative purposes the departmental divisions existing under 
the Turkish Government have been retained. There are 
5 nomoi or prefectures (formerly sanjaJcs) each under a 
prefect (ro/xapyTj?), and 23 eparchies (formerly kazas) 
each under a sub-prefect (eVa/JX^^)- All these function- 
aries are nominated by the prince. The prefects are 
assisted by departmental councils. The system of muni- 
cipal and communal government remains practically 
unchanged. The island is divided into 86 communes, 
each with a mayor, an assistant-mayor, and a communal 
council. The mayors and their assistants were formerly 
elected 3 they are now appointed by the high com- 
missioner, who also for the present nominates the 
members of the communal councils. The councils assess 
within certain limits the communal taxes, maintain roads, 
bridges, (fee., and generally superintend local affairs. 
Pablic order is maintained by a force of gendarmery 
(x^po4>vXaKy]) organized and at present commanded by 
110 Italian officers, who in course of time will be succeeded 
by natives. The proposed strength was 1400 men, but 
this number has been reduced to 1246. The expenditure 
for the maintenance of this force forms the heaviest item 
in the budget. The constitution authorizes the formation 
of a militia (TroXiroclivXaK'q) to be enrolled by conscription, 
but in existing circumstances the embodiment of this 
force seems unnecessary. The administration of justice 
is on the French model. A supreme court of appeal, 
which also discharges the functions of a court of cassa- 
tion, sits at Canea. There are two assize courts at 
Canea and Candia respectively with jurisdiction in re- 
gard to serious offences {KaKovpyrjjjLara). Minor offences 
(7rX7jiip.€Xrjjxara) and civil causes are tried by courts of 
first instance in each of the five departments. There 
are 26 justices of peace, to whose decision are referred 
slight contraventions of the law (TTraterjuara) and civil 
causes in which the amount claimed is below 600 francs. 
These functionaries also hold monthly sessions in the 
various communes. The judges are chosen without regard 
to reb^ious belief, and precautions have been taken to 
render them independent of political parties. They are 
appointed, promoted, transferred, or removed by order of 
the council of justice, a body composed of the five highest 
judicial dignitaries, sitting at Canea. An order for the 
removal of a judge must he based upon a conviction for 
some specified offence before a court of law. The jury 
system has not been introduced. The Greek penal code 
has been adopted wdth some modifications. The Ottoman 
civil code is maintained for the present, but it is pro- 
posed to establish a code recently drawn up by Greek 
jurists which is mainly based on Italian and Saxon law. 
The Mussulman cadis retain their jurisdiction in regard to 
religious affairs, marriage, divorce, the wardship of minors 
and inheritance. 

Finance , — The budget estimates for the year 1900, the 
first which had been made up for a complete year under 
the new autonomous government, were as given below. 
In addition to the regular revenues inscribed in the 
budget, a sum estimated at 3,700,000 dr. approximately 
remained available, derived from the issue of a new coin- 
age and other exceptional sources. The four protecting 
Powers further advanced 1,000,000 fr. each to defray the 


initial expenses of the High Commissioner's Government. 
It was proposed to expend considerable sums on roadinakiiig 

Receipts. Drachmee. Expenditure. Braclnna'. 

Direct taxation . . . 1,524,320 High CommiH.sioner . . 200,000 

Indirect taxation (stamps. Financial administration * 594,000 

dues, &c.) . . . 662,737 Interior. . . . 485,000 

Monopolies . . . 124,000 Gendarinory . . . 1,086,000 

State domains, and other Education . . . 8.82, 000 

property . . . 132,638 Justice .... 577,000 

Export dues (1 per cent.) . 93,144 — — 

Import dues (S per cent.) 4,374,000 

and taxes on consumption 1,312,894 
Other sources . . . 232,444 

4,082,177 

and public works. The Cretans are at present more lightly 
taxed than any people in Eurojie. The tithe has been 
replaced by an export tax on agricultural produce levied 
at the custom-houses, and the smaller peasant proprietors 
and shepherds of the mountainous districts are ])r!ictically 
exempt from any contribution to the ^State. The com- 
munal tax does not exceed on the average 2 fr. annually 
for each family. The poorer communes arc aided by a 
State subvention. Notwithstanding the ha^'ot* wrought 
during repeated insurrections, the impoverishnumt of the 
peasants, the desolation of the districts formerly inhabited 
by the Moslem agricultural population, and tlu' drain of 
gold resulting from the sale of Moslem lands and emi- 
gration of the former proprietors, the financial ]>rospcct's 
of the island wore favourable, and a rapid recovery of 
prosperity was anticipated. 

Production and Industries. — Owing to the voU-auic nature of 
its soil, Crete is ju’obably rich in minerals. JUau'nt (‘xjn'i-iim-nts 
lead to the conclusion that iron, load, nianganese, and 

sulphur exist in considerable abundance. Cupp(*r and ziu<’. Ikim' 
also been found. A large number of a,X)]ilicationw for mining 
concessions have been received since the estaldishmcui (jf the 
autonomous government. The principal wealth of the islaml is 
derived from its olive groves ; notwithstanding the deHtruction (»f 
many thousands of trees during each siutcc^ssivo iiusurreetion, the 
production is apparently undiminished, and will ]irohahly increase 
very considerably owing to the jdanting of young trees and tins 
improved methods of cultivation which th(‘ (!t,iv(*rnnH*ut in 
endeavouring to promote. The orange and lemon groves have 
also suffered considerably, but new varietie.s of the (UiUige, tree are 
now being introduced, and an imjailso will be given io the export 
trade in this fruit by the removal of the reHtrietien on its importa- 
tion into Greece. Agri(;ultur(‘ is still in a prinuthn* eoadUion ; 
notwithstanding the" fort ilily of the arabh^ laud the supply of 
cereals is far below the roquiromonts of tln^ population. A great 
portion of the central plain of Monofatsi, th(‘. principal grain- 
producing district, is lying fallow owing to tlie exoduH of lha 
Moslem peasantry. The cultivation of silk co(!oonH, formerly a 
flourishing industry, has greatly detdiued in recent years, hut 
efforts are now being made to revive it. There are lew manu- 
factures. Soap is i)roduee(l at fifteen factories in the principal 
towns, and there ar(*, two distilleries of cognac at C’andia. 

Commerce. ■—Th.Q commerce of the island was expected to de- 
velop rapidly under the new system of government. The total 
value of the exports for the year 1899 was 8,040,912 drachma?. 
The principal exports were olive oil, value 4,361,029 dr,; soap, 
value 320,806; and hides, value 208,170 dr. Oranges, lemons, 
almonds, and valonia are exported in considerabk quantities. 
The countries which accept the largest share of Oretan produce are 
Turkey, England, Egypt, Austria, and Kussia, in the order namecL 
The total value of imports in 1899 was 16,842,743 dr. Im- 
ports from Turkey are valued at 6,866,360 dr., from Greecft 
at 6,147,193 dr., from Austria at 2,080,826 dr., from lioiinumia 
at 1,051,146 dr., from Egypt at 665,648 dr., from Italy at 
463,833 dr., from France at 180,897 dr., from England at 
149,986 dr., from Bulgaria at 107,603 dr. Cereals are iroporttfd 
from the Black Sea and Danubian ports, ready-imirlo clothing 
horn Austria and Germany, articles of luxury from Austria and 
France, and cotton textiles from England. Imports arc charged 
8 per cent., exports 1 per cent, ad miorem duty. According to a 
law published in 1899, Turkish merchandise is Bulyected to the 
same rates as that of foreign nations. 

According to the census taken in 1881, the com- 
plete publication of which was interdicted by the Turkish 
authorities, the population of the island was 279,166, or 85’78 
to the square kilometre. Of this total, 141,602 wore malcii, 
137,663 females; 33,173 were literate, 242,114 illitemte; 206,010 
were orthodox Christians, 73,234 Moslems, and 921 of other 
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civiliza- 

tion. 


roligious persuasions. The Moslem element predominated in the 
X)rincipal towns, of which the population was — Candia, 21,368; 
Canea, 13,812 ; Retimo, 9274. According to the census taken in 
June 1900, the population of the island was 301,273, the Christians 
having increased to 267,266, wdiile the Moslems had diminished to 
33,281. The population of Candia was 22,501 ; of , Canea, 20,972 ; 
of Retimo, 9311. 

Lying midway between three continents, Crete became 
a natural stepping-stone for the passage of early culture 
Archsso south to the west and north. 

logii^r Under the myths of Minos and Daedalos the 
research : Greeks proclaimed their indebtedness to Cretan 
early sources in the domains of law and art. Ee- 
Cretan researches have illustrated, the truth of 

these traditions in many interesting ways. The 
ancient remains which abound throughout the 
island show conclusively that the days of its greatest 
eivilization lie behind the prehistoric p)eriod. Even the 
remotest nooks are studded with the ruins of Cyclopean 
strongholds and tower-houses, aud here and there, as at 
Gouhus in the east and Hyrtakina in the west, a com- 
plete acropolis is found. Goulas especially, rising in a 
succession of huge terraces, pi'osents a mass of x^rehistoiic 
masonry hardly x^cxralleled elsewhere. The ancient stone 
vases and engraved seals found on these sites supx)ly 
definite traces of a contact with Egypt going back to the 
])eriotI of the 12th dynasty, and dating from at least the 
latter half of the thirtl millennium B.c. An intermediate 
period follows, cliaracterized by the appearance of X)aiiited 
olay vases of an indigenous kind, first discovered in a 
votive cave at Kamdros, on the southern slopes of Mount 
Ida, and snbscMjuoutly in greater abundance at Knossds. 
Ihit the most brilliant period of prehistoric Cretan 
<’ivilization <u)rrospouds with the great ago of Myceme 
(the JJth and 15th centuries li.o,), and the contents 
of a ])ala(:c of this epoc'li, recently excavated on the 
acropolis of Xnossds by Mr A. J. Evans, show that in 
scnlx)ture and fresco-] jaiuting the artists of Minoan Crete 
iH]uallcd, if tluiy did not Hur])ass, those of the con- 
temjKmiry PtOoponiu^sos. Of all tlie evidences of this 
early civilization now Ijrought to light the most remark- 
aide is tile (lis(!ovtny of an elaborate system of writing. 
A series of signs, both of tluj linear and more pictograidiic 
class, had alrtnuly lii^cn observed on early seal-stones, and 
other obj(*ctH. In the palace at Knossos, however, have 
Isam found a largi'. nunibtT of clay tablets, analogous 
in m;uiy rt*sp(i(ds t() the cuntuform tablets of Babylonia, but 
ins(Tiheil with the indigenous Cretan character. They are 
apparently palat‘c archives and lists of horses, chariots, 
and stores in the royal stables and arsenal To this 
brilliant Mycunuean age succeeds the period of the Dorian 
emigration, characterized by the ^‘geometric” type of 
art. The dcndine of civihmtion is marked by a falling oflf 
in artistic production, but to a less extent than on the 
Greek mainland, a certain continuity of ancient tradi- 
tions being maintained. By about the 8th century b.c. 
there is a manifest artistic revival, best illustrated by 
some of tilts reliefs f)n the lironzts shields discovered in the 
great cave of Zeus on l^Ionnt I<la, in which the native 
Cretan handiwork nmre than holds its own beside im- 
ported Cypro-Phmnician examples. During the so-called 
iirelmic period of Greek art, Crete, the ancient home of 
letters, shows itself cs]>ecially rich in epigraphic materials. 
Tim grait inscription of Gortyna, discovered by Halbherr 
and Fabrieius, is the most important monument of early 
law hitherto brought to light in any part of the Greek 
world. A very interesting inscription found at Prsesos 
in eastern Crete shows tliat the language of the pre- 
Hellonic population, the Etcocretes of Homer, survived in 
that region till at least the beginning of the 5th century B.c. 
Of mrly Greek buildings in Crete, the most remark** 


able yet discovered is the Pythion at Gortyna. Explora- 
tion in progress at Axos, where important bronze reliefs 
have been found, and elsewhere, promises to add to our 
knowledge of classical art in Crete : meanwhile it is best 
represented by a very interesting series of coin- types, 
which show a certain marked originality and picturesque- 
ness of design, hut at the same time give evidence of 
repeated lapses into barbarism, resulting from the inter- 
necine feuds of the various cities and their isolation 
from the rest of the Greek world. (See also Mycen^an" 
Civilization.) 

Recent History , — Cretan constitutional history may be 
said to date from 1868, when, after the sux^pression of 
an insurrection which had extended over three years, 
the Turkish Government consented to grant a certain 
measure of autonomy to the island. ,The x^i’ivileges 
now accorded were embodied in what is known as 
the Organic Statute, an instrument which eventually 
obtained a somewhat wider importance, being x>i*oposed 
by Article XXIII. of the Berlin Treaty as a basis of 
reforms to be introduced in other parts of the Ottoman 
emx3ire. Various privileges already acquired by the 
Christian population were confirmed ; a General Council, 
or representative body, was brought into existence, com- 
X)Osed of dex^uties from every district in the island ; 
mixed tribunals were introduced, together with a highly 
elaborate administrative system, under which all the 
more important functionaries, Christian and Mussulman, 
were iirovided with an assessor of the opposite creed. 
The new constitution, however, proved costly and un- 
workable, and failed to satisfy either section of the 
population. The Christians were ready for another out- 
ln*cak, when, in 1878, the Greek Government, finding 
Hellenic aspirations ignored by the Treaty of San Stefano, 
gave the signal for agitation in the island. During the 
insurrection which followed the usual barbarities were 
committed on both sides ; the Christians betook them- 
selves to the mountains and the Mussulman peasants 
crowded into the fortified towns. Eventually the Cretan 
chiefs invoked the mediation of England, which Turkey, 
exhausted by her struggle with Bussia, 
was ready to accept, and the convention ftaiepa, 
known as the Pact of Halepa was drawn 
ui) in 1878 under the ausx)ices of Mr Sandwith, 
the British Consul, and Aclossides Pasha, both of 
whom enjoyed the confidence of the Cretan population. 
The privileges conferred by the Organic Statute were 
confirmed ; the cumbersome and extravagant judicial and 
administrative systems were maintained ; the judges were 
declared independent of the executive, and an Assembly 
composed of forty-nine Christian and thirty-one Mussulman 
deputies took the place of the former General Council. A 
parliamentary regime was thus inaugurated, and iiarty war- 
fare for a time took the place of the old religious antagonism, 
the Moslems attaching themselves to one or other of the 
political factions which now made their appearance among 
the Christians. The material interests of the island were 
neglected in the scramble for place and power ; the finances 
fell into disorder, and the party which came off worst in 
the struggle systematically intrigued against the Governor- 
General of tixe day and conspired with his enemies at 
Constantinople. A crisis came about in 1889, when the 
“ Conservative ’’ leaders, finding themselves in a minority 
in the Chamber, took up arms and withdrew to the 
mountains. Though the outbreak was unconnected with 
the religious feud, the latent fanaticism of both creeds 
was soon aroused, and the island once more became a 
scene of pillage and devastation. Unlike the two preced- 
ing movements, the insurrection of 1889 resulted unfavour- 
ably for the Christians. The Porte, having induced the 
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Greek Government to persuade the insurgents not to 
oppose the occupation of several strategic posts, despatched 
a military governor to the island, proclaimed martial law, 
and issued a hrman abrogating many important provisions 
of the Halepa Pact. The mode of election to the Assembly 
was altered, the number of its members reduced, and the 
customs revenue, which had hitherto been shared with the 
island, was appropriated by the Turkish Treasury. The 
firman was undoubtedly illegal, as it violated a convention 
possessing a quasi-international sanction, but the Christians 
were unable to resist, and the Powers abstained from 
intervention. The elections held under the new system 
proved a failure, the Christains refusing to go to the polls, 
and for the next five years Crete was governed absolutely 
by a succession of Mahommedan Yalis. The situation went 
from bad to worse, the deficit in the budget increased, the 
gendarmery, which received no pay, became insubordinate, 
and crime multiplied. In 1894 the Porte, at the instance 
of the Powers, nominated a Christian, Karatheodory 
Pasha, to the governorship, and the Christians, mollified 
by the concession, agreed to take part in the Assembly 
which soon afterw^ards was convoked ; no steps, however, 
were taken to remedy the financial situation, which became 
the immediate cause of the disorders that follow^ed. The 
refusal of the Porte to refund considerable sums which 
had been illegally diverted from the Cretan treasury or 
even to sanction a loan to meet immediate requirements 
caused no little exasperation in the island, which was 
increased by the recall of Karatheodory (March 1895). 
Before that event an Epitrope, or Committee of Eeform,” 
had appeared in the mountains — the harbinger of the 
prolonged struggle which ended in the emanci- 
pation of Crete. The Epitrop6 was at first 
nothing more than a handful of discontented 
politicians who had failed to find places in the adminis- 
tration, but some slight reverses which it succeeded in 
inflicting on the Turkish troops brought thousands of 
armed Christians to its side, and in April 1896 it found 
itself strong enough to invest the important garrison 
town of Yamos. The Moslem peasantry now flocked to 
the fortified towns and civil war began. Serious disturb- 
ances broke out at Canea on 24th May, and were only 
quelled by the arrival of foreign warships. The foreign 
consuls intervened in the hope of bringing about a 
peaceful settlement, but the Sultan resolved on the 
employment of force, and an expedition despatched to 
Yamos effected the relief of that town with a loss of 200 
men. The advance of a Turkish detachment through the 
western districts, where other garrisons were besieged, 
was marked by pillage and devastation, and 5000 
Christian peasants took refuge on the desolate promontory 
of Spada, where they suffered extreme privations. These 
events, which produced much excitement in Greece, 
quickened the energies of the Powers. An international 
blockade of the island was proposed by Austria but 
rejected by England. The ambassadors at Constantinople 
urged peaceful counsels on the Porte, and the Sultan, 
alarmed at this juncture by an Armenian outbreak, began 
to display a conciliatory disposition. The Pact of Halepa 
was restored, the troops were withdrawn from the interior, 
financial aid was promised to the island, a Christian 
Governor-General w^as appointed, the Assembly was sum- 
moned, and an Imperial Commissioner was despatched to 
negotiate an arrangement. The Christian leaders pre- 
pared a moderate scheme of reforms, based on the Halepa 
Pact, which, vdth a few exceptions, were approved by the 
Powers and eventually sanctioned by the Sultan. On 
4th September 1896 the Assembly formally accepted the 
new Constitution and declared its gratitude to the Powers 
for their intervention. The Moslem leaders acquiesced in 


the arrangement, which the Powers undertook to guarantee, 
and, notwithstanding some symptoms of dLscontent at 
Candia, there was every reason to hope that the island 
was now entering upon a period of tranquillit}'. It soon 
became evident, however, that the Porte was endeavouring 
to obstruct the execution of the new reforms. Several 
months passed without any step being taken in this 
direction ; difficulties were raised with regard to the 
composition of the international commissions cliarged 
with the reorganization of the gendarinery and judicial 
system ; intrigues were set on foot aguinst the Cbristiau 
Governor-Genei’al j and the presence of a s])ecial Jiuptnaal 
Commissioner, who had no place under the (‘onstitution, 
proved so injurious to the restoration of tranquillity that 
the Powers demanded his immediate recall. The indig- 
nation of the Christians increased, a state of insecurity 
prevailed, and the Moslem peasants refused to return to 
their homes. A new factor now became apparent in 
Cretan politics. Since the outbreak in iMay 1S9(> the 
Greek Government had loyally co-operated with tlu^ Powers 
in their efforts for the pacification of the islaml, but 
towards the close of the year a secret society known as 
the Ethnike Hetmria began to arrogate to itself the 
direction of Greek foreign policy. The aim of tin* soctidy 
was a war with Turkey with a view to the ac(iiiisitiou of 
Macedonia, and it found a ready instrunumt for ils (h‘signs 
in the growing discontent of the Cretan (Christians. 
Emissaries of the society now ap])eare(l iti CrC(\ largis 
consignments of arms were landed, and at the*, beginning 
of 1897 the island was practically in a static of 
insurrection. On 21st January the Gn^Cc fkait 
was mobilized. Affairs were brought to a 
climax by a series of conflicts which took place 
at Canea on 4th Eebruary ; the Turkish IrtHqjs fired on 
the Christians, a coTiflagralion broke out in the tow'u, mnl 
many thousands of Christians took rcd'ugi^ on the hireign 
warships in the bay. The Greek Government now 
despatched an ironclad and a cruistu’ to (lanea, which wi‘ri^ 
followed a few days later by a toiqiedo flotilla (‘omnmmled 
by Prince George. The ])rinco soon retinul in Melos, hnt 
on the night of 14th February a Gretic ('\pc(Uti(*n;ny 
force under Colonel Yassos landiH,! at Kolymbari, near 
Canea, and its commander issticd a prodamatiem a.nnomn 
cing the occupation of the island in tlie name (d King 
George. On the same day Goorgi Pasha, the, Ghristian 
Governor-General, took reftigo on board a linssian iron- 
clad, and, on the next, naval detachmentB from the warshipH 
of the Powers occupied Canea. This step paralysed the 
movements of Colonel YassoB, who afttir a few slight 
engagements with the Turks remained practically inactive 
in the interior. The insurgents, how(3VCfr, contimied to 
threaten the town, and their position was bomhardtul by 
the international fleet (21st Febxmry). The intervention 
of Greece caused immense excitement am on the Christian 
population, and terrible massacres of Moslem peasants 
took place in the eastern and western districta The forces 
of the Powers shortly afterwards occupied Candia and 
the other maritime towns, while the international fleet 
blockaded the Cretan coast. These measures wore fol- 
lowed by the presentation of collective notes 
to the Greek and Turkish Governments (2nci 
March) announcing the decision of the Powers 
that (1) Crete could in no case in proRcnt 
circumstances be annexed to Greece ; (2) in view of the 
delays caused by Turkey in the application of the 
reforms Crete should now be endowed with an effective 
autonomous administration, intended to secure to it a 
separate government, under the suzerainty of tlio Bultan. 
Greece was at the same time summoned to remove it.H 
army and fleet from the island, while the Turkish troops 
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were to be concentrated in the fortresses and eventually 
withdrawn. The Cabinet of Athens, however, declined 
to recall the expeditionary force, which remained in the 
interior till 9th May, when, after the Greek reverses in 
Thessaly and Epirus, an order was given for its return. 
Meantime Cretan autonomy had been proclaimed (20th 
March). After the departure of the Greek troops the Cretan 
leaders, who had hitherto demanded annexation to Greece, 
readily acquiesced in the decision of the Powers, and the 
insurgent Assembly, under its president Dr Sphakianakis, 
a man of good sense and moderation, co-operated with the 
international commanders in the maintenance of order. 
The pacification of the island, however, was delayed by 
the presence of the Turkish troops and the inability of the 
Powers to agree in the choice of a new Governor-General. 
The prospect of a final settlement was improved by the 
withdrawal of Germany and Austria, which had favoured 
Turkish pretensions, from the European concert (April 
1898) ; the remaining Powers divided the island into four 
de})artments which they severally undertook to adminster. 
An attack made by the Moslems of Candia on the British 
garrison of that town, with the connivance of the Turkish 
authorities, brought home to the Powers the necessity of 
removing the Ottoman troops, and the last Turkish 
soldiers quitted the island on 14th November 1898. On 
the 2(]th of that month the nomination of Prince George 
of Greece as high commissioner of the Powers in Crete 
for a period of three years (renewed in 1901) was formally 
announced, and on 2Lst December the prince landed at 
Suda and made his public entry into Canea amid 
enthusiastic demonstrations. After his arrival complete 
tranquillity has prevailed in the island. On 27th April 
1899 the now autonomous constitution was voted by a 
constituent assembly, and in the following June the local 
administration was handed over to Cretan officials by the 
international authorities. 

Among tho more rucont works on Croto arc : — Eaulin. Dcscryp- 
lion phydfiae tU I' I/e de Cride, 3 vols. and Atlas, Paris, 1869. — 
STIinMAX. The OrHmh Inmi’n'cfion of 1860-68, New York, 
1874.— EnwAlimas. Letters from Crete. London, 1887. — Stavuakis. 
^raTiariKij roO 7r\ri0v<TiJt.o0 rrjs Kp'jrrj^. Athens, 1890. — J. H. FiiEESE, 
A Bhmi Ihipular Uistory of Crete, London, 1897. — Biokford- 
Bmitix. (Jir.tttn WcfieJm, London, 1897. — Larooiie. La Crhte 
anclenne et vunterne. Paris, 1898.— Varroit P)EUAR 1 ). Les Affaires 
de CrHe. Paris, 1898. See also Mrs Walker. Eastern Life and 
Bcenery, London, I8S6 ; and Old Tracks and New Landmarks. 
Ijondon, 1 897 . — H . P. To;; k r. Tim Islands of the JEgcan. Oxford, 

1890. — J. I). BotrRcinmi, ‘'Tho Stronghold of the Sphakiotes,” 
Fortnightly Ileview, August 1890. — 15. J. Dillon. “Crete and 
the Cretans,” Fortnightly IlevieWi May 1897. — Blue-books, 1888- 

1891, 1895-99. For the authputies see Svoronos. Numismatique 
de la CrUe amienne (with a portfolio of plates). Ma(jon, 1890. — A. J . 
Evans, Cretan FictmjrapM and Fhmriician FeripL London, 1895. 

(j. B. B.) 

Cretinism- See Pathology (metabolic diseases). 

CreusSj a department in tho central plateau of 
France, watered by tlio Creuse. 

Area, 2164 square miles, distrihutod among 25 cantons and 206 
communes. The population decreased from 284,942 in 1886 to 
259,138 in 1901 ; births in 1899, 5176, of which 321 illegitimate ; 
deaths, 4624 ; marriages, 2040. There were in 1896, 594 schools, 
with 43,000 pupils, and five nor cent, of the population was 
illiterate. None of the towns has a largo population. The re- 
turns for 1896 gave tho total area under cultivation at 1,093,210 
acres, of whioh 674,310 acres were plough-land and 316,160 acres 
grass land. In 1899 the wheat crop returned a value of £258,000, 
or less than half that of rye, £562,000. Potatoes yielded a crop 
valued at £490,000, and the natural pastures and grass lands 
£814,000. Hemp, which is largely cultivated, gave a return of the 
total value (in harl and in seed) of £400,000. Chestnut is also an 
important culture. The live stock of 1899 included 228,250 cattle, 
645,690 sheep, 120,540 pigs, and 14,620 goats. 195,000 metric tons 
of coal were mined in 1898, but metallurgy is in a backward state. 

Creusot, Le, or Creuzoti a town and railway 
centre of France, department of Siuine-et -Loire, in the 
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arrondissement of Autiin, 34 miles in direct line north-west 
of Macon. The importance of its coal and iron mines, and 
vast engineering works of every description, has very much 
increased. The total number of persons employed in the 
coal mines exceeds 10,000, and about 9000 are engaged in 
the metallurgical departments. A network of railways 
with a total length of about 37 miles connects all branches 
of the works, which now occupy about 1000 acres. The 
output of the coal-field (Creusot and Blanzy) amounted in 
1899 to 1,647,594 tons. Special attention is paid to the 
welfare of the workers, and excellent schools have been 
established. Population (1881), 15,740 ; (1896), 19,713, 
(comm.) 31,589; (1901), 30,175. 

Crevill©nt©, a town of Spain in the province 
of Alicante. Population in 1897, 9846. It is built on 
rising ground, its flat-roofed houses standing picturesquely 
amidst rock, nopals, cactus, dwarf palms, and orange trees. 
In its neighbourhood are two sources not far from each 
other, the waters of which differ 25° Fahr. in temperature, 
and are used for irrigation. The rugged territory around 
produces wine, olives, wheat, spart grass, and famed 
melons. The local industries are mauufactures of warse 
stuffs, spart carpets, oils, and flour. There are a mediaeval 
castle, two fine churches, and a town hall. 

Crewe, a municipal borough (incorporated 1877, en- 
larged 1892)in the Crewe parliamentary division of Cheshire, 
England, 158 miles north-north-west of London, on the 
main line of the London and N orth-W estern Pail way. It is 
a railway junction where lines converge from Manchester, 
North Wales and Holyhead, Liverpool, North Stafford, and 
Hereford. It is inhabited principally by persons in the 
employment of the London and North-Western Eailway 
Company. Crewe is not only one of the busiest railway 
stations in the world, but is the locomotive metropolis of 
the London and North-Western Eailway Company, who 
have centred here enormous workshops for tho manufac- 
ture of the material and plant used in their railways. In 
1901 the 4000th locomotive was turned out of the works. 
Eecently the station has been extended, both north and 
south, and a series of subterranean ways extending many 
miles have been constructed to enable merchandise traffic 
to pass through without interfering with passenger trains 
on the surface railways. The Eailway Company have 
erected one of the finest electric stations in the world, 
and electrical apparatus for the working of train signals 
has been brought into operation. Tho station is fitted 
with an extensive suite of offices for the interchange of 
postal traffic, the chief mails to and from Ireland and 
Scotland being stopped here and arranged for various 
distributing centres. Its enormous railway facilities and 
its geographical situation as the junction of the great 
trunk lines running north and south, tapping also the 
Staffordshire potteries on the one side and the great 
mineral districts of Wales on the other, constitute it one 
of the most important links of railway and postal com- 
munication in the kingdom. Tho town owes its growth 
and importance to the London and North-Western Eail- 
way Company, who built its principal schools, provided it 
with a mechanics’ institute, containing library, science and 
art classes, reading rooms, assembly rooms, <Sz:c., and also 
with baths. Victoria Park, also the gift of the Company, 
was opened in 1888. There are five Established churches, 
a Eoman Catholic church, and many Nonconformist 
chapels. Two cattle-markets and a theatre have been 
erected. The corporation have just completed a technical 
institute and school of art. The area of the borough is 
2193 acres. Population (1881), 24,385; (1891), 28,671 ; 

1891) (on the area as afterwards extended), 32,783 ; 
1901), 42,075. 
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T he era of the modern development of cricket may be 
definitely dated from the visit of the first Australian 
team to England in 1878. The previous twenty years had 
been devoted to the gradual improvement of the game 
throughout the country. But whilst the value of the 
work of the touring organizations had been enormous, 
interest in their encounters with local twenty-twos had 
steadily abated. The splendid prowess of the family of 
Grace set a new standard of ability, and the real value of 
county cricket began to be appreciated after the enact- 
ment that no cricketer could play for two counties in the 
same season. Many had previously played indiscrimi- 
nately either for that of birth or residence, whilst one player, 
Southerton, represented four counties in the same season. 

The development and modification of modern cricket 
have considerably altered the game. The improvement in 
the ground has caused the abolition of long-stop, once the 
most important place in the field, that position not having 
been filled in first-class cricket since 1877. Over-arm 
action in bowling is now universal, though occasionally 
lobs judiciously pitched and supported by unusually 
brilliant fielding have proved effective. The tendency of 
the modern attack is to bowl for catches rather than on 
the wicket ; consequently the positions of the field have 
been much altered, three slips being quite common, and 
four having been at times required by very fast bowlers. 
Cover-point, whilst still an important post, is no longer so 
brilliant a situation as in the days when the Eev. V. K. 
Eoyle became famous; and leg hitting has so entirely 
departed — the last great exponent having been William 
Oscroft — that for some bowlers not a single man is placed 
on the on-side. At the same time the conviction must 
grow upon every careful observer that, whilst the increased 
precision of modern batting continually augments the 
disadvantages under which the bowler labours, this is not 
only due to the admirable condition of the turf, but also to 
a deterioration in fielding. Whether first-class cricketers 
participate in more matches than they are physically capable 
of playing at the top of their skill in all departments, or 
whether this additional handicap to the bowler is due to 
lack of unison between members of a side, the fact remains 
that the evil of giant scoring can be best remedied by 
improvement in fi.elding, which is largely a matter of 
personal effort, and without which the multiplication of 
matches is spoiling the perfection of the game. 

The accessories of cricket are now very different from those 
in former days. Large pavilions with admirable accom- 
modation for refreshment and dressing have replaced the 
old tents or “booths,” whilst the general public now finds ’ 
spacious covered stands and thousands of free seats on 
every county ground. The improved telegraph boards, 
giving the runs as scored and the numbers opposite the 
names of both batsmen and bowlers on the printed card, 
are even now inferior to those employed in Australia, 
where the entire score and bowling analysis is. often dis- 
played. The increasing amount of space devoted to the 
game in every daily paper, and the publication of the ' 
averages weekly during the season, indicate the enormous 
attention given by the press to the game, whilst signed 
articles by the most noted amateurs have become pro- 
minent in many popular journals, and the latest scores 
are^ a feature of each edition of the evening papers. The 
legislative power over the game is still vested in the Com- 
mittee of Marylebone Cricket Club, consisting, of sixteen 
members, four retiring annually. Their places are filled 
by general vote at the annual meeting of the club, when 
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all the suggestions for legislation have to be ratilied by 
a majority of those present. The new president of the 
club is annually nominated by the outgoing president at 
the dinner held on the same evening; bnt as this is liadly 
patronized, it is now usual to mention the snecessor when 
responding to the customary vote of thanks at tlie nu'eting. 

The line of demarcation between the professional a,nd 
the pseudo-amateur has often given rise to nnieh l>itter- 
ness. It is of course the rule that any amatmir, 
who desires it, may receive the money for which 
he is out of pocket in hotel and travelling expenses. J»ut 
it has been asserted that a number of ])rominent amateurs 
derived large incomes under the guise of ex])ens(‘s. Until 
Dr W. G. Grace retired from Gloucestershire to talu' the 
direction of the London County Ch'iek(‘t (dnl» at 
Crystal Palace for five years at a salary of a llumsand a 
year, the question of his expenses was continually cropping 
up. Lord Alvcrstone as cliainnan of the Surrey County 
Cricket Club, also stated, on the retirement of Mr. W. W. 
Bead, that his case had been peculiar ami wonl<l tu^ver 
become a precedent. Prowess at cricket has uu(loul»tedly 
helped amateurs to get comfortable bilh'ts not only as 
schoolmasters, but in breweries, offices, aud (*n tlie (‘xeeu« 
tive of county cricket clubs. A professional in iliU- class 
cricket obtains live ])Oiinds for eacb county mutch lu* 
plays, and his hotel bill and third-class railway fart's in 
out-matches. It is the custom of many comn^itt^‘(^s to 
give a sovereign to every proft'ssional who scorers fifty rmis, 
and money to those who perform the hat trick (/.e,, take 
three wickets witli consecutive balls) or make a ‘‘ etidury.’^ 
Yorkshire, however, leaves the donation of “ taUiit nnauy 
to the captain, whilst the iM.G.C, give a bat i'very 
amateur or professional who scortvs a century for llnuu. 
Professionals have always received ten pountls wlam play 
ing for Players v. Gentlemen at Lords, and a liki‘ sum was 
invariably ])aid iu “test matches” (oc., ladween ri*pn*sen" 
tative elevens of England an<l Australia) to August 
1896, when the five professionals selc‘cted demamUHl 
twenty pounds for their services. The affair (ux'utt'd a. 
great sensation, and eventually thre(^ of lla^ five, having 
withdrawn their request, wt^e itichuled on the sitle. In 
all the test matches of 1899 twemty ptauids was given 
eacb in-ofessional cnujiloyi'd. Ev(uy ctainty in'ottwitaial 
of proved ability has the prospect of a lametit towards the 
end of bis career, and tbo prococcls of tbe Wliit Monday 
iiiatch at Lord^s is annually devoted to tbe lUM-fnapm, <* i\f 
one of tbe professionals on tbe ground staff of ilw Marybv 
bone Cricket Club. In December 1899, on Lord Hawke’s 
instigation, it was resolved at a meeting of tbe irounty 
secretaries that “tbe counties should reserve direct control 
over tbe investment and disposal of all critket moneys.” 
Tbe largest amounts have been recorded at Peels bmndit 
at Sheffield and Mold’s at Manchester, wlum tbe Hiilwcu’ip- 
tion lists and tbo gate money in each case exceedtni 
Many counties now give winter pay to their profi>h.dit,nals 
at about fifty shillings a week, Yorkshire having been tim 
first to set tbe example. Professionals in advanced yearn 
also derive benefit from the Cricketers’ Fund, and fditain 
billets as coaches and groundmem tTinpires recenva a 
pound a day, and eacb gets a cricket ball as a pmpd-dte. 
Tbe list of county umpires was first sxrbmitttnl by the 
counties to tbe Committee of M-C.O. in Deciunber 18H2 
to prevent any one standing when bis own county was 
playing. Latterly tbo county captains have Bclected 
twenty umpires to act in tbe county matches of tbe 
following year. 
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The present rules dilfer in many respects from those in 
use in the middle of the last century. The trend of cricket 
Laws legislation has been in three directions : (1) to 
put county qualification on a more equitable 
basis ; (2) to enforce fair bowling ; and (3) to increase the 
chances of bringing matches definitely to a conclusion. 
(1) The question of county qualification has been a matter 
of constant friction. The importations of Mr J. J. Ferris 
to Gloucestershire, and of Albert Trott and Eoche to 
Middlesex, are examples of men qualifying from Australia. 
Mr F. K. Spofiforth, of New South Wales, has played for 
Derbyshire, for which county the West Indian Mr C. A. 
Olivierre has qualified, whilst Mr G. C. B. Llewellyn 
and Mr 0. 0. H. Sewell, of the Cape, have played re- 
spectively for Hants and Gloucestershire. Some wealthy 
counties practically purchased skilled professionals born out- 
side their boundaries, and county teams have been seen in 
which only two members on the side were actually quali- 
fied by birth. The rules had, however, stood unchanged 
since 1873, except for the addition in 1888 that a man 
can play for his old county during the two years that he 
is qualifying for another, until the new code came into 
operation in 1900. (2) Unfair bowling has been pre- 

vented so far as possible, but the umpires have often 
failed to agree in penalizing bowlers who were widely 
accused of throwing. The chief discussion arose over the 
delivery of Crossland, and after Lord Harris had openly 
made himself the spokesman of the malcontents an unfor- 
tunate difierence arose between Notts and Lancashire. 
Just as the question of Crossland’s action threatened to 
cause a serious schism, it was discovered that he had lost 
his residential qualification, so the matter terminated 
through a side issue, and Crossland was never no-balled 
by any umpire. There are six prominent instances of 
no-balling for throwing in first-class matches, the most 
sensational being those of Mr E. Jones in Australia, Mr 
C. B. Fry, Mold, and Tyler, the umpire in each case being 
James Phillips ; in the two last-named cases even when the 
bowler was not at his end and he was standing at square-leg. 
Hopkins of Warwickshire was no-balled by Titchmarsh in 
1898, and Captain Bradford of Hampshire by three 
umpires in 1899. The delivery of several great bowlers 
has been impeached, and Mr F. E. Spofforth in a letter 
to a sporting paper in January 1897 stigmatized both Mr 
T. E. M^Kibbin and Peel. The action of Mr M. A. 
Noble in the Australian team of 1899, of Mr W. C. 
Hedley, Mr W. F. Forbes, and Watson, all aroused 
marked difference of opinion. (3) The alteration of 
the follow-on rule and the legislation of the right of 
declaring an innings closed were made in consequence 
of two remarkable exhibitions in the university matches 
of 1893 and 1895, whilst in other cases batsmen had 
obviously knocked down their wickets. The result in 
minor anatches has not been conducive to the popu- 
larity of the game, for instances have often been given 
of cricketers not getting an innings in several succes- 
sive games ; but in first -class fixtures Dr W. G. Grace 
is the only captain who has yet applied the closure and 
lost the game. The enormously increasing percentage 
of drawn games, now annually over 63 per cent., is 
attributed to the excellence of cricket pitches; and sug- 
gestions for heightening and broadening the wicket, re- 
ducing the size of the bat, deciding unfinished fixtures on 
the first innings, and giving the losers of the toss the 
option to bat first in the return match, have been widely 
discussed and thus far negatived. The Committee of 
M.C.C., in May 1900, tried the experiment of the aboli- 
tion of boundaries by the erection of a netting round the 
ground. Several alterations were effected in the compli- 
cated system of scoring thus introduced, but the entire 


attempt was pronounced a complete failure and soon 
abandoned. The law of leg-before- vdeket has also been 
much discussed, owing to the general objection to the 
growing habit of deliberately putting the body or legs in 
front of a breaking ball instead of playing it with the bat. 
To Gunn and Shrewsbury belongs the reputation of first 
regularly practising and perfecting a form of legitimate 
cricket absolutely at variance with the spirit of the game, 
and their example has been widely follow^ed, to the detri- 
ment of the attractiveness of batting. In 1881 Lord 
Harris proposed that the side losing the toss in the first 
match should have the option of choice of innings in the 
return engagement ; but this was never tried. In the 
previous year he had commented on the prevalence of 
illegal-sized bats, and in 1884 nearly all the prominent 
cricketers appeared with bats which had been shaven down 
to the proper width. 

Lord Harris, 7th December 1886, proposed the estab- 
lishment of a cricket council, which was organized 12 th 
June 1887, a date practically coinciding with . 
the centenary of the M.C.C. It was expressly council. 
stated that the new body should have no power 
over the laws of the game, but be competent to 
amend the rules of county cricket qualification, whilst at 
the meeting in December 1887 a discussion was raised on 
the leg-before-wicket question and on the reduction of 
scoring. In December 1889 Lord Cobham became chair- 
man, on the appointment of Lord Harris to be governor of 
Bombay. On 11th August 1890, at the Oval, with Mr J. 
Shuter in the chair, the council received the report of the 
committee appointed to draw up a classification of counties. 
The scheme advocated that the shires should be divided into 
three sections, with the suggestion that the lowest county 
in the first and the highest in the second should, in the 
following season, play homc-and-home matches, the winner 
to be qualified for inclusion in the premier body. On 25th 
October the representatives of the second-class counties 
held a meeting protesting against the proposed new legis- 
lation, Dr Eussell Bencraft being in the chair. At the 
meeting of the cricket council on 8th December 1890, 
with Mr M. J. Ellison presiding, on the motion that the 
wdiole question of classification be discussed, Mr A. J. 
Webbe proposed as an amendment that the meeting be 
suspended sme die^ which was carried by the chairman’s 
casting vote, thus putting an abrupt and unexpected 
termination to the existence of this abortive assembly. 

The classification of counties was introduced by Mr 
Ellison at the meeting of the county secretaries December 
1893, for the express purpose “of doing away 
with that very invidious distinction which had 
existed for some years and abolishing that 
hated word ^ championship,’ which the whole 
cricket world would be glad to get rid of.” This 
opinion was proved to be erroneous. A special meeting 
was called for 1st May 1894, when an amendment was 
carried requesting the Committee of M.C.C. to consider 
and advise on the whole subject. The captains of the 
then first-class counties — Lord Hawke (Yorkshire), Dr 
W. G. Grace (Gloucestershire), Messrs J. Shuter (Surrey), 
S. M. J. Woods (Somersetshire), J. A. Dixon (Notts), 
F. Marchant (Kent), A. J. Webbe (Middlesex), W. L. 
Murdoch (Sussex), and A. N. Hornby (Lancashire) — sent 
in a resolution that the fixtures of Derbyshire, Essex, 
Leicestershire, and Warwickshire be regarded as first-class. 
This was ratified by the Committee of the M.C.C., who 
also included Hampshire in the following year. The con- 
solidation of county cricket has since caused the line of 
demarcation to be very marked, but Worcestershire was 
elevated in 1899. The earliest mention of a county 
championship had been in 1870, For a long time con- 
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servative folk and many prominent cricketers vigorously 
opposed wliat ■was to a great extent a creation of the 
sporting press. Popular o]Dinion could not, however, he 
withstood, and it became presently evident that the interest 
of the public w’^as most keenly aroused over the champion- 
ship, although the notion of a trophy in commemoration of 
the annual achievement was universally scouted. Finally 
the recognition of the county championship was forced 
upon the Committee of the M.C.G., who laid down the 
rule that “ one point shall be reckoned for each "win ; one 
deducted for each loss. Unfinished games shall not be 
reckoned. The county which, during the season, shall 
have, in finished nwitches, obtained the greatest pro- 
portionate number of points shall be reckoned the 
champion county.” The old way, prior to this enactment, 
had been simply to regard the county which lost fewest 
matches as champions, taking no account of proportion. 
The actual result has been to concentrate not only popular 
attention but the best efforts of the foremost cricketers on 
county fixtures. Therefore, the interest in the first-class 
fixtures of the M.C.C. as well as other scratch teams 
has enormously diminished. Indeed, so imjiortant had 
county cricket become that it was thought necessary at the 
meeting of the secretaries in December 1895 to propose a 
motion loledging' the first-class counties to give uj) any 
players required to represent England in the test matches. 

The list of champion counties is : — 


Played. Won. Lost. Drawn. 


1873 -j 

r Notts 

7 

5 

1 

1 

L Gloucestershire 

6 

4 

0 

2 

1874 

Derbyshire 

4 

3 

0 

1 

1875 

Notts 

10 

6 

1 

3 

1876 

Gloucestershire 

8 

5 

0 

3 

1877 

Gloucestershire 

8 

7 

0 

1 

1878 

Aliddlesex 

e 

3 

0 

3 

1879 -{ 

' Notts 

12 

5 

1 

6 

^ Lancashire 

10 

5 

1 

4 

1880 

' Notts 

10 

6 

1 

3 

1881 

Notts 

13 

10 

0 

3 

1882 -j 

' Notts 

12 

8 

1 

3 

^ Lancashire 

14 

10 

1 

3 

1883 

' Notts 

12 

4 

1 

7 

1884 

Notts 

10 

9 

0 

1 

1885 

Notts 

12 

6 

1 

5 

1886 

Notts 

14 

7 

0 

7 

1887 

Surrey 

16 

12 

2 

2 

1888 

Surrey 

14 

12 

1 

1 


f Surrey 

14 

10 

3 

1 

1889- 

j Lancashire 

14 

10 

3 

1 


b Notts 

14 

9 

2 

3 

1890 

Surrey 

14 

9 

3 

2 

1891 

Surrey 

16 

12 

2 

2 

1892 

Surrey 

16 

13 

2 

1 

1893 

Yorkshire 

16 

12 

3 

1 

1894 

Surrey 

16 

13 

2 

A tie 

1895 

Surrey 

26 

17 

4 

5 

1896 

Yorkshire 

26 

16 

3 

7 

1897 

Lancashire 

26 

16 

3 

7 

1898 

Yorkshire 

26 

16 

3 

7 

1899 

Surrey 

26 

10 

2 

14 

1900 

Yorkshire 

28 

16 

0 

12 

1901 

Yorkshire 

27 

20 

1 

6 


We now come to the performance of the counties. K'otts has a 
great record. Daft and Oscroft with the hat, and Shaw and 
County perhaps unrivalled as a pair of howlers, left 

cricket traditions well supported hy Gunn and Shrewsbury, 
two exceptionally able batsmen. With them was 
associated Scotton, most patient of “ stonewallers," whilst Barnes 
Flowers, and Attewell did splendid service (the last-named being a 
remarkably steady bowler, keeping a good length, which gave Mm 
an abnormal number of “maidens ”), and Sherwin was an excellent 
successor to Plumb and Wild at the wicket. Latterly Mr J. A. 
Dixon, for many years a vigilant captain, has seen a considerable 
decline in the fortunes of the county, the slow play of the home 
side alienating popular support at Trent Bridge until the advent 
of a dashing batsman in Mr A. 0. Jones. With Shrewsbury the 
latter scored 391 v. Gloucestershire in 1899, that being a “record” 
for first wicket. From 1873 to 1902 Kotts won 155 matches lost 
90, and drew 109. 

Gloucestershire, founded in 1871, and so long known as the county 


of the Graces, at the outset played an entirely amateur team. 
Apart from the prowess of the three famous brothers— E. J\I., 
W. G., and G. F. Grace— many line cricketers have appeared on 
the side, such as in the earlier days Messrs F. 'Ibwnseud, lb 
Gilbert and J. A. Bush, a notable stumper ; in tlie middle period, 
Midwinter, Mr J. Cranston, Mr 0. G. Kadelille, ami Woof; mure 
recently the colonial importations, Messrs J. J. Ferris and C. 0. JL 
Sewell, and latterly that tremendous “slogger,” Mr G. L. Jesscyjs 
and Mr C. L. Townsend, a remarkable left-hamh'd batsman. From 
1871 to 1902 Gloucestershire won 115 matelies, lost DM, aaid 
drew 114. This county can boast the only cricketers who liavis 
scored 2000 runs and taken 100 wickets in the same, sea, son, namely, 
Dr AV. G. Grace (18/3), Mr C. L. Townsend (1890), and J\lr G. L. 
Jessop (1900). , , 

Lancashire, founded in 1SG4, lias bcen directed by one ol the 
hardest of hitters and best of ca])taiiis, Air A. N. Iloniby. \\ itli 
his name will always lie associated that of the ])alie,nt Barlow'. 
The howling of Crosslaud, Nash, and AValson arons(>.d diseussion 
and evoked legi.shitiou on the nature of a fair delivery. The. i'our 
brothers Steel did noble service wlien able to ])lay, Air A. G. Stial 
especially uniting marvellous skill wdili consummate, theordieal 
knowledge. Briggs proved a clever lelt-handed ba,t, wlio gradually 
became one of the principal bowlers in England. 8ngg, who 
migrated from Yorkshire and 1 -^vas a, vi‘ry aggressive 

hat, ami Pillmg was the iincst 1/ u widnli-kceper. A great 
professional bat of the defensive ty]>a is Alhert Ward, a, ml the 
present captain is the famous Harrovian, Air A. G. Abu'baivn, %vho 
played in such magniliceiit form as to be diosmi to occtipy that 
])Ost for Eiiglaml in the four last test maldies wnth the Aust raliaiis in 

1899. He made the highest indivitlual seore in a lir.st-elass inate.lt, 
424 against Somerset at Taunton in 1895. h'he HU(‘eess of Alohl 
as a fast bowler, the oxeelle.iit c-ricdcct of Cuiitdl, and ilw biilting ttf 
Baker and Tyhh.^’ey, have, alike proved invalnabhn From ISTb 
to 1902 Lam'a.'.hite W(m 228 matches, lost lOtl, and dn‘W B»5. 

Yorkshire, whoso county club was founded in 18(51, was atone 
time a team of profes.sioiials, but of lute years Bold Hawke has 
been the captain. Its team, always good, luis played the lusst and 
most attractive cricket, culminating in the liigliest bommns in 

1900, when the side went through a ptogramme of twtmty-eiglit 
fixtures without sustaining a reverse. In the earlie.r period (TytUt, 
Hall, and Lockwotal were the most notable Itais, PiateHainl Kiuntelt 
valuable all-round men, wntli Freemtin and Hill as straight fast 
howlers. As wickt t-kceitrr, Binder was sueceediul in tin n by the 
capable brother.-^ Iliiiiier. hi na-eiit (wicke.t Brown and 'rnmnelHIe 
have become famous for their ))artmirslupB. In 1 898 v, 1 Jerhy.diire, 
at Chesterfield, their stand of 554 runs is a world nu-ord,’ whiBt 
'll. Surrey in 1897 they scored 328 for the tirst wicket, 'rnnnieliile 
has also caught out more batsmen than any other tieldamum Iliivit 
and AVainwright have bcmi ellieient all-round men, of value to any 
side; Haigh is an excellent fast bowler, and Mr Krnehi Smith k 
useful bat. AVilfrid lOiodes has also made a great name nith the 
hall very early in his care.m*, ami in 1900, in eunnty matehcH alone, 
ho took 20G wickets for 12 runs apie.ee. The luliuirnble all round 
cricket of Mr F. S. Jackson has been of iimnenHc value, and Denton 
has done creditable work both with the hat and in ilm field. In 
earlier times Air Bellars, I.cc, and Breaton were all Hueee.shful, and 
Edmund Poate in his prime was never surpassed as a bowler. ITie 
county record to 1902 was 257 victories against 114 defeat.H and Hil 
draws. 

Middlesex was founded in 1868 on the initiative of tlu^ rimownml 
family of the AValkors, mrm hrothers, the rtuan’d td' wlnme pniWf*»ii 
has been latterly written hyMrW. A. Bet;t<!H worth. The county 
team was .subse(piontly controlled by Air A. J. AVebho, a notable 
old Oxonian. Bre-cminent in a team ndying nmeh on amateur 
talent was Air A. E. Stoddart, one of the fp-andont biiiK of any 
period and a shreavd judge of tho game, wlmso r(d4rcnn*nt from 
county matches wus univerHally lamented. Hir Timothy O’llriin 
in his prime was also very sound, and his pwformam'e with Air G. 

F, Vernon against Yorkshire in 1895 will live in tim anmd« of the 
game, adic^ triumvirate of Studds-.»Mes«r« J. E. K., G. B., tncl 
C* T. — did fine wmrk in tho 'eighties, .and a number «d‘(d.h« r uuivmr'* 
sity cricketers have assisted tae metropolitan crnnK) : Ab - .m 

G. AValker, V. F. AVarner, It li. Janiiiic, K. A. Ncmean, K. IL 
Buckland, F. J. N. Thesiger, B. J. T. BoKaminet, F. If. Cun- 
liffc, F. G. J. Ford, AV". J. Ford, A. K. J. Ford, J. Dougla*, li 
Lyttelton, R. N. Douglas, G. M, Wells, I'. J. de Baraviclni, JA J. 
T. Henery, C. I. Tboniton, AV. JL Haduw, ami A. W. L*idb v, 

all be cited. Nor must the wmJe of Mc-sm-h T. S. IS an t.n’ks. Y . 
Scott, E, M. Hadow, and J. jbiljertson bt? forgotten, anil the 
lengthy services of Air A. J. We.bhe will la; menuirable in rmnty 
annals. After the retirement of Air Alfna'l I.vtielton, tm itninpor 
of ability could ho found until the. .aiqieanincc tU' Mr Oriinr 
MacGregor, the finest amateur wicket-keeper awl a gw»d vaptafm 
The attack led by J. T. Hearne, most willing of good-length 
bowlers, and tho spirited AusiniUan, A. K. 'I’n/tt, wiHi huch iwA'nl 
changes as Eawlin and Roche— is formidable.. dVold b/dl* in Lst 49 
and 1900 performed the hitherto impreoedonM that of Mwmg over 
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1000 runs and taking 200 wickets. From 1873 to 1902 Middlesex 
won 181 matckes, losing 117, with 96 unfinished. 

Surrey, one of the oldest counties, passed through vicissitudes 
when Jupp, Pooley, Southerton, and Humphrey grew old. Under 
the energetic direction of Mr J. Shuter they again came to the 
front, and for several years the excitement over the Bank Holi- 
day match with Notts was intense, 63,763 people witnessing the 
game in 1892. So remarkable a cricketer as George Lohmann 
would alone have made a side famous, and he received admirable 
support from Beaumont and Bowley. In those days Mr W. W. 
Read was performing marvels with the hat, and Abel showed ex- 
traordinary ability, being the finest cricketer of his inches in the 
world. His biggest score was 357 not out v. Somerset in 1899. 
Maurice Read, a dashing hitter, Mr W. E. Roller, and the late Mr 
M. P. Bowden also did yeoman service. Mr K. J. Key then be- 
came captain ; and Brockwell, a valuable and hard-working all- 
round player, sprang into prominence. With Abel he scored 379 
' 0 , Hants, 1897, the largest of many notable stands. Sharpe had a 
brief and sensational success with the ball, and Lockwood became 
almost as deadly as Lohmann. Yet more famous has been Tom 
Kichardson, who from 1893 to 1898 was absolutely a terror to all 
Surrey’s opponents, taking 1310 wickets for 20,000 runs. Hay- 
ward, nephew of the famous Cambridgeshire professional, gained 
fame as a wonderfully judicious bat ; and his superb play in the 
test matches of 1899, when he averaged 65, may be considered the 
highest standard attained by any salaried cricketer. Mr D, L. 
A. Jephson, advancing on his university reputation, developed 
dogged defence combined with great punishing power, and became 
the only modern lob bowler of calibre. Surrey up to 1902 had 
won 212 victories against 138 defeats and 109 drawn games. 

Sussex has always been hampered by lack of effective howling 
and by the i-uii-gciniig capability of the county ground at Brighton. 
In the ’eighties the performances were of the feeblest, but better 
days came when the Australian, Mr W. L. Murdoch, qualified. 
Of more value was the inclusion of Kumar Shri Ranjitsiiihji, the 
Indian cricketer, whose dexterity and grace as a batsman have never 
boon surpassed. He actually scored 2780 runs in 1896, averaging 
57, while in county matches in 1899 he amassed 2555, averaging 
75, and in 1900 his average of 83 was obtained for an aggregate of 
2563 runs. Mr 0. B. Fry is a brilliant bat ; Mr P. H. Latham 
has scored largely ; and Mr W. Newham, with Mr G. Brann, bore 
the brunt of the batting for fifteen years. The howling, in spite of 
the brothers Hide, has always been weak, though the lobs of 
Walter Humphreys were sometimes puzzling, and Alfred Shaw 
emerged successfully from his retirement in 1894. Sussex from 
1873 to 1902 could claim only 80 victories against 195 defeats, with 
104 undecided fixtures. 

Kent (the modern county club, dating from 1870) has varied 
considerably, and has played more cricketers in its team in the 
past twenty-five years than any other county. The incalculable 
value of Lord Harris as batsman and captain was terminated by 
his appointment as governor of Madras. In the earlier period 
Messrs Frank Penn and Ivo Bligh were the greatest batters, with 
Mr E. F. S. Tylecote as wicket-keeper. Then came Mr W. H. 
Patterson, a remarkably sound hat, and Rev. W. Raslileigh, with 
Mr M. C. Kemp behind the stumps, Mr Stanley Christopherson as 
bowler, and that hard hitter Mr F. Marchant. In 1898 the latter 
handed over the reins of office to the Wykehamist, Mr J. R. Mason, 
an admirable all-round cricketer, who has been assisted by the fast 
bowler Mr W. M. Bradley and by Mr 0. J. Burnup, an obstinate bat 
dhficult to dislodge. The family of the Heariies have done ad- 
mirable servic’e for Kent, and the bowling of Martin and Wright has 
proved effective, whilst Blythe is useful with left-handed deliveries. 
From 1873 to 1902 Kent won 119 matches, lost 165, and drew 95. 

Derbyshire, founded in 1870, fared so poorly after the decline of 
their two fast bowlers, Hay nnd Myc'-oft, tlmt con«’'nVnor.s failures 
in 1886 and 1887 caused th; b'd'%‘.p'> .1 fr .jii :.rst-class 

fixtures until 1895. The ui- In ■■■ni n- 1 - d.:-- ':o iVi" cxccTent all- 
round 'play of Davidson, the steady batting of Chatterton, and the 
fine cricket of Storcr, a great wicket-keeper, who could bat and on 
occasion bowl. Hulme bowled well when health permitted. The 
achievements of the county, whilst reckoned first-class, up to 1902 
were only 36 successes against 123 defeats, with 53 unfinished 
fixtures. 

Somersetshire only came into the first rank in 1891, and has 
since played an attractive though not always a successful game. 
The retirement of the captain, Mr H. T. Hewett, a brilliant left- 
handed hitter, was an incalculable loss, though his successor, Mr 
S. M. J. Woods, has worked with untiring courage and ability. Mr 
Ij. C. H. Palairet, the best bat in the county, with Mr H. T. 
Hewett, scored 346 in partnership 'r. Yorkshire 1892. Messrs R. 
C. N. Palairet, V. T. Hill, and W. N. Eoe, have been valued batsmen, 
Rev. A. F. Wickham and Mr A. E. Newton excellent stumpers, 
and Tyler a successful slow bowler. Up to 1902, 36 victories were 
scored against 89 defeats, with 39 uuconcluded games. 

Essex, a comparatively new county, owes its elevation in 1895 
originally to the exertions of Mr 0. E. Green. The eleven 
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possesses a quartette of howlers with notabl}^ diversified styles : 
Messrs C. J. Kortright, F. G. Bull, Mead, and Young, The 
batting of Messrs P. Perrin, C, M‘Gahey, and A. J. Turner, with 
Carpenter, has been wonderfully good. No small part of the 
success is due to the presence of that fine player, Mr A. P. Lucas, 
who took part in the first test match in 1880, and twenty years 
later still averaged over 27. To 1902 the county had 41 gains to 
36 losses and 50 undecided fixtures. 

Warwickshire has played steady but unattractive cricket. Mr 
H. W. Bambridge has proved valuable as captain and bat, the 
brothers Quaife have scored heavily though slowly, Diver has often 
made long innings, and Lilley has been pre-eminently the modern 
English wicket-keeper. The achievement from 1895 to 1902 was 
28 victories against 35 defeats -and 62 draws. 

Leicestershire has been least successful of all. Apart from 
Pougher, Mr C. E. de Trafibrd has had no player of rank under 
his captaincy, though Woodcock is a straight fast bowler. From 
1895 to 1902 only 16 wins, 67 losses, and 36 draws make a poor 
chronicle, and the hatting collapses have been frequent. 

Worcestershire, only promoted in 1899, owes its advance mainly 
to the capital cricket of the Foster family. 

Largely relying on military assistance the form of Hampshire 
has been uncertain. The batting of Major Poore in 1899 has never 
been approached. In two months he scored 1399, with an average 
of 116. Grand hatting capacity has also been displayed by Captain 
Wynyard. These two scored 411 v. Somerset in 1899 before they 
were separated. From 1895 to 1902, 24 wins, 62 losses, and 39 
drawn games form the record of what is the oldest cricket county 
in England. 

In December 1894 Mr P. H. Foley announced that the majority 
of the eighteen counties outside the important shires had agreed to 
the institution of a championship among the second-class counties. 
This met with complete success, though it was unfortunate at the 
outset that Cheshire, who had not lost a game in 1894, could not 
enter the competition. In 1895 Worcestershire w^as bracketed 
champion with Norfolk and Durham, though third according to 
the ruling of M.C.C. In 1896 Worcestershire came out easily 
first, with only one defeat iiillicted by Northamptonshire, whilst 
ill 1897 and 1898 they possessed an unbeaten record, which caused 
their elevation to the front rank. In 1899 Northamptonshire and 
Bucks obtained the highest percentage of points, though the 
record of Glamorganshire, who only lost one game to the Surrey 
Second Eleven, was infinitely superior. In 1900 Glamorganshire 
and Northamptonshire alike came through their list of iixtiircs 
without sustaining any defeat. It must be pointed out that the 
level of play in minor comity cricket is of a standard distinctly 
lower than that of even the less successful first-class counties. In 
1899 and 1900 the following minor counties played eight games 
apiece : — Northamptonshire (Mr T. Horton, captain), Bucks (Mr 
P. J. de Paravicini), Glamorganshire (Mr J. 11. Brain), Nor- 
folk (Mr L. C. V. Bathurst), Hertfordsliire, Durham (Mr J. F. 
Whitwell), Northumberland (Mr F. G. Clayton), Wiltshire (Mr 
A, M. Miller), Berkshire (Mr A. 0. M. Croonic), and Cambridgeshire. 
Oxfordshire (Mr C. C. Bradford), Bedfordshire (Mr L. C. R. 
Thring), Devonshire, Cornwall, IMonmouthshire, Rutlandshire, 
Cumbdrlaiid, and Lincolnshire have also elevens of varying 
ability in the field within the last few seasons. The iiopularity of 
cricket does not seem to progress much in cillier .'^ciiil.Liul or Ire- 
land, though the Dublin University crack, Mr Lucius Gwynne, 
twice played for Gentlemen v. Players, and proved himself a steady 
left-handed hat. 

The Marylebone Cricket Club has always remained the domina- 
ting authority on the game. Apart from its legislative powers, it 
has played an unparallehHl number of matches. Bo- ^ 
tween 1878 and 1899 no less than 3151 fixtures have 
taken place, of which the premier club won 1730, losing cricket. 
607, with two tics and the remainder drawn. First- 
class fixture.s between 1878 and 1902 numbered 289, of which 135 
were succes.sful, 105 ended in defeat, and 50 were nnfinished. With 
increased interest in county fixtures, the engagements of M.C.C. 
with counties have latterly deteriorated into trial matches for 
promising colts, the best amateurs of the county often declining to 
encounter the weak and unsatisfactory elevens ]mt into the field 
by the club even at headquarters. As an example of the increase 
in county fixtures, it may bo mentioned that tlio match-list for the 
following season was first published in Lillywhite’s Annual for 
1882, and occupied two pages, whilst in the issue for 1899 the 
forthcoming matches filled nine pages. Mr Henry Perkins, as 
secretary to M.C.C., was in 1898 succeeded by Mr F. E. Lacey, 
who used to ])lay for Hants, and represented Cambridge in 1882. 
The M.C.C. celebrated its centenary in 1887 by a banquet at which 
the president for the year, Mr E. Ohandos Leigh, took the chair, 
the matches for the commemorative weedt being England v. M.C.C., 
and Ground and Gentlemen of M.C.C. u Ei^teen Ycterans. In 
1895 I Eingari celebrated their jubilee by playing tlie Gentlemen 
of England at Lord’s. The historic wandering club is still para- 
mount at the Canterbury Week, though county fixtures are now 
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the rule. Scarborough and Hastings also have important cricket 
festivals at the conclusion of each season. 

The University match yearly sustains its impoi'tance and 
interest. Up to 1901, 66 matches had been played, of which 
Cambridge have won 32, Oxford 30, and 5 have been left drawn ; 
503 by Uxtord in 1900, 388 by Cambridge in 1872 and 1892, and 
365 by Oxford in 1892 are the highest totals. Mr R. E. Roster’s 
171 in 1900, Mr K. J. Key’s 143 in 1886, and Mr M. R. Jardine’s 
140 in 1892, are the largest individual scores, whilst Mr K. J. Key 
and Mr C. E. M. Wilson have the best batting averages for the 
match. Eton has played Harrow 75 times, losing 32 and winning 
2S. The chief scores are Mr E. Bayley’s 152 in 1841, and Mr T. 
G. 0. Cole’s 142 in 1897, the highest total being Harrow’s 388 in 
1900. Cricket is enthusiastically played at all the public schools. 

Gentlemen v. Players at Lord’s always forms the crowning 
tussle of the year. In addition to the companion hut less repre- 
sentative fixture at the Oval, matches under this title have been 
played at Prince’s, Scarborough, Brighton, and Hastings. Dr W. 
G. Grace has made filteeu three-figure innings — 217 at Brighton, 
215 at Oral, 174 at Scarborough, 169 at Lord’s — all these being 
at the time records in the match on the ground. At Hastings 
he has scored 131, and at Prince's 110 ; but Gunn scored 169 at 
Hastings, and G. E. Grace 134 at Prince’s. Abel made 247 at the 
Oval, whilst Mr R. E. Poster made 102 not out, and 136 in the 
same match at Loid’s, Barnes 130, Brown 163. Altogether there 
have been 144 encounters, of which the amateurs have secured 51, 
and the professionals 70 matches, 22 being unfinished and 1 
resulting in a tie. In 14 of these the aggregate exceeded 1000 ; in 
1899, 1258 was scored at the Oval for 30 wickets, and in 1900, 
1274 for 38 wickets, the Players going in to make 508 on fourth 
hands and winning by 2 wickets. Horth v. South has lapsed from 
its former position of importance, and M.C.O. u England and 
Over Thirty v. Under Thirty have been dropped. Gentlemen no 
longer play I Zingari at Scarborough, nor does East oppose West. 
Smokers v. Non - Smokers proved interesting at Lord’s in 1884, 
Notts played England in 1886, Surrey opposed England in 1895 
(the testimonial match to Mr W. W. Read), Surrey and Sussex 
confronted England in 1898 and 1900, and the Home Counties 
played the Rest of England in 1899. Lord Sheffield’s team, Daft’s 
team, and both Mr A. E. Stoddart’s teams played the Rest of 
England on their return from Australian tours, the last two defeat- 
ing formidable opponents. 

The visits of the Australian teams to England have arou.sed 
unparalleled interest and acted as an immense incentive to the 
Austral- The greatest sensation was caused when the 

jsjj team on^ 27th May 1878 defeated a powerful 

matches, ^ single day, disposing of them for 33 

Spofforth taking 6 wickets for 4 runs, and 
Mr Boyle 5 for 3, whilst the Australians fielded superbly. Their 
prowess was well maintained when, in September 1880, Australia 

strength of England, for though 
the Old Country won by 5 wickets the honours wore fairly divided 
especially as Mr Spofforth could not play. Dr W. G. Grace with 
a magnificent score of 152 headed the total of 420, hut even finer 
was Mr VV. L. Murdoch’s impertiirbahle display, when he carried 
nis bat for a superb 153. Erom 1882 onwards the Colonials, with 
two exceptions, at Blackpool and Skegness, only played eleven-a- 
side matches. Such howlers as Messrs Spofforth, Boyle, Palmer 
Garrett, and Giffen became household names. Nor was the hattiiF'^ 
kM admirable, for Mr Mmdoch was supported by Messrs Massiet 

• Bannerman, Horan, Bonnor, and Jones, whilst tlie 

wicket-keeper was the unrivalled Mr McCarthy Blackham. This 
^siting side in 1882 was ^e greatest team of all; 23 matches 
were won, only 4 lost, and England was defeated at the Oval by 
7 runs. In 1884 English cricket had improved, and the visiting 

match against Eng! 

6^^ fMr 1 ColoWls score(l 

551 (Mr Murd^t 211 Mr M'Donnell 108, Mr Scott 102) and 
England responded with 346, Scotton and W. -W Read ad, Kn.. 
151 for the ninth wicket. Mr Scott’s te™ in 1^6 proved leaf 
matches were lost, and eight defeats 

dfstifetion XT covered h?mself with 

distinction. This was the first tour under the auspices of the 
® ^ 1888 was rendered remark- 

fnoV 07 4 Turner and Perris. The former 

took 314 wickets for 11 mns each, and the latter 220 for 14 ap^Tcc 
To all appearance they redeemed a poor tour 19 mn+ppl u * 
won and 14 lost. The hoo tonr, tho^K feL?h 

CThe ae test matches being losUnT Sts 

for the first time exceeding victories, though the two howlers aiyain 

test matches, the Colonials were most successful, 19 matches being 


victories and only 6 lost. Messrs Gregory, Darling, Iredale, Giflen, 
Hill, and G. H. S. Trott were the best bats, and the last-nametl 
made an admirable skipper. Mr H. Tnunble kept an excellent 
length, and whilst the wickets lasted Mr E. Jones was deadly. 
Pinally, the Australian representatives in 1899 demonstrated that 
they were the best since 1882, 16 successes and only 3 defeats 
(u. Essex, Surrey, and Kent) being emphasized by a victory over 
England at Lord’s by the handsome margin of 10 wickets, the only 
one of the five test matches brought to a conclusion. The steady 
hatting proved untiring, Messrs Noble and Trumper, both new- 
comers, being superb. The latter, v. Sussex, made 300, the largest 
individual score ever made by an Australian in England, the 
previous best having been 2S6 by Mr Murdoch in the correspond- 
ing match in 1882. Mr H. Trumble scored 1183 runs and took 
142 wickets for 18 runs apiece, and Mr Darling not only made a 
judicious captain, but scored the biggest aggregate, 1941, ever 
obtained by any batsman touring with a Colonial eleven in England. 
On the home side, Hayward did sound service as a batter, and his 
stand with Mr P. S_. Jackson in the fifth test iiiatidi yielded 1S5 
runs for the first wicket. In England the ten Australian teams 
have played 320 eleven-a-sido matches, winning 149, losing 7*1, anti 
leaving 97 unfinished. Their highest innings was 843 v. Past and 
Present of Oxford and Cambridge at Portsmouth 1893, and tin* 
highest against them 576 for England at Oval 1899. Their lowest; 
'was 18, V. M C.C. in 1896, when Ponghcr took 5 wiekels in 15 
balls for no runs, and the lowest against them 19 by I^I.C.C. in 
1878. Of the 24 test matches England has won 12 and tho 
Australians 8. 

The first team to visit Australia was organized in 18(32. Ceorge 
Parr took out the next in 1864, Dr E. M. Grace being the only 
amateur. In 1873 the Melbourne Club invited Dr ML G. Grace 
to take out an eleven, and three years later James Lilly white con- 
ducted a hand of professionals. On this tour for tho first tiim^ 
Colonials contended on equal terms, one match v. Australia beim^ 
won by 4 wickets and the other lost by 45 runs. Lord Harris iu 
the autumn of 1878 took a team of aniateur.s assisted by Ulyedt 
and Emmett, winning 2 and lo.sing 3 elevcn-a-sido encounUfUM, 
Ip wickets averaging 8 runs each. Shaw, Shrewsbury, 
and Lillywhito jointly organized tho expedition of 1881, wlum 
Australia won the second test match by 5 wickets. J\Ir Ivo liligh 
in 1882 took a fine team, which was crippled owing to the injury 
sustained by Morley that eventually proved fatal. Poui* 
could he set against three defeats ; Australia winning the only test 
match, ovving to the batting of Mr Blackbam, Mhaw’a second 
tour m 1884 allowed Barnes heading both batting and bowling 
averages, while six victories counterbalanced two defeats. In tlm 
third tour Shrewsbury became captain, hut tho English for tho 
first time encountered the howling of Mr C. T. B. Turner, who 

matches. Australia was twice 
defeated, the English captain hatting in line form. On this tour 
was played the Smoken-s ^;. Non-Smokers, when the latiar semvd 
803 for 9 wickets (Shrewsbury 236, Mr W. Briu-o 131, Gunn 150), 
against the howling of Briggs, Boyle, Lobmann, Mr Palmer, and 
Plowers The winter of 1887 saw two English teams in Australia, 
one under Lord Hawke and Mr G. E. Yemen, tlic other under 
Shrewsbury and Lillywlute. Both team.s played wtdl, tlu^ batting 
being headed by Mr W. W. Road with an average of 65, am! 
Shrewsbury with 58. Tho ill-success of Lord SbeOield’s team in 
two out or three test matches did not disprove tho great inerits of 
lus cloven Dr W. G. Grace keaJod the avoraKca^^wmi 4-1 ami 
received the hast support from Abel and Mr A. Stoddart, wliiUt 
Attewell, Briggs, and Lobmann all possessed fmc bowling figuroH. 

(in 1894) achieved itumense imcceH.>} 
and was the best ol all. In the first teat match they went in sKainat 
^6 runs and ultimately won by 10 runs, Ward mukinir 75 and 117. 
Mr Stoddart himseU averaged 61, scoring 17.3 in the second tost 

^d 228 v. Victoria, lirowi.; 

and Ward all averaged over 40. The last tour conducted by Mr 
A._ E. Stoddart proved less satisfactory, four of the five tost matches 

K. S. Ran jitsinhji, who averaged 60 and made 175 in a teat match 
and 189 v. South Australia, and Mr A. C. MacLar." fwi*! ’’.on-Ii 
five hundreds and averaged 64, wore lu'omimmt, Ilavw.-ird -ihi. 
doing good work ; but the bowling broke down ba<lly. Alfo'mtio.,. 
in Australia, the English teams have iilayetl 87 3 , 1 ,' 

matches, winning 52 and losing 27. Of the 26 test mluhes' v> 
have been won and 13 lost. i*. 

With regard to cricket in other iiarts of the wmrM rrmtiv 
pleasant tours have been or^oiui/cd nTie PlnUi/Rki-* i ^ 
^sitedEnglandin 1884, 1889, anPisaV; when tey 
2 and lost 9 games. Messrs G. S. Patterson, i H 
Bohlen, J. A. Lester, J . B. King, and R. S. Newhall 
have been the best amateurs. Teams of Canadian 

whilst Haverford Collect ciilcmul 
an instructive tour in 1897. Parsecs arrived in 1884 and 1 AftK 

Kemen^of Hollan I'laycd^C MhhU: " 

G lemen of Holland made a modest pilgrimage in 1894 , The 



281 


CRICKET 


<Cape team of 1894 won 12 matches and lost 7, Mr C. 0. H. Sew^ell, 
who subsequently played for Gloucestershire, heading the hatting, 
and Mr Rowe proving an excellent bowler, who captured 136 
wickets for 12 runs apiece. A representative side from the West 
Indies were comparatively unsuccessful in 1900, though two 
coloured bowlers, Woods and Mignon, had fair averages, and Mr 
Olivierre, who headed the batting, remained to qualify for Derby- 
shire. Many visits have been paid to the United States. Irish 
.amateurs toured in 1878 and 1892 ; and English teams were taken 
by Mr E. J. Sanders in 1885 and 1886, Lord Hawke in 1891 and 1895, 
Mr E. Mitchell in 1896, Mr P. E. Warner in 1897 and 1898, and 
K. S. Ranjitsinhji in 1899. Mr R. S. Lucas took a team to the 
West Indies m 1896, and both Lord Hawke and Mr A. Priestley 
had elevens touring in the islands in 1 898. Mr A. E. Stoddart scored 
1079, with an average of 53, making six hundreds, and capturing 104 
wickets for 7 runs each. Mr P. E. Warner scored 984, with an 
.average of 51, making four centuries. In April 1898 an English 
eleven visited Oporto under Mr Westray. India was visited by 
Mr G. E. Vernon’s team in 1889 and by Lord Hawke’s in 1892. 
All the above were strictly amateur combinations. Eour tours have 
been made in South Africa — under Mr C. A. Smith in 1888, Mr W. 
W. Read in 1891 (when Mr Eerris took 235 wickets for 5 runs 
•each), under Lord Hawke in 1896 (when Lohmann captured 157 
wickets for 6 runs apiece), and in 1899 (when Haigh took 107 for 8 
runs, and Trott 168 for 9 runs each). A very large proportion of 
the engagements of all these sides resulted in English victories, and 
the lavish hospitality left the pleasantest memories. 

Records other than those already cited may be added for 
reference: — A schoolboy named A. E. JT. Collins, at Clifton College, 
1899, excited some interest by scoring 628 not out in a boys’ match, 
being about seven hours at the wicket. Mr A. E. Stoddart made 485 
for Hampstead v. Stoics in 1886. Melbourne University scored 1094 
.against Essendon in March 1898, this being the highest authenticated 
total on record. M.C.C. and Ground made 735 v. Wiltshire in 
1888, the highest total at Lord’s. In the match between Mr A. E. 
Stoddart’a team and Hew South Wales at Sydney 1898, 1739 runs 
were scored, an aggregate unparalleled in first-class cricket. The 
lowest total in a first-class match is 12 by Oxford University v. 
M.C.C. and Ground at Oxford in 1877. The record for first 
wioket is 472 by Messrs S. Cohnan and P. Coles at Eastbourne in 
1892. The longest partnership is 623 by Captain Oates and Fitz- 
gerald at the Ciirragh in 1895. The best stand for the last wicket 
in a first-class match is 230 by Mr R. W. Hicholls and Roche 
for Middlesex v. Kent at Lord’s in 1899. 

The best averages for both batting and bowling in different 
;seasons are appended : — 

BATTIHG. 




Inns. 

Times 
not out. 

Runs. 

Most in 
an Inns. 

Average. 

1878 

Dr W. G. Grace . 

40 

2 

1115 

116 

29 T3 


Ulyett . 

49 

3 

1347 

109 

29 T3 

1879 

Dr W. G. Grace . 

28 

3 

880 

123 

35-5 

1880 

Dr W. G. Grace . 

27 

3 

951 

152 

39T5 

1881 

Mr A. N. Hornby 

37 

0 

1531 

188 

41T4 

1882 

Mr C. T. Studd . 

43 

5 

1249 

126 

32*33 


Lord Harris . 

24 

' 0 

987 

176 

32*19 

1883 

Mr W. W. Read . 

39 

6 

1573 

168 

47*22 


Mr 0. T. Studd . 

36 

6 

1193 

175 

41*4 

1884 

Mr A. G. Steel . 

28 

3 

967 

148 

38*17 


Lord Harris . 

47 

5 

1417 

112 

33*31 

1885 

Mr W. W. Read . 

42 

0 

1880 

163 

44*32 

1886 

Shrewsbury . 

24 

4 

1130 

224 

56*10 

Mr W. W. Read . 

46 

3 

1825 

120 

42*19 

1887 

Shrewsbury . 

38 

5 

1404 

227 

42*18 

Shrewsbury . 

23 

2 

1653 

267 

78-1.5 


Dr W. G. Grace . 

46 

8 

2062 

183 

54*10 

1888 

Mr W. W. Road . 

41 

2 

1414 

338 

36*10 

) » 

Dr W. G. Grace . 

59 

1 

1886 

215 

32*30 

1889 

Gunn . 

38 

4 

1299 

118 

38*7 

1890 

Shrewsbury . 

43 

5 

1568 

267 

41*26 

isk 

Gunn . 

53 

6 

1621 

228 

34*48 

Shrewsbury . 

25 

3 

1071 

178 

48*68 

1892 

Shrewsbury . 

34 

4 

1260 

212 

42 

1893 

Gunn . 

51 

3 

2057 

156 

42-85 

j ) 

Mr A. E. Stoddart 

50 

1 

2072 

195 

42-28 

1894 

Brock well . 

45 

6 

1491 

128 

38*09 

1895 

Dr W. G. Grace . 

48 

2 

2346 

238 

51 

im 

A. C. MacLaren . 

24 

0 

1229 

424 

51*20 

K. S. Ranjitsinhji 

55 

7 

2780 

171 

57*44 

. 1897 

K. S. Ranjitsinhji 

48 

5 

1940 

260 

45*5 

1898 

Abel . 

50 

3 

2099 

250 

44-31 

W. G. Quaife 

28 

8 

1219 

157 

60*95 

9 3 

Abel . 

45 

3 

2053 

219 

48-88 

1899 

Mr 0. B. Ery 

37 

4 

1788 

179 

64*18 

Major R. M. Poore 

21 

4 

1551 

304 

91*23 


BATTING — Continued. 




Inns. 

Times 

notout. 

Runs. 

Most 111 
an Inns 

Average. 

1899 

K. S. Ranjitsinhji 

58 

S 

3159 

197 

63-18 

> j 

Hayward 

49 

4 

2647 

273 

58-82 

1900 

Abel . 

53 

3 

2685 

357 

53 -70 

K. S. Ranjitsinhji 

40 

5 

3065 

275 

87-57 

ff 

Mr 0. B. Ery 

41 

3 

2325 

229 

61-18 

3 3 

Abel . 

49 

3 

2592 

221 

56-34 

13 

Hayward 

57 

7 

2693 

193 

53-86 

1901 

Mr 0. B. Ery 

43 

3 

3147 

244 

78-67 

33 1 

K. S. Ranjitsinhji 

40 

5 

2468 

285 

70-51 


BOWLING. 




Overs. 

Maidens. 

Buns. 

Wlvts. 

Average. 

1878 

; Mr A. G. Steel 


1223 

447 

1542 

161 

9-66 

1879 

Shaw . 


1575 

924 

1259 

134 

9-53 

1880 

Shaw . 


1994 

1231 

1525 

177 

8-109 

1881 

Peate . 


1638 

731 

2088 

162 

12-144 

1882 

Peate . 


1853 

868 

2466 

214 

11-112 

1883 

Harrison 


786 

328 

1326 

100 

13*26 

1884 

Emmett 


1031 

557 

1250 

107 

11*73 

1885 

Lohmann . 


1264 

592 

2030 

142 

14*42 

1886 

Emmett 


1339 

677 

1675 

132 

12-91 

1887 

Lohmann . 


1634 

737 

2404 

154 

15-94 

1888 

Lohmann . 


1649 

783 

2280 

209 

10-190 

3 » 

Briggs 


1450 

763 

1679 

160 

10-79 

1889 

Peel . 


1648 

830 

2091 

171 

12*39 

Attewell 


1314 

654 

1555 

140 

11*15 


Briggs 


1040 

447 

1646 

140 

11*106 

1890 

Lohmann . 


1614 

646 

2714 

202 

13-88 

Briggs 


1113 

456 

1950 

158 

12-34 

J 5 

Attewell 


1581 

820 

1874 

151 

12*41 

? > 

Lohmann . 


1769 

737 

2998 

220 

13*62 

1891 

J. T. Hearne 


791 

801 

1449 

129 

11*23 


Lohmann . 


1189 

445 

2065 

177 

11*66 

1892 

Lockwood . 


890 

292 

2052 

151 

13*58 

1893 

Peel . 


1060 

' 431 

1622 

121 

14*23 

1894 

Richardson 


936 

293 

2024 

196 

10*64 

1895 

Richardson 


1690 

463 

4170 

290 

14*37 

1896 

J. T. Hearne 


2003 

818 

3670 

257 

14*72 

1897 

Richardson 


1656 

526 

4015 

246 

16*79 

Richardson 


1603 

495 

3945 

273 

14*123 

1898 

J. T. Hearne 


1802 

781 

3120 

222 

14*05 


Rhodes 


1240 

482 

2249 

154 

14*61 

1899 

A. E. Trott 


1772 

587 

4080 

209 

17-09 


Rhodes 


1518 

543 

3062 

179 

17*10 

1900 

Rhodes 


1553 

455 

3606 

261 

13*81 

33 

Haigh 


958 

269 

2416 

163 

14*82 


The following figures give a summary of some of the greatest 
performances with bat and ball during the entire career of each 
cricketer up to the conclusion of the season of 1901 : — 

BATTING. 



Inns. 

Times 
not out. 

Runs. 

Most in 
an Inns. 

Average. 

K. S. Ranjitsinhji . 

347 

42 

17,170 

285 

56-90 

C. B. Fry. 

307 

14 

12,932 

244 

44-40 

E. S. Jackson . 

376 

26 

11,594 

160 

42 

Hayward . 

420 

44 

15,509 

315 

41-93 

Dr W. G. Grace 

1362 

98 

51,406 

344 

40*846 

Abel 

848 

60 

29,358 

357 

37-202 

Shrewsbury 

752 

81 

24,569 

267 

36*413 

A. 0. MacLaren 

346 

21 

11,511 

424 

35*136 

Gunn 

761 

64 

23,347 

273 

33*346 

A. E. Stoddart 

613 

16 

16,081 

221 

32*177 

W. W. Read . 

739 

53 

22,919 * 

328 

32-167 


BOWLING. 



Overs. 

Maidens. 

Runs. 

Wkts. 

Average. 

Shaw 

22,830 

12,803 

21,887 

1916 

11*811 

Mr E. R. Spofforth . 

5,342 

2,168 

8,773 

682 

12*509 

Mr 0. T. B. Turner . 

5,388 

2,396 

8,419 

649 

12-631 

Rhodes . 

5,871 

1,985 

11,808 

845 

13*823 

Emmett . 

14,672 

6,870 

20,811 

1523 

13*1012 

Lohmann 

15,190 

6,508 

23,958 

1734 

13-1416 

Morley 

12,610 

6,239 

15,938 

1213 

13*169 

Peate 

11,669 

5,593 

14,299 

1061 

13*506 

Attewell . 

22,461 

11,408 

28,671 

1874 

15*561 

Briggs 

20,300 

8,275 

34,411 

2161 

15*1996 

Richardson 

12,531 

3,456 

32,341 

1847 

17*942 

Dr W. G. Grace 

27,745 

10,680 

48,201 

2653 

18-447 


s. 111 — 36 
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jSTo exhaustive summary on cricket could be complete without a 
tribute to the grand cricket of the Graces. Dr E. M. Grace has 
altogether taken 10,006 wickets, scored 72,482 runs and been the 
most daring field at point ever seen. Ear greater has been the 
record of Dr W. G. Grace, who has made over a hundred centuries in 
first-class matches and has in four seasons scored three successive 
centuries. In 1871 his aggregate was 2739, and in 1895 he reached 
his thousand runs in May ; he has always been a very crafty 
howler, whose leg hall has dismissed scores of unwary colts. K. S. 
Eanjitsinhji, who in 1899 scored 3159 runs, and in 1900, 3065 runs, 
has even surpassed Dr W. G. Grace’s performances with the bat. 
The feat of three consecutive hundreds has been scored, in addition 
to these two great batsmen, by Messrs 0. B. Fry (who in 1901 made 
six in succession, besides scoring over 3000 runs altogether), E. G. 
"Wynyard, A. C. MacLaren, W. L. Foster, R. E. Foster, Major 
Poore, Tyldesley, Ahel, Hayward, Hirst, and Storer. But it must 
always be remembered that the batsmen of recent years have a 
great advantage in the improved grounds, as compared with Dr 
\7. G. Grace’s achievements twenty years before. To ensure some 
estimate of the comparative ability of the finest cricketers, an eminent 
judge selected, for the present article, the following as forming the 
three best modem elevens, it being calculated that each man is 


MINAL LAW 

chosen on his form when in the prime of his career : — First World 
Eleven: Dr W. G. Grace, Dr E. M. Grace, K. S. R:iniitsinliji, 
Messrs A. E. wStoddart, A. G. Steel, J. M'C. Blackliaui, G. T. B.. 
Turner, F. R. Spofforth, with Shrewsbury, Lohmann, and Peatc. 
Second World Eleven : Messrs W. W. Read, G. CUtren, W. 
Murdoch, with Abel, Hayward, Gunn, Sha\v, Pctd, Pilling^ 
Richardson, and A. E. Trott. Third World Eleven : Messrs P. S. 
M‘Donnell, H. F. Boyle, F. S. Jackson, A. C. MacLaren, C. B. 
Fry, with Barnes, Briggs, Rhodes, Ulyctt, Lockwood and Lillcy or 
Mr G. E. McGregor. Messrs S. M. J. Woods, G. E. Palmer, 0. T. 
Studd, and J. T. Hearne would he the reserves, (n. S. 0 . M. (J.) 

Crieffj a police bnrgli of Pertlialiirc, Scotland, IH 
miles west of Perth by rail. New Established and Free 
churches were erected in 1881, and a new United Ih'esby- 
terian church in 1891. The academy was remodelled in 
1878- The town grows in favour as a sununer resort. 
Population of the police burgh (1881), 44G9 ; (1891),, 
4902; (1901), 5706. 

Crimea. See Taurida. 


CRIMINAL LAW. 


T he article on Criminal Law in the ninth edition of 
the Encydopozdia Britannica deals with general prin- 
ciples, and it is not necessary to reproduce them save in 
the briefest fashion. A crime is an act which, by violating 
the law, affects injuriously not only the civil 
ofeSme^ rights belonging to an individual but also the 
pubhc rights and duties due to the whole com- 
munity. The sovereign is taken to be the person injured 
by the crime, as he represents the whole community, and 
he is nominally the prosecutor of crime. Criminal law 
includes the rules as to the prevention of crime, the 
investigation of crime, the prosecution of crime, the 
punishment of crime. It lays down what constitutes a 
criminal offence, what proof is necessary to establish the 
fact of a criminal offence and the culpability of the 
offender, what excuse or justification for the act can be 
legally admitted, what procedure should be followed in a 
criminal court, what degrees and kinds of punishment 
should he imposed on the various offences which come up 
for trial. Finally, it regulates the constitution of the 
tribunals established for the trial of offences according to 
the gravity of the infraction of law, and deals with 
the organization of the police and the proper management 
of prisons, and maintenance of prison discipline. (See 
Evidence, Prison Discipline, and Police.) 

Criminal and civil law, however, overlap, and in all 
offences where an individual has suffered loss, he can 
claim damages in a civil court from the wrong^doer. 
Again, there are many minor offences established by 
statute which cannot be said to have a strictly criminal 
character, although the case is tried by a magistrate with 
criminal powers, and the result of the case is in a sense 
penal ^ because it consists solely in a fine or penalty, or 
sometimes a short term of imprisonment is also imposed. 
Any statutory nuisance, such as improper emission of 
smoke from a chimney, or the failure to repair a highway, 
or the carrying on of certain trades in close proximity to 
inhabited houses, are all tried as criminal offences, although 
they cannot be described as crimes. Crimes — the word is 
here intended to include all breaches of the criminal law — 
may be divided into (a) crimes which affect public order, 
abuses and obstructions of pubhc authority, offences which 
are injurious to the public at large ; (6) offences against 
the person, offences against parental and conjugal rights ; 
(c) offences against property, by way either of force or 
fraud. 

There are three classes of crimes — ^treason, felony, and 
misdemeanour — in addition to a large number of petty in- 


fractions of law known as summary offences. Tlio distimj- 
tion between felony and inisdemoanour, though still iiuuii- 
tained in the English system, has no lougcn* 
any logical basis. Formerly all felonies, incliub/o/owy, 
ing treason, involved forfeiture of goods and 
property, whilst misdemeanours wore not treated 
as felonies and did not involve forfeiture. Forfeitures is 110 
longer a legal punishment, and whenever English criminal 
law is codified the distinction will no doubt disapinair and 
a new classification bo introduced. 

Treason in England is a crime of a special character. The offeneo 
of treason is the attempt by overt acts either to upset the (Jovorn- 
ment of the country or to kill or personally injure the sovereign or 
his family, Tko ofibneo at common law was never concisely de- 
fined, and depended too much on the discretion of the king and 
his judges. It veas limited by legislation so long ago as 1352 
by what is called the Statute of Treason. The punishuKiut for 
treason was beheading, with other brutal accompaniments. The 
barbarous features of the punishment were abolislKul in 1799. 
The severity of the punishment, death, led in 1848 to the 
constitution of Treason Felonies, which are, like treason proper, 
of a special character, but arc now tried as ordinary fclunics. 
Whilst the compassing of the death of the sovereign or bin- 
deposition, or levying war upon him, remain puniKhaldc. with 
death, lesser treasonable acts are iniiiishable with penal servitude. 
The procedure for treason was forineily of a very opprt^sHivo' 
character, and was made more reasonable in 1095. The offeneo 
is now tried on indictment and by a jury at the Court of Amim 
in the same manner as ordinary felonies. Persons indicted for 
treason (1) can have a copy of indictment five days before trial ; 
(2) can have counsel ; (3) can produce witnesses, wlio will be 
heard on oath. On charges of treason, bail may not bo granted 
except by order of the Secretary of State or of the High Court 

The diatmetious between felonies, inisdtuueanotirM, and 
summary offences are of considerable iin])ortau(:e. Thun a 
person guilty of felony can bo arrested by any parson 
without a warrant; a person guilty of inisdemoanour 
cannot, unless by a constable in special cinsumstancoa, 
be arrested without a warrant. Further, a person <'harg<Hl 
with a misdemeanour or summary offence is entitled to bo 
released on bail, i.e., on the obtaining of surotitiH, whci are 
bound under the penalty of paying a sum of money U> 
produce the prisoner charged for his trial on the day ami 
at a pilace named. The sureties must bo suilicicmt in the 
opinion of the court, and as a rule only hoiisehohlt^rs are 
accepted. Bail is obligatory in all misdmnciuioiim, with 
the exception of misdemeanours where the costs of tim 
prosecution are payable out of the county or borough rate 
or fund. It is obligatory in all summary cases. But a 
person charged with felony is not entitled as of right b) lie 
released on bail, but may be so released at the discretion 
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of the judge or justice dealing with the case. In the 
procedure for the trial of felonies and misdemeanours 
there are several differences as regards : (a) the right of 
challenge, that is to say, the right of either party to 
challenge jurors, which is equivalent to an exception for 
one or more of the jurors, who have appeared individually, 
and who in consequence of the challenge are set aside. 
In the case of felonies the defendant may challenge 
peremptorily twenty jurymen ; in the case of misdemeanour 
he has no right to peremptory challenge, but has to show 
justification for his challenge. 

(b) The withdrawal of the jury from communicating 
with the outside world during the pendency of the case. 

(c) The obligatory presence of the person charged. In 
the case of misdemeanour the court may permit his 
absence. Formerly, on conviction of the offence of felony, 
forfeiture of lands and goods ensued. But forfeiture 
resulting on a conviction of felony was abolished in 1870, 
and the distinction of felony and misdemeanour -with 
regard to forfeiture, as already stated, now only exists in 
the unusual case of outlawry. 

Whether a crime is a felony, misdemeanour, or a 
summary ofience depends chiefly on the heinousness of 
the offence. But a few misdemeanours, created by statutes 
of Victoria’s reign for punishing frauds of modern origin, 
are j)unishable more severely than some felonies. How- 
ever, as a rule all the more serious offences are felonies, 
and the most trivial offences are summary offences, whilst 
misdemeanours come between the two categories. Many 
summary offences are what some writers call mala pro- 
Idbita, as distinguished from mala in se; that is to say, 
they do not involve any breach of ordinary morality, 
excei)t such breach as is involved in any violation of pos- 
itive law. 

The chief common l&wf domes are : homicide, rape, larceny, i.e., 
in ordinary language, theft, robbery, i,e., theft with violence, 
bxuglary, and kindred offences ; counterfeiting the coin has been 
made a felony instead of being treason ; and forgery of most docu- 
ments has been made felony instead of being, as it was at common 
law, a misdemeanour. 

. Among the chief misdemeanoiLrs the following may be men- 
tioned : — 

1. Assaults on the Sovereign. 

2. Unlawful assemblies. 

3. liiots and seditious offences. 

4. Forcible entries. 

5. Perjury. 

6. Blasphemy. 

7. Extortion. 

8. Bribery. 

9. Minor bodily injuries. 

10. Assaults. 

11. Common nuisances. 

12. Libel. 

13. Conspiracy to defraud, &c. 

Perjury xvas, until the year 1563, punished solely by the ecclesi- 
astical courts, hut since that year it has been punished, like any 
other misdemeanour, by a civil court. 

Examples of summary offences are as follows : — 

1. Offences by children (under twelve years). 

2. Offences by young persons (twelve to sixteen years). 

3. Offences by adults (above sixteen years), in cases of larceny 
and embezzlement. 

4. Common assaults. 

6. Certain larcenies not indictate. 

6. Small wilful injuries to property. 

7. Offences relating to game. 

The criminal law applies in England to all persons 
alike, with the sole e.xceptiori of a peer or peeress charged 
with felony, who has the right to be tried by 
House of Lords. An Earl Marshal is 
appointed. He presides over the House of 
Lords to try the indictment. When the trial is over, the 
staff, which is the sign of his office, is broken, and the 
Earl Marshal ceases to exist as the president of this special 
court. 


There are in England no courts of a special character, 
such as exist in some foreign countries, for the determina- 
tion of disputes between the governing classes themselves 
or with the governed classes, whether of a civil or criminal 
character. Special tribunals do indeed exist for 
trying naval or military offences committed by 
members of the navy and army, hut those 
members are not exempt from being tried by the ordinary 
tribunals for civil offences, as though they were civilians. 

The punishment for crimes by English law was formerly 
most brutal, but this brutality was tempered partly by 
the law of Benefit of Clergy, partly by the rigid adherence 
to singular technicalities, as, for instance, acquitting a 
criminal because the person whom he was charged with 
killing had two Christian names, whereas one only was 
mentioned in the indictment, or because the name of the 
person killed was wrongly spelt in the indictment. Benefit 
of clergy began with the claim of the ecclesi- 
astical authorities that they alone should punish 
a clerk. The term clerk always included a large 
number of persons in what were called minor orders, and 
after a time the test of being a clerk was ability to read, 
and thus everybody who could read obtained exemption 
from punishment for his crime, as the ecclesiastical author- 
ities practically enacted no punishment. This practice 
led to Parliament declaring certain offences to be felonies 
without benefit of clergy, in order to ensure punishment 
in all cases of offence against life or proiierty. 

Bentham pointed out at the beginning of the 1 9th century 
that certainty of punishment was more effective than 
severity, that severe punishments induced juries to acquit 
criminals, and thus the certainty of punishment was 
diminished. But his arguments and the eloquence of 
Sir Samuel Komilly produced no effect until after the 
reform of Parliament in 1832, shortly after which Acts 
were passed abolishing the death sentence for all felonies 
where benefit of clergy existed. Benefit of clergy was 
finally abolished in 1827 (7 & 8 Goo. lY. c. 28). At 
present no offences are capital except treason, murder, 
piracy accompanied by violence, setting fire to the royal 
dockyards, and inciting to mutiny. The severity of the 
capital sentences had already been modified by the par- 
doning power of the Crown, which directed the convict 
to be transported to convict settlements in the Colonies 
instead of being hanged. For some years this was only 
done by the consent of the convict, who agreed to be 
transported if bis death sentence was remitted, but in 
1824, when a convict refused to give this consent, Parlia- 
ment authorized the Crown to substitute transportation 
for a death sentence. 

About the middle of the 19th century the Colonies 
objected to receive any more convicts. Transportation 
was prohibited in 1857, and penal servitude 
within the United Kingdom was substituted for 
transportation; whilst for many felonies im- 
prisonment with hard labour for a term not exceeding two 
years may now be substituted for penal servitude. By 
the Penal Servitude Act, 1864, the shortest period of 
penal servitude for an offence committed after the passing 
of the Act is five years, and where any previous Act had 
fixed a maximum of less than five years, the period of five 
years is to be substituted for such shorter term. The 
distinction between penal servitude and imprisonment 
with hard labour is rather one of prison management and 
discipline than one of any principle. The punishment for 
misdemeanour at common law has always been fine or 
imprisonment, or both, at the discretion of the court 
before which the prisoner was convicted. To this simple 
imprisonment hard labour has been added by statute for 
various offences, but the term for imprisonment with hard 
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labour is limited to two years. Tbe punisbment for 
summary offences is imprisonment with or without hard 
labour, or a fine, or both, subject to limitations which as 
a rule do not allow imprisonment exceeding six months. 
When the punishment may exceed three months’ imprison- 
ment, the accused has a right to demand that the offence 
shall be tried by a jury as a misdemeanour and not 
summarily. 

In the case of treason and murder the court has no 
discretion as to the punishment awarded, and in most 
other cases some limitation is imposed by statute on the 
length of penal servitude or imprisonment with hard labour 
which may be imposed. But the maximum in every case 
is so high that, save in treason and murder, the court has 
a very large discretion as to the punishment to be im- 
posed, and is not as a general rule limited, outside the 
offences of treason and murder, in its discretion as regards 
the minimum of punishment which it can award. To- 
gether with the mitigation of punishment since 1832, laws 
have been passed for getting rid of the technicalities which 
formerly led to the improper acquittal of criminals. In- 
deed the looseness of pleading in criminal cases is carried 
almost too far ; for while there is no danger in such loose- 
ness when times are quiet and when law is administered 
by the judges of the High Court in England. Yet when 
-crimes of a certain character are committed in times of 
great pblitical excitement and the law is administered 
by an inferior judiciary, there may be some danger of 
injustice if the strictness of pleading and procedure is too 
much relaxed. 

The punishments which may be imposed summarily are 
as foUows : — 

{a) In the case of adults pleading guilty to offences 
involving property worth over 40s., imprisonment not 
exceeding 6 months, without the option of a fine. 

(5) In the case of adults where the offence affects pro- 
perty not worth over 40s., imprisonment not over 3 months, 
or fine not exceeding £^20. 

(c) In the case of young persons, imprisonment not over 
3 months, or fine not exceeding £10. 

(d) In the case of children, imprisonment not over 1 
month, or fine not exceeding 40s. 

If the offence is trifling, the accused may be discharged 
without punishment, and under the First Offenders Act 
(1887) the justices have a discretionary power to forego 
punishment. The justices have also the power, under the 
Reformatory Schools Act and the Industrial Schools Act, 
to commit youthful offenders to one or other of these 
institutions, — ^in the case of a previous conviction, the 
Industrial School ; in the case of a first offence, the Refor- 
matory (see Indxjsteiar Schools). 

Crime is in England treated locally; the responsibility 
for the suppression of it is local. Formerly each town- 
ship was responsible for the suppression of crime 
within its own boundaries. The “view of frank 
pledge. ** pledge ” which gave effect to this has long since 
disappeared, but the system of each township 
having a headborough or constable still survives in a few 
places. _ In each county the sheriff was, and in law still is, 
responsible for the peace of the county, and he had control 
of the county jail, in which he lodged the prisoners he 
arrested as suspected of crime. In ancient times the free- 
holders of the county sat, with the sheriff presiding, to 
inquire into and punish the crime in the county. The 
Sheriff’s Criminal Court, being superseded by the Assizes 
and Quarter Sessions, was long ago abolished, but the 
tribunal at the Assizes for the trial of crimes is stiU furnished 
by the freeholders of the county, acting as jurymen under 
the direction of the judge. The jury must come from the 
vicinage or neighbourhood. The judges, who used to be 
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sent on a commission of jail delivery and “ or/cr and ier- 
miner^^ from Westminster, are now from the Royal Courts 
of Justice, and not from Westminster. In olden days, 
and even now in theory, the Grand Jury inquire of their 
own knowledge, by the oath of good and lawfful men of 
the neighbourhood, into the crime of the county, hut in 
practice the charges against the accused persons are always 
submitted to an officer known as the Clerk of the 
Crown. The Grand Jury is first instructed as to 
their inquisition by a charge from the judge, as 
regards the indictment concerning which they are called 
upon to examine, whether there is a primd favle case to 
send for trial to the ordinary jury. The Grand Jury must 
consist of not less than twelve, not more than twenty- 
three, good and lawful men of the county. Jbit any 
person who prefers an indictment is cntithjtl to put it 
forward, provided he submits to bo bound over to ]>ro- 
secute and to be liable to costs in ease his jirosecutiou 
fails. Such cases are very rare. As a rule, in the hig 
towns a solicitor is specially appointed to direct criminal 
prosecutions ; in the rural districts it may bo tlio pej\soii 
injured, it may bo the magistrates’ cleric, it may ho a 
policeman who is bound over to prosecute. 

The Clerk of the Crown puts the charges into pro])er 
shape, and lays thorn before the Grand Jury. Tlu^ 
charges are then called Bills, and if the (grand Jury 
considers that there is no primd facie case, the foreman 
endorses the Bill with the words “no true (‘ase,” and 
then presents it to the judge. The jury arc tln^n said to 
have ignored the Bill, and if the person cliarge<l is in 
custody he is released, yet liable to bo tried on bettor 
evidence. 

When an indictment is found by tho Grand JJiry 
(twelve at least must concur), the person charged is brought 
before the court, tho indictment is road to ho m 
asked whether he is guilty or not guilty; if he pleads 
guilty, he is then sentenced by tho court; if ho pleads 
not guilty, a petty jury of twelve is formed out of tho 
number of jurors who havo been summoned by the shorilf 
to attend the court. Ho is tried by these jurors 
in open court ; he can, if ho choose, havo counsel ^rdcedttjt 0 
to defend him, by cross-(ixamining tlio witnesses, 
by calling witnesses of his own, and by address- ^ 
ing tho jury. Tho judge then sums it]) tho case to the 
jury, and they acquit or convict him. If ho is acquiittni, 
he is discharged from custody; if convicted, tho judge 
awards the sentence. From such acquittal or c.on vied ion, 
properly speaking there is no appeal in criminal trifds. 
The verdict of tho jury is final. Any considorable defect 
or informality in the procedure may bo taken before tlio 
King’s Bench by Writ of Error, but such cases are not now 
of frequent occurrence. And if any question of law arises 
I at the trial, the judge may reserve it for tho opinion of the 
I court for the consideration of Crown Cases Reserved, by 
I whom the conviction may be either quashed or conflrmtHl 
I The question of criminal appeal has been, and still is, a 
I matter of great controversy. On tho Continent of Kuro|)o, 
and even in India, appeal is allowed in criminal (jases on 
the facts as well as on tho law of the' case. In England 
, an appeal on questions of law arising at the trial m allowed, 

I as stated above, but the procedure is intricate and tech- 
nical, whilst no provision whatever is made for 
questioning the decision of the jury on matters 
of fact. The verdict of a jury, however unsatis- 
factory, cannot be reversed, and the only renuidy is founded 
on tho prerogative of pardon inherent in tlui Crown, which 
is exercised, as a matter of fact, by the Home Becretary* 
Various proposals havo been made, the most pratCtical 
being that a new trial shall be granted (1) when the 
I verdict is obviously against the evidence, (2) when now 



0 R I M I N 

facts have arisen after the trial, proving the verdict con- 
clusively wrong. The exercise of the power of pardon in 
the prerogative of the Crown does not satisfy the justice 
of the case — it only accords mercy where there may be no 
criminal guilt. Moreover, as it is given on the advice 
of the Secretary of State, and his inquiry must necessarily 
be informal and without publicity, cases might arise 
where a pardon would not satisfy puHic opinion. At the 
same time, celerity of punishment is absolutely necessary 
for the repression of crime, and so far no system of criminal 
appeal has duly satisfied that requirement. The Court of 
Crown Cases lleserved consists of a number of judges of 
the High Court — not less than five — and from their 
decision there is no appeal 

The indictment must say that it is found by a jury of a 
particular county, and the offence charged must appear to 
have been committed in that county ; this is known as the 
venue^ and in former days, at any rate, was a great protec- 
tion against the oppression of the subject on the part of 
the Crown. It prevented the Crown in the 

The venue. ^ ^ r 

days of its great power from removing a person 

whom it wished to get rid of from among his neigh- 
bours, and placing him on trial in a strange placo where 
the infiuonco of the Crown was greater. Tliis is still true 
to a certain extent, as great injustice may bo caused to a 
man by removing him from his neighbours and trying him 
at a distance from his friends and from the witnesses whom 
he might call for his defence. In Ireland, for instance, 
the greatest injustice might bo done by removing an 
Orangeman from Belfast and trying him in a Boman 
Catholic county. But it has its evils whore the area from 
which the jurors are drawn is a small one, such as a town 
of a few thousand inhabitants. In that caso a man 
charged, say, with fraud, may bo protected by his friends 
from being ])roporly punished for that fraud. In 1856 
power was given for the first time to remove a prisoner 
for trial from any part of England to the Central Criminal 
Court This was originally done in favour of a prisoner 
against whom there was great local animosity, but so long 
as the law is administered in quiet times by judges of the 
High Court there is no danger of injustice to any accused 
person. 

It has been mentioned above that in theory an indict- 
ment is the spontaneous act of the Grand Jury, but that 
in practice a Bill for that indictment is always presented 
by some individual to the Grand Jury. In theory the 
prosecution is on the part of the Crown ; and this is so far 
true in fact that the Attornoy-Qoneral, on behalf of the 
Crown, can in any caso intervene, and either take the con- 
duct of the prosecution out of the hands of the private 
person or enter what is called a nolle prosequi, which has 
the effect of stopping any further prosecution; but in 
practice such a course is never taken. 

It is obviously necessary that criminals should be arrested 
as soon as possible after the crime ia committed, and that 
the arrest should not wait until an indictment has been 
found. Hence a practice has grown up, which has been 
largely extended of recent years, of having a 
preliminary inquiry of the crime before justices, 
inquiry, effect being that if there is no primdfoLcie 
case a man is at once discharged, instead of 
being kept in custody until the Assizes are hold, and the 
Grand Juiy can inquire into the case. This procedure 
before justices was regulated by an Act of 1848, known as 
Jarvis’s Act, and is now almost universal This proced- 
ure before justices is entirely different from the procedure 
for summary offences. It may be, though usually it is 
not,^ held in private ; it is an inquiry and not a trial ; the 
justices have to consider not whether the man is guilty, 
but whether there is such a primd fade case against Mm 
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that he ought to be tried. If they think that there is, 
they commit him to prison to wait his trial, or require him 
to give security, with sureties, to the amount named by 
them for appearing to take his trial 

If a coroner’s jury, on inquiring into any sudden death,, 
finds that murder or manslaughter has been committed, 
that finding has the same effect as an indictment by a grand 
jury, and the man charged may be tried by the petty jury 
accordingly. The law and procedure of the Coroner’s Courts, 
are now regulated by the Coroners Act, 1887 
(50 (fe 51 Viet. c. 71). When there is a dead body 
of a person lying within the area of his jnrisdic- 
tion, and. there is reasonable cause to suspect that such 
person died a violent or unnatural death, or a sudden death 
of which the cause is unknown, or has died in prison, the 
coroner’s decision to hold an inquisition cannot be 
challenged. The verdict of guilty is followed by trial in 
the ordinary manner. 

Eor many years the costs of the prosecution of felonies, 
and also of many misdemeanours, were paid out of the 
public funds, raised in each county. After 1852 an 
annual sum was voted by Parliament for the reimburse- 
ment of half, and then of all, these costs to the counties, or 
rather localities, which paid them, and thus the cost of 
these prosecutions fell upon the Imperial Exchequer. In 
1888 the proceeds of certain taxes were handed over 
to the local authorities, and they again became liable to 
pay these costa. 

With the organization of the police forces, which began 
about tlie year 1827 in London, and in 1834 in the United 
Kingdom generally, the police became the prosecutors in 
many cases. In 1879 an Act was passed .(4-2 & 43 Viet, 
c. 22, amended by 47 & 48 Viet. c. 58) pi’oviding 
for the payment of a director of public prosccu-paMc 
tions, who was to act under the Attornoy-Gcnoralprosecu- 
in such cases and under such conditions as might 
bo settled by rules laid before Parliament, and in 1884 a 
further Act developed the system of the Act of 1884. 
The olfico of director is now hold hy the ollicor who, for the 
time being, is solicitor to the Treasury. Ho is subject to the 
direction of the Attorney-General ; and in the cases pro- 
vided for by the rules, which may be rouglily taken to be 
the cases of the most serious crimes, or of crimes which 
require long and careful investigation, undertakes, always 
with the approbation of the Attornoy-Gonoral, the prosecu- 
tion in placo of the private individual 

The Attorney-General has always reproaontod the Crown 
in criminal matters, and in State prosecutions appears in 
person on behalf of the Crown, and when he so appears 
has certain privileges as rosi)oct8 the re];)ly to the prisoner’s 
defence and the mode of trial. The Attorney-General has 
a right on behalf of the Crown to institute in the High 
Court, by information, a prosocution for any misdemeanour, 
but ho cannot so institute a prosecution for felony; 
any such information is tried by a jury in like manner 
as if it were an indictment. Preliminary jurisdiction in 
criminal cases is possessed by the Justices of the Peace, 
who may also under special Acts convict in a summary 
manner for offences of minor importance. The procedure 
for punishing summary offences is before two justices, or 
in the case of a stijjendiary magistrate, one justice. This 
proceeding must not be confused with the preliminary 
procedure already mentioned before justices for an indict- 
able offence, nor with the procedure before justices in 
relation to civil matters, such as the recovery of small 
sums of money. The proceeding begins either by the issue 
of a warrant for the aiTOst of the person charged, in which 
case a sworn information must be filed, or by a summons 
directing the person charged to appear on a certain day to- 
answer the complaint made by the prosecutor. The jus- 
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tices hear the case in open court ; the person charged can 
make his defence either in person or by his solicitor or 
counsel, he can cross-examine the witnesses, tor 
^ce tire prosecution, call his own witnesses, and 
summary address the justices in his defence. The^ jus- 
offeaces. after hearing the case, either acquit or 

convict him, and in case of conviction award the sentence. 

If the sentence is a hue and the fine is not paid, the 
person convicted is liable to be imprisoned for the term 
fixed by the justices, not exceeding a scale fixed by an 
Act of 1879, the maximum of which is one month. The 
imprisonment may be with or without hard labour. ^ 

Of late years this summary jurisdiction of the justices 
has received very large extensions, and many offences 
which were formerly prosecuted as serious offences by an 
indictment before the Court of Assize or Quarter Sessions 
have, where the offence was a trivial one, been made 
punishable, on summary proceedings before justices, by a 
smah fine or a short term of imprisonment. 

The extension of the jurisdiction of the justices is open 
to the observation that it deprives a person charged of the 
protection of a jury, and also that it throws upon him, if 
convicted, and upon the prosecution if there is no convic- 
tion, the cost of the proceedings. The former objection is 
much mitigated by the enactment made in 1879, that a 
person if liable on conviction to be sentenced to imprison- 
ment for more than three months, or to a fine exceeding 
£100, can claim to be tried by a jury. But the objection 
as to the costs remains, and the payment of costs is often a 
very serious addition to the trivial fine ; and it is anomalous 
that a person convicted of a trifling offence should bear 
the cost of the prosecution, while if he is convicted before 
.a superior tribunal of the most serious offence he does not 
pay the cost. 

The Criminal Evidence Act, 1898, is explained in the 
article on Evidence ; but as it goes to the root of the 
Enghsh system of criminal trials, this article requires a 
brief reference to it. Bentham wrote that amongst the 
singularities of the English common law the most remark- 
able is the rule that does not allow any questions to be 
put to the accused which might lead to the proof of 
his guilt. Sir James Stephen rather defended 
ence. because it stimulated independent 

inquiry. Other writers maintained that any interrogation 
of the prisoner would be contrary to the principle “ nemo 
tenetur se ipsum accusare.” On the Continent of Europe 
the prisoner can be interrogated; and the Criminal Evidence 
Act, 1898, now enables every person, and the wife or husband 
of such person, to be a competent but not compellable 
witness for the defence at every stage of the procedure. 
No comment is allowed by the prosecution on the absten- 
tion of the accused or the accused’s wife or husband from 
giving evidence. Cross-examination is allowed, but pre- 
vious convictions and bad antecedents are not allowed to 
influence the court, which is bound to judge according 
to the facts presented to it. The Indian procedure does 
not go so far as this English reform. The court is em- 
powered to ask the accused questions generally on the 
case after the witnesses for the prosecution have been 
examined and before he is called for his defence. Hia 
answers are taken into consideration, and the court and 
the jury may draw such inference from the answers as 
appears just. The accused does not render himself liable 
to punishment by refusing to answer or by giving false 
answers. Theoretical objections often do not stand the 
test of practice, and the Criminal Evidence Act, 1898, has 
given satisfaction. In England, as already pointed 'out, 
although the prosecution is in the name of the Crown, 
and although a public prosecutor has been appointed, still 
criminal charges are conducted, with few exceptions, by 


the person injured, with the assistance of the police. In 
the Prosecution of Offences Acts of 1879 and 1884 there is 
to be found the nucleus of the system of the public action 
such as obtains in other countries in case of crime. Under 
these Acts the Solicitor to the Treasury acts as Dircc.tor 
of Public Prosecutions under the Attorncy-Ceneral. But 
both these high officials have many other duties, and the 
outcome of the present system, worked as it is now, is 
small. The annual average of cases by jury on indictment 
for the five years ending 1897 was 11,633; if the indict- 
able cases disposed of summarily were included, the annual 
average would be 55,174. Yet in 1897 only -114 cases 
were prosecuted by the Public Prosecutor. In Ireland the 
system is nominally the same as in England, but in ])raciico 
almost all prosecutions are instituted and condut4(‘d nndtu’ 
the direction of the Attorney-General for Irt^aud, who is 
a member of the Government of the day, and so resiumsihlo 
to Parliament, as in the case of the Lord Advocate. In 
Ireland, owing to the police being a central izial forct', 
under the management of Coimnissioiua's rt^sidiug in 
Dublin, any prosecution which in England miglif be. cem- 
ducted by the local police, would in Ireland lu* c(aulaeted 
under the direction of the chief of the ]K)Iiia‘ in Dublin, 
who is necccssarily in close coiunmni(!atiion with the 
Attorney-General. 

In Ireland the law relating to ca'inuNs is manly tin*, saints 
as in England, but in ^^coilaiid Iiardly any erimes are. (ani- 
stituted by statute law, the common law lu‘ing to the 
effect that if a judge will clirech any act to be a (‘rina*, and 
a jury will convict, that act is a e.rinu\ 111 is gi*ea,t 
elasticity of the common law to includt^ every sort, of new 
crime which may arise is obvioUvSly one v(*ry (Ian;*i-niiM to 
political liberty, as it greatly enlargcvs thi^ |)(»w(*r of tln^ 
Crown to oppress political f>i»poiienls, lait in niod<*ru days 
it has its convenience in faidlitaiing tlu* pnnishim*nt of 
persons committing crimes for the |iunislmii*nt of whieli in 
England a now Act of Parliament may be necessary. 3110 
lowilization in England of crime, and tlii^ protaslnn* for 
punishing it, ditlbr largely from the taken in !<’rune(* 
and moat European countries. TluLFrcandi theory is that 
a Frenchman owes allegiance to the Fremdi State, and 
commits a brcacli of that allegiance, whenever he i*onnnits 
a crime against French law, even although he is not. at lln^ 
time within Fnmch territory. And in modm'u days this 
theory has been extended so as to allow tla^ Fn*nch (-ourts 
to punish Frenchmen for erhnes canmnitied in foreign 
countries. 

The principle of the French law*, thougli not i‘Xpri‘SHly 
recognized in England, must bo invokcHl to juntify two 
departures from the English principle (1) m regiirds 
offences on the high seas, and (2) as rogardn 
certain limited offences committed f)utside the 
United Kingdom. In early days offencew com* 
mitted by Englishmen on the high seas weri^ 
l>unished by the Lord High Admiral, ami he eiicroacluHl 
so much on the ordinary courts as to rtmder it nma^sHary 
to pass an Act in Kichard IVh reign (IS'llfidu IL st i!, 
c. 3) to restrain him. 

In the time of Henry VIII (28 Hon. VI IL c, 15) an Act 
was passed stating that as the admiral trltal pe.r^ionM 
according to the course of tlie civil law, they miM not b«j 
convicted unless cither they confesscid or iht^y m the 
witnesses were submitted to torture, and that theredoni it 
was expedient to try the offences according to tlm connas 
of the common law. Under that Act a siawial commtHHitiit 
of Oyer and Terminer was issued to try thoKe offence*^ at 
the Old Bailey, and English law was satisfied by lauanittirig 
the indictment to state that the offence was on 

bo^d a ship on the high sems, to wit in tlie county t,»f 
Middlesex. Since 1861 these special commissions Iiiive 
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been rendered unnecessary by the provision that all offences 
committed on the high seas may be tried as if they had 
been committed in England. As regards offences 
Commuted l^nd, it was found necessary as early as the 
.om land reign of Henry VIII. to provide for the trial in 
outside England of treasons and murders committed on 
England, outside England; this was largely due to 

the constant presence in France of the king and many of 
his nobles and knights. The latest legislation on the 
subject was in 1861 (24 & 25 Viet. c. 100, s. 9), and any 
murder or manslaughter committed on land out of the 
United Kingdom, whether within the King’s dominions 
or without, and whether the person killed were a subject 
of His Majesty or not, may be dealt with in all respects as 
if it were committed in England. The jurisdiction has 
been extended to a few other cases such as slave trade, 
bigamy, perjury committed with reference to an English 
court, and offences connected with explosives. But these 
offences must be committed on land and not on board a 
foreign ship, because if a man takes service on board a 
foreign ship he is treated for the time as being a member 
of the foreign State to which that ship belongs. The 
principle has been also extended to misdemeanours (but 
not felonies) committed by public officers in 
Mssde- colonies and elsewhere, whether wdthin or with- 
committed ont the British dominions. Thus a Governor or 
by public an Inferior Officer of a colony, if appointed by 
colonies^^ the British Government, may be prosecuted for 
/ ‘ any misdemeanour committed by him by virtue 
of his office in the colony ; and cases have happened where 
governors have been so prosecuted, such, for instance, as 
the case of General Picton at the beginning of the 19th 
century, and of Governor Eyre of Jamaica in 1865. 

There are a few exceptional courts with criminal juris- 
diction. The Court of Chivalry, which used to punish 
offences committed within military lines outside the king- 
dom, has long disappeared. The Military Courts for 
trying members of the navy and army for offences com- 
mitted against naval and military law have been already 
referred to. The naval courts can only try members in 
actual service on board a ship. The military courts can 
only try persons who are actually members of the army 
at the time, and their authority is annually renewed by 
Parliament, in consequence of the jealousy still felt 
against the trial of any man except by the ordinary courts 
of law. These courts can try in any part of the world, 
and whenever the forces are in active service can try 
followers of the camp as if they were actual members of 
the forces. (See articles on Military Law and Martial 
Law.) 

The Ecclesiastical Courts, which were formerly very 
powerful in England, and punished j)ersons for various 
offences, such as perjury, swearing, and sexual 
ticai^^^^' offences, have now almost fallen into desuetude. 
Courts, Their authority over Protestant dissenters from 
the Established Church was taken away by 
statute ; their authority over lay members of the Church of 
England has disappeared by disuse. Occasionally suits 
are instituted in them against the clergy for offences either 
against morality or against doctrine or ritual. In these 
cases their sentences are enforced by i)cnalties, such as 
suspended deprivation of their benefice, or by imprison- 
ment, which has replaced the old punishment of excom™ 
munication. 

Eeference has been made in various j)bices to the criminal 
law which prevails on the Continent. The English system 
prevails in most of the States which form the United States 
of America. It prevails also, with a few exceptions, in the 
Colonies of the British Empire ; but the manner in which 
it has been adajited to the requirements of a backward 


country is best exemplified in the system of law which 
obtains in India, the greatest dependency of the Empire. 
In the first place both the substantive and the adjective 
criminal law have been codified. The Indian 
Penal Code came into force in 1860, and the Indian 
Indian Code of Criminal Procedure, enacted in 
1882, has been somewhat modified by an 
amending Act of 1898. As regards all criminal law as 
administered throughout British India, they have taken 
the place of an older criminal system, which was based 
partly on Mahommedan law, partly on usage and custom, 
partly on principles imported from England. Great delays 
and considerable injustice were formerly caused by the 
want of unity in judicial organization. Now, one set of 
courts has been established throughout the country, com- 
posed of well-paid, well-educated judges, most of the 
higher judicial appointments being held by Englishmen ; 
all those who hold subordinate judicial posts at the same 
time are subjected to a combined system of appeal and 
revision. The arrangement of the Indian Penal Code is 
natural as well as logical ; its basis is the law of England 
freed from technicalities, whilst certain modifications are 
introduced to meet the exigencies of a country such as 
British India. It opens with a chapter of general 
explanations, and interpretations of the terms used 
throughout the Code. It then describes the various 
punishments to which offenders are liable ; follows with a 
list of the exceptions regarding criminal responsibility 
under which a person who otherwise would be liable to 
punishment is exempted from the penal consequences of 
his act, such as offences committed by children, by accident 
or misfortune without any criminal intention, offences 
committed by lunatics, offences committed in the exorcise 
of the right of private defence. It may be worth wliile to 
add, as an innovation on English law, that an act which 
results in harm so slight that no person of ordinary sense 
and temper would complain of such harm is not considered 
an offence under the Code. Then follows a chapter on 
Abetment, in other words, the instigation of a person to 
do a wrongful act. The next chapters deal with offences 
against the pubhc, including the State, the army and 
navy, public tranquillity, public servants, contempts of the 
lawful authority of public servants, perjury; oifenccs re- 
lating to coin and Government stamps, to weights and 
measures ; offences affecting the public health, safety, con- 
venience, decency, and morals ; offences relating to religion ; 
and offences relating to the human body, from murder 
down to the infliction of any hurt. The Code then passes 
on to offences against property ; offences relating to forgery, 
including trade marks, criminal breach of contracts for 
service ; offences relating to marriage, defamation, criminal 
intimidation, insult, and annoyance. Under this last head 
is included an attempt to cause a person to do anything 
which that person is not legally bound to do, by inducing 
him to believe that ho would otherwise become subject to 
Divine displeasure. The last chapter deals with attempts 
to commit offences punishable by the Code with transport- 
ation or imprisonment, and the punishment is limited to 
one-half of the longest term provided for the offence had 
it been carried out. 

One pocnliarity of the Penal Code which has proved ominently 
.suc(‘.C'>.sIul an<l luuoi imitated by other Codes, lies in the system of 
illustration of the offence declared in every section hy a liriof state- 
ment of some concrete case. Bor instance, as illustration of the 
oifence of an attempt to commit an oifcnce the following examples 
are given : — 

I. “A. makes an attempt to steal sonic jewels by lireaking oi)ea 
a box, and finds on opening the box there is no jewel in it. lie 
has done an act towards the commission of theft, and therefore is 
guilty under this section. 

II. “A. makes an attempt to pick the pocket of Z. by thrusting 
his hand into Z.’s pocket. A. fails in the attempt in consecpicnce 
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of Z. Laving notLing in Lis pocket. A. is guilty nnder tliis 

section.” 1 ■ 1, • 

Passing on to tLe system of criminal procedure wLicL is 
set fortL in detail in the Code of Criminal Procedure as 
amended in 1898, it is no doubt modelled on the 
^CodTof English system, but with considerable modifica- 
Criminal tions. The principal steps are— (1) arrest by tlie 
Procedure, police and inquiries by the police ; (2) the issue 
of summons or warrant by tLe magistrate; (3) the mode 
of procedure before the magistrate, who may either try the 
accused himself or commit him to the Sessions or the High 
Court, according to the importance of the case ; (4) pro- 
cedure before the Conxt of Session ; (5) appeals, reference 
and revision by the High Court. 

Elaborate provision is made for the prevention of offences, 
as regards security for keeping the peace and for good 
behaviour, the dispersion of unlawful assemblies, the sup- 
pression of nuisances, disputes as to immovable property, 
w^hich in all Oriental countries constitute one of the most 
frequent causes of a breach of the peace. 

Ample provision is thus made for the prevention of 
offences, and the Code next deals with the mode of prose- 
cution of offences actually committed. 

As a general rule, every offence is inquired into^ and 
tried by the court within the local limits of whose jurisdic- 
tion it was committed. Differing from the practice of 
Continental countries, all offences, even attempts, may be 
prosecuted after any lapse of time. As in England, there 
is no statutory limitation to a criminal offence. 

A simple procedure is provided for what are called 
summons cases, as distinguished from warrant cases — the 
first being offences for which a police officer may arrest 
without warrant, the second being offences where he must 
have a warrant, or, in other w^ords, minor offences and 
important offences. In summons cases no formal charge 
need be framed. The magistrate tells the accused the 
particulars of the offence charged : if he admits his guilt, 
he is convicted ; if he does not, evidence is taken, and a 
finding is given in accordance with the facts as proved. 
When the complaint is frivolous or vexatious, the magistrate 
has the power to fine the complainant. The Code gives 
power of criminal appeal which goes much farther than 
the system in England. 

In cases tried by a jury, no appeal lies as to matters of 
fact, but it is allowed as to matters of law; in other 
cases, criminal appeal is admitted on matters of law and 
fact 

In addition to the system of appeal, the superior courts 
are entrusted with a power of revision, which is maintained 
automatically by the periodical transmission to the High 
Courts of calendars and statements of all cases tried by 
the inferior courts ; and at the same time, whenever the 
High Court thinks fit, it can call for the record of any 
trial and pass such orders as it deems right. All sentences 
of death must be confirmed by the High Court. No appeal 
hes against an acquittal in any criminal case. This system 
of appeal, superintendence, and revision would be totally 
inapplicable to England, but it has proved eminently 
successful as applied to the present social condition of the 
inhabitants of India. The appeals keep the judges up to 
their work, revision corrects all grave mistakes, superin- 
tendence is necessary as a kind of discipline over the 
conduct of judges, who are not subjected, as in England, 
to the criticism of enlightened public opinion. 

The French Penal Code and Code of Criminal Procedure 
are still substantially the model of all systems of Continental 
criminal law. They were promulgated in 181 1 by Napoleon 
I, and although he called in the aid of the greatest French 
jurists, he guided, and occasionally even revised, their 
labours. The French Codes have been amended by later 


Continental Codes, and more especially the Italian Penal 
Codes. All Codes have an opening chapter where the 
general principles of criminal law in its practical applica- 
tion are enunciated, such as, for instance, tlic rules that — 
(1) no person is liable to punishment for any act not 
expressly declared to be an offence ; (2) no person can bo- 
punished for an act which by virtue of a sub- 
sequent law is declared not to be an offence ; (3) British 
whoever commits an offence within the kingdom criminal 
is tried and punished according to the criminal 
law of the kingdom, and by the tribunals created for- 
the administration of justice, to tlio exclusion of special 
tribunals created for temporary purposes. ''Plus rule really 
lays down that no citizen can be deprived of his own 
judges when he is accused of a criminal offence. (4) A 
citizen, although ho may have been tried in a foreign 
country for an offence committed within the kingdom, can 
be retried according to the law of the kingdom ; (5) ex- 
tradition only applies to foreignea’s, not to citizens. The/ 
preliminary chapter is followed by the c.lassiiic.ation of 
offences according to the importance of the pniiishmenls. 
the law assigns to them. The lowest degix^e of offencjc is 
denominated “contravention.” It applies mainly to the 
pettiest offences, or to infractions of police rcgididions, and 
can be punished by fine or by imprisonment muka- a w(h4c, 
or by both fine and imprisonment-, limittnl to a week. 
Next comes the “ wMcJi iiichides all olUnuu's punished 
by imprisonment over a week and undtu live years. 41um, 
finally, wo arrive at the “e.rime,” the highest form of 
offence in French Criminal Law. It inchides all offi'uces 
subject to a more severe sentence than tht% piinislum'iil- 
assigned to a cUlit All cases are held to l)e crime;; where 
death, life-imprisomnent with or without hard labour, 
deportation out of the kingdom, d(4tmtiou or HechiHion 
in a fortress or other expressly assigned plaet^, are tho 
punishments mentioned by the law. A cH'ilaiii number of 
explanatory definitions follow, of ■which tins most important 
concern to commit offences, and in “crinu^s” ilay 

are punishahlo if tlio oxocution of the attempt was only 
prevented by circumstances beyoml tlurwill of tjileiulm', 
whilst in an attempt is not putiisltable as an 

offence unless the law specially provkh^s that it shotild he 
punished. As regards “contraventions,” attcaupts not 
carried out are not liold to be oUenc.ea at ail A<'C{unpli(H‘H‘ 
are generally subject to the same lainishmeni as prin- 
cipal. Old offenders {r4ddiuutii») a-re subjtM-t, to sc'verer 
punishments, The usual exceptions as reganls responsi- 
bility for crime, such as madness and extreme youth and 
force majeure, are to bo found in all The extnise 

of youth extends to all offenders under the agts of sixteen, 
when the tribunal decides whether the offender has aetcal 
•without “ discernment,” and acquits where the diwern- 
ment is not found, whilst one-half of the usual ptinislunent 
is inflicted whore diacornmont is found. Foreign ikulm 
differ from the English law in allowing the iiijurtsl party 
to claim damages in the criminal suit, app<nring m 
civile. On another question there is a wide ilivergimcnt 
on the Continent from English law. According to tlm kw 
of England there is no prescription in criminal law. An 
offender is always liable to punishment whatever tinai may 
have elapsed since the committal of the offence. On the 
Continent the limitation, of a judgment and mmtenco for 
a crime is twenty years ; five years for a ddU, and for a 
contravention two years, No proceedings can bo taken 
as regards a ^ crime ^ after a kps© of tan ymr% wbikt as 
regards a ddit the limit is three yeara, and twfi yeii» for a 
contravention. There are three main differences iMitween 
English criminal procedure and Continental criminal pro- 
cedure. 

1. A criminal prosecution directed m Continental 
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criminal procedure at once passes into the hands of the 
State as an infringement of law which must he repressed, 
on the ground that the whole community bases its security 
on obedience to law. In England the repression of all 
minor crime is left to the injured party. 

2. In England every criminal proceeding from beginning 
to end is, and has always been, public, whilst on the Conti- 
nent, with rare exceptions, all preliminary proceedings in a 
criminal charge are secret. The public system is called 
accusatory, the secret system is called inquisitorial 

Outside English-speaking countries this secret investiga- 
tion continues more or less. But of the two systems, 
accusatory or inquisitorial — the first meaning the right of 
the accused to defend himself, the second meaning the 
right of the State to examine any legal offence in private 
in order to ensure the safety of society, — the accusatory is 
gaining ground in every country. In English-speaking 
countries it is an established law that an accused person 
should have the right of publicity of the proceedings and 
the right to defend himself by counsel and by witnesses. 
On the Continent the inquisitorial system is gradually 
being abandoned. Perhaps fhe best Code of Criminal 
Procedure in Europe is that promulgated in Austria in 
1873. It followed a fundamental law of the Empire 
which laid down inter alia that all legal proceedings, 
civil or criminal, should be oral and public, and that the 
accusatory system in criminal cases should be adopted. 
Germany followed this example. Italy, Holland, Switzer- 
land, and Spain have followed Austria and Germany as 
regards the preliminary investigation ; Italy and Belgium 
have surrounded the accused with guarantees against 
arbitrary confinement before trial ; Holland has conferred 
upon the accused the right of seeing the adverse testimony 
and of being confronted with the witnesses, and, further, 
has formally insisted that no insidious questions, such as 
questions assuming a fact as true which is not known to 
be true, should be allowed. Other countries still remain 
on the old lines. But everywhere, whether reform has 
actually been accomplished or not, there is a demand for 
even-handed justice, and a growing conviction that the 
accused should have all his rights, now that society is no 
longer in danger from undiscovered criminals and un- 
punished crime. Even in Prance, the champion of the 
inquisitorial system, a change is rapidly being made. Up 
to 1897 secrecy was imposed mvariably in the preliminary 
investigation of crime, and was held necessary for the dis- 
covery and punishment of the offender. The “Loi do 
ITnstruction Contradictoire,” December 8, 1897, however, 
was a long step towards complete justice in the treatment 
of the accused in the preliminary inquiry. The main 
reform is that the accused, after he had once appeared 
before the judge and a formal charge has been made 
against him, is entitled to the assistance of counsel, either 
chosen by himself or assigned to him if ho is poor. If ho 
is in prison, he is allowed to communicate freely with his 
counsel, who is entitled to see all the proceedings, and in 
every appearance before the judge his counsel accomijanies 
him. There are, however, certain limitations. The 
counsel cannot address the judge without leave, which may 
be refused, nor can he insist on any proceeding he thinks 
necessary in his client's interest. He can only solicit. 
He has no right to be present at the examination of 
witnesses, who continue to be interrogated by the judge 
alone and not in the presence of the accused; but he 
must receive twenty-four hours' notice of every aj)pearance 
of the accused, and he is entitled to be present whenever 
his client, after the first formal appearance, comes before 
the judge. In England, as already pointed out, although 
the prosecution is in the name of the Crown, and although 
a public prosecutor has been appointed, still as a rule it is 
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conducted by the person injured as the person injured, or 
by the police. 

3. In England the single-judge system is universal, 
save in appeal ; on the Continent plurality of judges 
is insisted upon, save in the most trivial cases, where 
the punishment is insignificant. The Pubhc Prosecutor’s 
Department is yet in embryo in England, whilst in most 
countries of the Continent the whole machinery for the 
prevention, investigation, and punishment of crime, is 
conducted by what is called the Parquet, which represents 
society as a collective unit and not the individual injured. 
The head of the whole Parquet in France is the Frocureur- 
General, who holds equal rank with the members of the 
Supreme Court. Under him there are Procureurs-Generaux 
attached to each of the Courts of Appeal, of which in 
France there are twenty-six, and under each of these 
subordinate Procureurs there are Procureurs (prosecutors) 
of a lesser degree. The next stage to the Parquet is 
the Juge d’Instruction, who corresponds to the English 
magistrate, and is the most formidable personage in the 
whole system of French criminal law. He can detain and 
accuse a person in prison, can send for him at any time 
and ask him such questions as he pleases. 

After the first examination the prisoner is entitled, in 
most Continental countries, to the assistance of counsel, but 
the powers of counsel are so limited that the Juge 
d’Instruction has a complete discretionary power regarding 
the investigation of the case. The natural consequence of 
this proccdui'e is that the preliminary investigation really 
decides the ultimate result, and the final trial becomes 
more or less a solemn form. 

The single-judge system, applied to important matters, 
prevails only in English-speaking countiios, or where 
English influence is dominant. On the Continent a plurality 
of judges is deemed essential to the administration of 
sound justice. This rule was probably made at a time 
when judges could never bo allowed to sit alone for fear of 
the influence of the rich and powerful, the possibility of 
corruption, and the danger that a judge sitting alone 
would decide questions sometimes according to his con- 
venience. Experience has shown in England and in all 
Greater Britain that the conceritration of responsibility, 
which is the basis of the single-judge system, is preferable 
to a multiplicity of jiidgcs, none of whom feel the same 
duty to the case before them. Financial considerations 
also come into the question. It is of paramount import- 
ance that a judge should bo sufficiently well i)aid to 
ensure his absolute indei)endenco from every point of view. 
The following comparative tables of judicial salaries in 
England and Franco speak for themselves : — 


Engla'^id ' — 

Lord Chancellor ..... .£10,000 
Lord Chief Justice of England . . . 8,000 

(4) Lords of Appeal, each .... 6,000 

Master of the Bolls .... 6,000 

(5) Lord Justices, each 5,000 

(23) Judges of the High Court, each . . 5,000 

Becorder of London .... 4,000 

Common Serjeant 3,000 

Assistant Judges, each . . . . 1,500 

Judge (City of London Court) . . . 2,400 

(56) County Court Judges, each . . . 1,500 

(11) Metropolitan County Court Judges, each . 1,500 

Other Metropolitan Police Magistrates, each 1,500 

Bow Street Police Magistrate . . . 1,800 

France — 

President of the Court of Cassation . . 1,200 

(3) Presidents of Chambers of the Court of 

Cassation, each ..... 1,000 
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(45) Judges of tlie Court of Cassation, each 
(1) President (at Paris) of the Court of Appeal 
(25) Presidents of other Courts of Appeal, each 
(59) Presidents of Chambers of Courts of Appeal— 
(9) at Paris, each . . . • 

(50) in Provinces, each 
(359) Presidents of Tribunals of lat Instance 

(1) at Paris 

(15) 1st Class, each .... 

(76) 2nd Class „ - 

(267) 3rd Class „ . ■ ■ • 

(633) Judges — 

(48) Paris, each . « - • ■ 

(77) 1st Class, each . . . ■ 

(175) 2nd Class „ ■ • 

(335) 3rd Class „ ■ • - • 


£720 

1,000 

720 

550 

400 

800 

400 

280 

200 

320 

240 

160 

120 


Tribunals of the Jiige de Faix. 


Judges number 2872 — 

20 receive, each . . . . 

43 3, j3 • 

754 „ j, salaries varying from 

2055 „ ,3 . ■ • ■ 


320 
200 
140 to 84 
72 


Ministere PuUique {Public Prosecutor's Department). 
Chief Public Prosecutor . . . . 1,200 

His Advocate-General in Conr de Cassation 720 


(26) Public Prosecutors in Court of Appeal — 

(1) Paris ..... 1,000 

(25) In Provinces, each . . . 720 

Atjthoeities. — Stephen. History of Criminal Law. — Esmein. 
Histoire de la Procedure Crimiiielle en Prance ; Codes Frangais ci Ics 
Codes des autres pays dPurojie . — Livingston. On the Criminal 
Legislation of Louisiana . — ^Whitley Stokes. The Anglo-Indian 
Codes. (h. Je. Jno. S.) 

CriiniinitSChaU|atownof Germany, on thePleisse, 
8 miles north-north-west of the town and in the circle of 
Zwickau, kingdom of Saxony ; on the Leipzig-Hof Eailway. 
There are real^ commercial, and technical schools, and over 
100 spinning mills and woollen ,cloth factories, employing 
between 5000 and 6000 workmen. Population (1890), 
23,068 j (1900), 22,840. 

Cripple Creek| a mining city of El Paso county, 
Colorado, TJ.S.A., situated near the centre of the state, in 
38’’ 45' H. lat. and 105" IP W. long., in the mountains west 
of Pike’s Peak, at an altitude of 9500 feet. It has two rail- 
ways, the Plorence and Cripple Creek, making connexion 
with Pueblo, and the Midland Terminal, a branch of the 
Colorado Midland, connecting with Colorado Springs. It 
is the richest gold mining camp in the United States. 
Gold was first discovered in 1891, and in 1897 the produc- 
tion exceeded $10,000,000. The sources of the gold are 
placers, veins, and the country rock. The ores consist 
of free gold, not only in placers but in veins and country 
rock, and tellurides and auriferous iron pyrites. They 
differ greatly in value, ranging from $20 up to several 
thousand dollars per ton. Population (1900), 10,147. 

Crispi, Francesco (1819-1901), Italian states- 
man, was born at Eibera in Sicily, October 4, 1819. In 
1846 he established himself as advocate at Naples. On 
the outbreak of the Sicilian Eevolution at Palermo (Janu- 
ary 12, 1848) he hastened to the island and took an 
active part in guiding the insurrection. Upon the restora- 
tion of the Bourbon Government (May 15, 1849) he was 
excluded from the amnesty and compelled to flee to Pied- 
mont. Here he unsuccessfully applied for a situation as 
communal secretary of Verolengo, and eked out a penurious 
existence by journalism. Implicated in the Mazzinian 


conspiracy at Milan (February 6, 1853), he was expelled 
from Piedmont, and obliged to take refuge at hlalta, 
whence he fled to Paris. Expelled from France, he joined 
Mazzini in London, and continued to conspire for the 
redemption of Italy. On June 15, 1859, he returned to 
Italy after publishing a letter repudiating the aggrandize- 
ment of Piedmont, and proclaiming hiinsclf a Ee[uil)lican 
and a partisan of national unity. Twice in that year he 
went the round of the Sicilian cities in disguise, and jire- 
pared the insurrectionary movement of 1860. Ujuui liis 
return to Genoa he organized, with Bertani, Bixio, J\Ie(lici, 
and Garibaldi, the expedition of the Thousand, and over- 
coming by a stratagem the hesitation of Garil)aldi, st‘curc‘d 
the departure of the expedition on May 5, ]8()0. Disem- 
barking at Marsala on the 11th, Oris])i on the 13th, at 
Salemi, drew up the proclamation wherehy Gariluildi 
assumed the Dictatorship of Sicily, with the ])r()gramme : 
“Italy and Victor Emmanuel.” After the fall of PaliTino, 
Crispi was appointed Minister of the lnt(*rior and of 
Finance in the Sicilian provisional govcTimumt, but. was 
shortly afterwards obliged to resign on ae(‘ouut of tlu^ 
struggle between Garibaldi and the emissaries (4’ Chvonrwith 
regard to the question of immediate annexation. A p| loiiit ihI 
secretary to Garibaldi, Crispi secured the n'slgnalion of 
Depretis, whom Garil)aldi had ap]>ointed IVo-l )i<‘tator, iuid 
would have continued his iiereo oj)t)osition to Cavoiir at 
Naples, where he had been jhicc'd by (Juribaldi in the 
Foreign Office, bad not the advent of tlK‘ Italian regular 
troops and the annexation of the Two Sicili^^s it) Italy 1 >rouglit 
about Garibaldi’s withdrawal to Ca]avra, and Crispi’s own 
resignation. Entering Parliament in 1861 as <l(‘puiy of 
the Extreme Left for Castchaitrano, CVisjn actiuired the 
reputation of being the most aggrc'ssive and most, inipiduons 
member of the Eepublican party. In 1864, lu‘ 

made at the Chamber a Monarchical ]>rofession of faith, in 
the famous phrase afterwards repealed in bis lelti^r to 
Mazzini: “The Monarchy unites us; the would 

divide us.” In 1806 he refustal to (‘utiu tin* Hieawdi 
Cabinet; in 1867 he worked to hu|Hah‘ the (laribaldian 
invasion of the Papal fitates, fon^scaaug tlu‘ Ihameh (Hanipa- 
tion of Eomo and the disaster of M(Uitana, By nadhods 
of the same character as those subs^'qui'utly eiuj>loyed 
against himself by Cavallotti, lie carrie<l on tlu‘ violent 
agitation known as the Lohiha affair, in whi(4it sundry 
Conservative deputies wore, on insuliicieni gnuinds, aeeuHed 
of corruption. Cn the outbreak of the FraneodJmiuan 
War he worked energetically to impede tins projeeti'd 
alliance with France, and to drive the Lanza to 

Rome. The death of Eatazzi in 1873 inducinl CrispLs 
friends to jmt forward his candidature to the leadership 
of the Left; but Crispi, anxious to rc*asmin^ tin) Cnwvn, 
secured the election of Depretis. After the advent of the 
Left ho was elected (NovTunln^r 1876) Prt*Hkhuit of tlie 
Chamber. During the autumn of 1877 la*, went to 
London, ^ Paris, and Berlin on a contidential miHshm, 
establishing cordial personal relatioimhii’m with Cladstiinc^, 
Granville, and other English statcHmen, and with Lin- 
marck. 

In December 1877 he replaced Fieotera, aa Minister of 
the Interior in the Depretis Cabinet, his short ti*rm of 
(70 days) being signalized by a HcricH of Important events. 
Cn January 9, 187 8, the death of Victor Kiiimanuel and 
the accession of King Humbert enabled Crispi to secure the 
formal establishment of a unitary Monarchy, the ikav 
monarch taking the title of Humbert L, instead of ilune 
bert IV. of Savoy. The remains of Victor Kinmiintiel were 
interred in the Pantheon, instead of being transport to 
the Savoy Maupleum at Superga. On February ih 18711, 
the death of ^ Pius IX. necessitated the fimt Concdiivc hidcl 
after the unification of Italy. Crispi, hel|>ed l>y Mancini 
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and Cardinal Pecci (afterwards Leo XIII.), persuaded tlie 
Sacred College to hold the Conclave in Rome, and pro- 
rogued the Chamber lest any untoward manifestation should 
mar the solemnity of the event. The statesmanlike 
qualities displayed on this occasion were unavailing to 
avert the storm of indignation conjured up by Crispins 
opponents in connexion with a charge of bigamy incap- 
able of legal proof. Crispi was compelled to resign office, 
although the judicial authorities upheld the invalidity of 
his early marriage, contracted at Malta in 1853, and 
ratified his subsequent union with Signora Barbagallo. 

Por nine years Crispi remained politically under a cloud, 
but in 1887 returned to office as Minister of the Interior 
in the Depretis Cabinet, succeeding to the Premiership upon 
the death of Depretis (July 29, 1887). 

One of his first acts as Premier was a visit to Bismarck, 
whom he desired to consult upon the working of the Triple 
Alliance. Basing his foreign policy upon the alliance, as 
supplemented by the naval 
entente with Great Britain 
negotiated by his predecessor, 

Count Robilant, Crispi as- /• 

sumed a resolute attitude ! ■ 

towards Prance, breaking off ' ' 

the prolonged and unfruitful ' 

negotiations for a new Pranco- ^ 

Italian commercial treaty, and ^ ^ 

refusing the Prench invitation ^ 

to organize an Italian section L 

at the Paris Exhibition of , 

1889. At home Crispi secured ' ^ 

the adoption of the Sanitary 
and Commercial Codes, and 
reformed the administration 
of justice. Forsaken by his 
Radical friends, Crispi |i| 

governed with the help of the ! 

Right, until, on January 31, 

1891, an intemperate allusion 
to the former policy of the 
Conservative party led to his 
overthrow. In December 
1893 the impotence of the 
Giolitti Cabinet to restore 
public order, then menaced 
by disturbances in Sicily and 

in Limigiana, gave rise to a fiiancei 

general demand that Crisi)i {From a Piioto(jra2)h i^h 

.should return to power. Upon 
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(From a Photograi^h Giacomo Progi, Florence.) 


discovered only that Crispi, on assuming office in 1893, had 
found the Secret Service coffers empty, and had borrowed 
from a State bank the sum of £12,000 for Secret Service, 
repaying it with the monthly instalments granted in 
regular course by the Treasury. The Commission, con- 
sidering this proceeding irregular, proposed, and the 
Chamber adopted, a vote of censure, but refused to 
authorize a prosecution. Crispi resigned his seat in 
Parliament, but was re-elected by an overwhelming 
majority in April 1898 by his Palermo constituents. 
Por some time he took little part in active politics, chiefly 
on account of his growing blindness. A successful opera- 
tion for cataract restored his eyesight in June 1900, and 
notwithstanding his 8 1 years he resumed to some extent 
his former political activity. Soon afterwards, however, 
his health began to give way permanently, and he died at 
Naples on the 12th of August 1901. 

The importance of Crispi in Italian public life depended 
less upon the many reforms 
accomjDlished under his ad- 
■ . ministrations than upon his 

. , ' intense patriotism, remarkable 

^ ■ '■ k fibre, and capacity for admin- 

istering to his fellow-country- 
^ political tonic of 

- ■ \ which they stood in constant 

need. In regard to foreign 
politics he greatly contributed 
to raise Italian prestige and 
dispel the reputation for 
— untrustworthiness and vacilla- 

tion acquired by many of his 
predecessors. (h. w. s.) 


Croatia -Slavonia 

(Horvat - Szlavonorszag), an 
autonomous province (Border- 
land) of limigary. Area, 
10,417 square miles, with 
2,410,304 inhabitants in 
1900. At the head of 
the Government stands the 
Bauus, a[)pointed ])y the king, 
with counter-signature of the 
Hungarian Prime Minister. 
The provincial Diet (Croatia- 
Slavonian-Dalmatian N ational 
Assembly) consists {a) of 
elected deputies, (/;) of 



resuming office he vigorously suppressed the disorders, 
and lent sturdy support to the energetic remedies 
adopted by Sonnino, Minister of Finance, to save Italian 
credit, which had been severely shaken by the bank and 
financial crises of 1892--1893. Crispi’s uncompromis- 
ing suppression of disorder, and his refusal to abandon 
either the Triple Alliance or the Eritrean Colony, or to 
forsake his colleague Sonnino, caused a breach between him 
and the Radical leader Cavallotti. Cavallotti then began 
against him a pitiless campaign of defamation. An unsuc- 
cessful attempt upon Crispi’s life by the anarchist Lega 
brought a momentary truce, but Cavallotti's attacks were 
soon renewed more fiercely than over. They produced so 
little effect that the general election of 1895 gave Crispi a 
huge majority, but, a year later, the defeat of the Italian 
army at Adowa in Abyssinia brought about his resigna- 
tion. The ensuing Rudini Cabinet lent itself to (Javal- 
lottfls campaign, and at the end of lcS97 the judicial 
authorities applied to the Chamber for permission to 
prosecute Crispi for embezzlement. A parliamentary Com- 
mission, appointed to inquire into the charge.s against him. 


personaL voters, whoso number, however, cannot exceed 
half of that of the elected deputies. The Nati(jnal 
Assembly delegates out of its midst 40 deimties to 
the House of Commons and 3 deputies to the .Hoxxse 
of Magnates of the Hungarian Parliament, who 
participate in the discussion of the alFairs which 
are common to Hungary and Croatia-Slavonia. The 
Croatian Minister, without i)ortfolio, is a member of the 
Hungarian Government, who countersigns every act of 
importance of tlio provincial Gfwcrnmcnt of Croatia- 
Slavonia. In the eastern ]>art of the land, especially on 
the plain extending between tlu^ Dannhe, Dniva, and 
Szava, agriendture is largely carried on. The chief pro- 
due.ts of 1900 were 3*0 millions lutttric centners of wheat, 
3*G mill, metr. cent, of p()tatoos, and 4*7 mill. metr. cent, of 
maize. The mountaimms portion of the country is wooded, 
and on the ])laius are extensive fon^sts. Above oncj-third 
(1,511,779 hectares = 35*74 per cent.) of the cultivable 
territory is covertul by forests, whereof the pul>Uc treasury 
possesses 3()()*280 hectares, of a value of 58*9 million crowns. 
Of the grain ])roduc(‘d, wheat, potatoes, and maize are 
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tlie iiiiportant. Er-r-ertir.^* Zagrab (Agram), the 

rii|iidlv ri.'^ing of Croatia-?51avoiiiaj and its surround- 

iiiiis, tilt' greattst traiiic is in the regions near the Danube 
and the frontier passes towards Bosnia, 

CroiXj or Croix Wasequehal, a town of 

France, in the department of Xord, arrondissement of 
Lille, 5 miles north-east of Lille and 2 miles south-west of 
Eoubaix, with station on railway to Courtrai. The town 
is situated near the Marcq, an afSuent of the Deule, and 
is practicallv a suburb of Roiibaix. Port tratfic (1899), 
71,145 Population (1881), 3260; (1896), 13,895; 

(1901), 15,933, 

Croll, James (1821-1890), Scottish man of 
science, was born of a peasant family at Little Whitefield, 
in Perthshire, 2nd January 1821. He was regarded as an 
:in:-romisi;:j Ixw, but a trifling circumstance aroused a 
|U:kssion fur readnig, and he made great progress in self- 
education. Debarred by ill-health from manual labour, he 
became successively a shopkeeper and an insurance agent, 
and in 1859 was made keeper of the Andersonian Museum^at 
Glasgow, a humble ap|>ointment, which, however, gave him 
what he most required. In 1857, being deeply impressed 
by the metaphysics of Jonathan Edwards, he hadpubhshed 
an anonymous volume entitled The Philosophy of Theism ; 
but his connexion with the Museum induced him to take 
up physical science, and in 1864 he wrote his celebrated 
essay On the Physical Causes of the Changes of Climate 
during the Glacial Epoch.’' This led to his receiving an 
appointment on the Scottish Geological Survey in 1867. 
In 1875 he summed up his researches upon the ancient 
condition of the earth in his Climate and Tirm^^ in which he 
contends that terrestrial revolutions are due in a measure 
to cosmical causes. This theory excited warm controversy. 
Croll's replies to his opponents are collected in his Climate 
and Cosmology (1885). He had been compelled by iU- 
health to withdraw from the public service in 1881 ; yet, 
working under the greatest difliculties, and harassed by 
the miserable inadequacy of his retiring pension, he 
managed to produce Ptellar Evolution^ discussing, among 
other things, the age of the sun, in 1889 ; and The Philo- 
sophical Basis of Evolution^ partly a critique of Herbert 
Spencer’s philosophy, in 1890. He died on 15th December 
1890. The soundness of CroU’s theories remains a subject 
of controversy, but his character as a scientific worker 
under the greatest discouragements was nothing less than 
heroic. His life, prefaced by an unfinished autobiography, 
was written by Mr J. 0. Irons in 1896. (r. g.) 

Cromarty. See Ross. ^ 

Cromor, a parish and fashionable watering-place in 
the northern parliamentary division of Horfolk, England, 
22 nules norih of Horwich by rail. Standing on cliffs of 
considerable elevation, the town has repeatedly suffered 
from ravages of the sea. In 1894 a wall and esplanade 
were built at the bottom of the East Cliffs, and these are 
being extended to the west. A pier, 183 yards long, is 
to be constructed at a cost of £11,000. A water reservoir 
to hold 600,000 gallons was fi.mshed in 1896. There are a 
town-hall, a cottage hospital, and a lecture haU. On a site 
of three acres stands the Convalescent Home of the Norfolk 
and Norwich Hospital. There is an excellent golf course. 
There are herring, cod, lobster, and crab fisheries. Area 
of urban district, 938 acres. Population (1881), 1597 ; 
(1901), 3776. 

Cromeri Evelyn Baring^, 1 st Earl (1841 

: ), British statesman and diplomatist, was born on 

the 26th February 1841, the ninth son of Henry Baring, 
M.P., by Cecilia Anne, eldest daughter of Admiral Wind- 
ham of Felbrigge. Hall, Norfolk. Having joined the Royal 


Artillery in 1858, he was appointed in 1861 A.D.C. to Sir 
Henry Storks, High Commissioner of the Ionian Islands, 
and acted as secretary to the same chief during the inquiry ‘ 
into the Jamaica outbreak in 1865. Gazetted captain in 
1870, he wrent in 1872 as private secretary to his cousin 
Lord Northbrook, Viceroy of India, where he remained 
until 1876, wLen he became major, received the C.S.L, and 
wus appointed British Commissioner of the Egyptian 
Pubhc Debt Office. Up to this period Major Baring had 
given no unusual signs of promise, and the appointment 
of a comparatively untried major of artillery as the British 
representative on a Financial Board composed of repre- 
sentatives of aU the Great Powers was considered a bold 
one. Within a very short time it was recognized that the 
Englishman, though keeping himself carefully in the back- 
ground, was unmistakably the predominant factor on the 
Board. He was mainly responsible for the searching 
report of the Commission of Inquiry that had been in- 
stituted into the financial methods of the Khedive Ismail ; 
and when that able and unscrupulous Oriental had to 
submit to an enforced abdication, it was Major Baring 
who became the British Controller-General and practical 
director of the Dual Control. Had he remained in Egypt, 
the whole course of Egyptian history might have been 
altered, but his services were deemed more necessary 
in India, and under Lord Ripon he became Financial 
Member of Council in June 1880. He remained there 
tiU 1883, leaving an unmistakable mark on the Indian 
financial system, and then, having been rewarded by 
the KC.S.L, he wns appointed British Agent and Consul- 
General in Egypt and a Minister Plenipotentiary in the- 
Diplomatic Service. 

Sir Evelyn Baring was at that time only a. man of forty- 
two, who had gained a reputation for considerable financial 
ability, combined with an abruptness of manner and a, 
certain autocracy of demeanour which, it was feared,, 
would impede Ms success in a position which required 
considerable tact and diplomacy. It was a friendly 
colleague who wrote — 

The virtues of Patience are known, 

But I think that, when put to the touch, 

The people of Egypt will own, with a groan, 

There’s an Evil in Baring too much. 

When he arrived in Cairo in 1883 he found the adminis- 
tration of the country almost non-existent. Ismail had 
ruled with all the vices, but also with all the advantages,, 
of autocracy. Disorder in the finances, brutality towards 
the people, had been combined with public tranquillity 
and the outer semblance of civilization. Order, at least,, 
reigned from the Equator to the Mediterranean, and such 
trivial military disturbances as had occurred had been of 
Ismail’s own devising and for his own purposes. Tewfik,, 
who had succeeded him, had neither the inclination nor 
character to be a despot. Within three years his govern- 
ment had been all but overthrown, and he was only 
Khedive by the grace of British bayonets. Government, 
by bayonets was not in accord with the views of the 
House of Commons, yet Ismail’s government by the 
kourbash could not be restored. The British Govern- 
ment, under Mr Gladstone, desired to establish in Egypt 
a sort of Constitutional Government ; and as there existed 
no single element of a constitution, they had sent out Lord 
Dufferin to frame one. That gifted nobleman, in the 
delightful lucidity of his picturesque report, left nothing 
to be desired except the material necessary to convert the 
flowing periods into political entities. In the absence 
of that, the constitution was still-born, and Sir Evelyn 
Baring arrived to find, not indeed a clean slate, but a, 
worn-out papyrus, disfigured by the efforts of centuries to 
describe in hieroglyph a method of rule for a docile people. 
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From that date the history of Sir Evelyn Baring, who 
Became Baron Cromer in 1892, G.C.B. in 1895, Yisconnt 
in 1897, and Earl in 1901, is the history of Egypt, and 
requires the barest mention of its salient points here. 
From the outset he realized that the task he had to per- 
form could only be effected piecemeal and in detail, and 
his very first measure was one which, though severely 
eriticized at the time, has been justified by events, and 
which in any case showed that he shirked no responsi- 
bility and was capable of adopting heroic methods. He 
temporarily abandoned that portion of the territory over 
which Egypt held only a nominal sway, already challenged 
by the Mahdi, and set himself to work to reorganize the re- 
mainder. That portion, too, he attacked in detail. The 
very first essential was to regulate the financial situation ; 
and in Egypt, where the entire revenue is based on the 
production of the soil, irrigation w^as of the first im- 
portance. With the assistance of Sir Colin Scott Moncrieff, 
in the Public Works Department, and Sir Edgar Yincent, 
as Financial Adviser, these two great departments were 
practically put in order before he gave more than super- 
ficial attention to the rest. The Ministry of Justice was 
tlie next department seriously taken in hand, with the 
assistance of Sir John Scott, while the army had been 
reformed under Sir Evelyn Wood, who was succeeded by 
Sir Francis Grenfell. Education, the Ministry of the 
Interior, and gradually every other department, came to 
be reorganized, or, more correctly speaking, formed, under 
Lord Cromer’s carefully persistent direction, until it may 
be said to-day that the Egyptian administration can safely 
challenge comparison with that of any other state. In 
the meantime the rule of the Mahdi and his successor, 
Abdulla Khalifa, in the temporarily abandoned provinces 
of the Sudan, had been weakened by internal dissensions ; 
the Italians from Massawa, the Belgians from the Congo 
State, and the French from their West African possessions, 
had gradually approached nearer to the valley of the Nile ; 
and the moment had arrived at which Egypt must decide 
either to recover her position at Khartum or allow that 
important centre to fall into hands hostile to Great Britain 
and her position in Egypt. Lord Cromer was as quick 
to recognize the moment for action and to act as he had 
fifteen years earlier been prompt to recognize the necessity 
of abstention. In M arch-September 1896 the first 
advance was made to Dongola under the Sirdar, Sir H. 
(now Lord) Kitchener; between July 1897 and April 
1898 the advance was pushed forward to the Atbara; 
and on September 2, 1898, the battle of Omdurman 
finally crushed the power of the Khalifa and restored the 
Sudan to the rule of Egypt and Great Britain. To have 
effected this in the face of the greatest difificulties, — political, 
national, and international, — and at the same time to have 
raised the credit of the country from a condition of bank- 
ruptcy lo an equality with that of the first European 
Powers, entitles Lord Cromer to a very high place among 
the greatest administrators that the British Empire has 
produced. Lord Cromer married in 1876 Ethel Stanley, 
daughter of Sir Eowland Stanley Errington, eleventh 
baronet, but was left a widower with two sons in 1898; 
and in 1901 he married Lady Katherine Thynne, daughter 
of the fourth Marquess of Bath. 

Cromptorii a township in the Prestwich division 
of Lancashire, England, 2|- miles north of Oldham. Since 
1894 it ha^ been governed by an urban district council. 
At Shaw, a large village included within it, is a station 
on the Lancashire and Yorkshire Bailway. Population 
(1891), 12,901; (1901), 13,427. 

CraokeSi Sir Willia.mi (1832 ), English 

chemist and physicist, was born in London on 1 7th June 
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1832, and studied chemistry under Hofmann at the 
Eoyal College of Chemistry. In 1861, while conducting a 
spectroscopic examination of the residue left in the manu- 
facture of sulphuric acid, he observed a bright green line 
which had not been noticed previously, and by following 
up the indication thus given he succeeded in isolating a 
new metal, thallium, a specimen of which w^as shown in 
public for the first time at the Exhibition of 1861. During 
the next eight years he carried out a minute investigation 
of this substance and its properties. While determining 
its atomic weight, he thought it desirable, for the sake of 
accuracy, to weigh it in a vacuum, and even in these 
circumstances he found that the balance behaved in an 
anomalous manner, the metal appearing to be heavier when 
cold than wlien hot. This phenomenon he explained as a 
‘^repulsion from radiation,” and he ex|)ressed his discovery 
in the statement that in a vessel exhausted of air a 
body tends to move away from another body hotter 
than itself. Utilizing this principle he constructed the 
radiometer (see Bncy. Brit. voL xix. p. 249 and 
Eadiometer), which he was at first disposed to 
regard as a machine that directly transformed light 
into motion, but which was afterwards perceived to 
depend on thermal action. Thence he was led to his 
famous researches on the discharge of electricity through 
highly rarefied gases and on radiant matter, and to the 
development of his theory of a “fourth state of matter.” 
In 1883 he began an inquiry into the nature and con- 
stitution of the rare earths. By repeated chemical frac- 
tionations he was able to divide yttrium into distinct 
portions which gave different spectra when exposed in a 
high vacuum to the spark from an induction coil. This 
result he considered to be due, not to any removal of 
impurities, but to an actual splitting-up of the yttrium 
molecule into its constituents, and he ventured to draw 
the provisional conclusion that the so-called simple bodies 
are in reality compound molecules, at the same time 
suggesting that all the elements have been produced by a 
process of evolution from one primordial stuff or “ protyle.” 
A later result of this method of investigation was the dis- 
covery of a new member of the rare earths, monium or 
victorium, the spectrum of which is characterized by an 
isolated group of lines, only to be detected photographically, 
high up in the ultra-violet end ; the existence of this body 
was announced in his presidential address to the British 
Association at Bristol in 1898. In the same address he 
called attention to the conditions of the world’s food 
supply, urging that with the low yield at present realized 
per acre wheat cannot long retain its position among the 
food-stuffs by which mankind is nourished, and that since 
nitrogenous manures are essential for an increase in the 
yield, the hope of averting starvation depends on the 
ability of the chemist to find an artificial method for fixing 
the nitrogen of the air. In addition to many other re- 
searches besides those here mentioned, Sir William Crookes 
has edited various books on chemistry and chemical 
technology, and has also given up a certain amount of 
time to the investigation of psychic phenomena, endeavour- 
ing to effect some measure of correlation between them and 
ordinary physical laws. He was knighted in 1897, and 
has received the Eoyal and Davy medals of the Eoyal 
Society, besides having filled the offices of President of 
the Chemical Society and of the Institution of Electrical 
Engineers. 

CrOOkstOlli capital of Polk county, Minnesota, 
U.S.A., on the Eed Lake Eiver in the edge of Eed Eiver 
valley, on the Great Northern and the Northern Pacific 
Eailways lines. Population (1890), 3457 ; (1900), 5359. 

Croos River. See Nigeria. 
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CfOC|U0t« — The line of demarcation between the 
old game and ^^Xew Croquet,” as it is called, is not very 
difficult to draw, for croquet has had an experience quite 
unexampled in the history of games. The pastime eulo- 
gized by Lord Beaconsfield and illustrated by John Leech 
spread very rapidly. In some half dozen years after the 
ai»pearance of the game, a croquet ground in a country 
house was deemed as important an adjunct as a conserva- 
tory. And then, almost in a night, the game disappeared. 
More than one reason has been assigned for this. It wus 
pushed forward too quickly by experts and made too diffi- 
cult • and then the croquet grounds were found admirably 
adapted for lawn tennis which in its early development 
could be played by man, woman, and child. The dimen- 
sions of the croquet ground have been altered since the 
days -when Mr Henry Jones VTote his article in the ninth 
edition of the Encydopcedia Britannica (vol. vi.). A 
ground for match play must measure 35 yards in length 
by 28 yards in width, and the boundary must be marked 
with a white line. A little flag must be placed in each 
corner, and a spot of white near the flag, this spot being 
3 feet from each boundary. Six hoops are used in the 
game, and two pegs. The hoop must be made of half-inch 
iron, and must stand up 12 inches above the ground. The 
hoop now used at all tournaments is the “ Davidson,” which 
develops into an inverted cone some 4 or 5 inches long 
under the soil, the broadest part at the top being a little 
'* broader than the iron above the surface. These hoops are 
very rigid, and if they get loose a tap with the mallet 
makes them tight again. The hoop must measure 4 inches 
across, inner measurement, and be square at the top. The 
pegs are of wood. They must be 1 J inch in diameter and 
stand 2 feet out of the ground. One peg, the winning 
peg, is painted with four rings of colour, namely, blue, red, 
black, and yeUow ] the other peg is painted white. This 
distinction was made to indicate the top end and the 
bottom end of the ground, which was confusing sometimes 
at tournaments. Little cross bars should be on the top of 
the pegs to hold the clips. The balls are of boxwood, and 
weigh between 14|- and 15|- ozs. They are 3f inches in 
diameter. There must be a blue ball, a red ball, a black ball, 
and a yellow ball, and this sequence of the colours must be 
preserved. Thus if a player having the choice of balls and 
lead elects to play with yellow, blue must follow. Clips 
of the colour of the balls must be used. The clip indicates 
the next point in order of the player. The laws about 
mallets have changed since the old days of croquet when 
there was “ no restriction as to the number, weight, size, 
shape, or material of the mallets.” If you have india- 
rubber at one striking end you must not use it. Also 
your mallet must have the two str ikin g ends perfectly 
vertical. The accompanying 
plan will show why a multiple 
of 5 and 4 has been selected for 
the dimensions of the ground. 
Up the central line the hoops are 
7 yards apart, each peg 7 yards 
from the nearest outer hoop, 
7 yards from each side hoop, 7 
yards from the boundary. This 
is the setting, and the game con- 
sists in driving both balls through 
these hoops, in the order indi- 
cated by the numbers, up to the 
turning peg, and then returniug 
to the winning peg, in a similar 
manner. At starting each player 
places his ball one foot away 
from hoop No. 1, placing it not 
slantingly, but in the exact centre. If he runs the hoop he 


plays again, and his turn can be prolonged by the follow- 
ing incidents : — 1. Making a fresh point (hoop or peg) in 
order. 2. Hitting a ball that he has not hit since making 
a point. This hit is called a roquet, and after a roquet 
a player is compelled to take croquet. To take croquet 
you must jplace your ball in undeniable contact with the 
baU you have hit, and you may in your stroke glance away 
20 yards (or other distance) after moving it half an inch, 
or you may roll it along with your own ball all that distance, 
or you may effect what is called a stop shot, and drive the 
croqueted baU a considerable distance while arresting the 
progress of your own ball almost completely. The croquet 
is an important stroke, and you must get from it all the 
advantage you can. But it is checked by certain minute 
regulations : — 1. If the balls are not quite touching when 
you take croquet the adversary may have them put back 
and make you play the stroke over again. 2. If you fail 
to move both balls your turn ceases, and the adversary 
once more can have the balls put back. 3. If the croqueted 
ball reaches the boundary of the ground your turn ceases. 
4. If your own ball reaches the boundary of the ground, 
unless intermediately it makes a roquet, your turn ceases. 
This, called the dead boundary law, was in existence when 
Mr Henry Jones wrote, but it has since been modified. 

The laws of croquet may here be briefly sketched. 
There are thirteen strokes called ‘^foul.” No point can 
be scored off any of them, the turn is lost, and the adver- 
sary, if he likes, can have the ball replaced after the 
stroke : — 1. To strike the ball twice distinctly in playing 
it. 2. To push a ball without an audible knock. 3. To 
strike another ball besides one’s own in playing, or taking 
aim. 4. To touch a rolling ball. 5. To allow a ball to 
rebound on the player’s person or mallet. 6. To press a 
ball round a wire. 7. To play a ball after a roquet with- 
out taking croquet. 8. To fail to move the croqueted ball 
in the croquet stroke. 9. To take croquet from a ball with- 
out having first roqueted it. 10. To knock a hoop out of 
the ground with the mallet when making a stroke. 11. 
To use any part of the mallet, except the striking ends of 
the head, to propel a ball. 12. To use an indiarubber- 
tipped mallet. 13. To touch a ball improperly with 
hand, foot, or mallet. Besides these “foul strokes” 
there are six minor offences ; it is a blemish in the laws 
that no defined penalties are attached to them, and players 
are advised to settle beforehand that the stroke must be 
played again if the adversary wishes it: — 1. To play a 
stroke with a second mallet without having damaged the 
first. 2. To take croquet off a ball which you have sent 
not off but nearer than 3 feet to the boundary, without 
bringing it in three full feet before you play. 3. To lay 
down a mark to help your aim. 4. To play the first stroke 
at less than a foot from the first hoop, and not from a 
central spot. 5. To play with the wrong ball at starting. 
6. To move a ball at rest accidentally. There are a few 
other laws. Only a rover can peg out a rover. A hoop is 
considered run when it cannot be touched with a straight 
edge from the playing side. On the other hand, a ball 
driven partly through a hoop from the non-playing side 
cannot run the hoop next stroke if it can be touched by a 
straight edge from the non -playing side. If the player 
play with a wrong ball, blue and black must be placed in 
one corner and red and yellow in the other corner, behind 
hoops 1 and 10, and the adversary may go on with either 
ball of his side. 

A considerable advance has been made in the use of the 
mallet since 1877. Players are now divided into two 
groups, those who use side-play and those who use front- 
play. The distinction can be best understood if we imagine 
a player shooting at an object due north. The side player 
will face due east and strike with his mallet across the 
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body, the front-player will face due north and look along 
the head of his mallet in taking aim. When Mr Henry 
Jones wrote his article side-play was the only play. In- 
deed a law in the code called “ The Field '' Laws absolutely 
forbids the use of front-play at all. The side-player usually 
stoops down and slopes his mallet, and delivers a stroke 
rather like a hockey stroke ; he drives the ball, often very 
accurately, by a pure and unadulterated blow. But this 
stroke is uncertain. It depends entirely on eye and hand, 
and one bad stroke in a game may lose a match. The 
advantages of front-play are twofold. It allows the player 
to “ look along the barrel,” to use a phrase which fairly 
conveys the right idea. This is a great advantage, especi- 
ally in strokes that require much accuracy, as with a hoop 
played at from a slanting direction. The second advan- 
tage of front-play is that the pendulum stroke can be used 
The player must have his mallet perfectly upright, his eye, 
his two hands, the line along the mallet head, the line 
through the centre of his ball, and the line through the 
centre of the ball aimed at must all be in the same vertical 
plane. His left hand will act as a pivot, the centre of the 
curve described by the mallet head in the stroke. The 
right hand will guide this mallet head, and it is essential 
to accuracy that it should be drawn up rather than back 
to preserve as much as possible the pendulum^s curve. 
Much depends on the left hand, which clutches the mallet 
handle and acts as a pivot. The great difficulty of all is 
keeping this pivot during the stroke rigidly in the same 
vertical plane as the moving head. 

The tactics of croquet have undergone a change since the days 
of Mr Henry Jones. The hoops for match play then were very 
difficult. They were of ij-inch steel, and 3^-inch span, and were 
fixed in a block of solid oak under the soil. This block was about 
the size and shape of a volume of the ^ncydopcBdia Britannica. 
The diameter of a ball was only Jth of an inch less than the span 
of the hoop, and when the ball touched the steel upright it was 
at once arrested. From this resulted very timid and cautious play. 
A tricky stroke was invented to put on what billiard players call 
“follow” in running a hoop. A player was afraid to attempt 
such a feat if any but a friendly ball was near. There was a great 
deal of what is called finesse, which means shooting into a corner 
to prevent your ball from helping the antagonist. Games were 
excessively long. Moderate players, and experts, who were not 
able to practise with the socketed hoops, soon gave up the game 
altogether. Hew croquet, by reverting to the 4 -inch hoop and 
encouraging large handicaps, is giving to the scientific game a^ 
rapid and vast extension quite out of all precedent in the past. 
Excellent players are springing up everywhere, and with them a 
stronger and bolder game. A brief statement will show all that 
this means. Croquet is a unique game. If it is to be compared 
to any other it may be said that from the point of view of accurate 
striking and nice judgment of strength it approaches billiards, and 
from the intellectual aide it approaches whist. Four balls, blue, 
red, black, and yellow, roll along the ground, and each of these 
balls affects the others at every stage of the game as much as the 
units of the little armies of spades and diamonds in whist. Red, 
we will say, hits blue. From that moment red dominates not only 
his own balls but those of his adversary, often for a considerable 
time. This is at once the weakness of croquet, and also its ex- 
ceptional fascination. This command of the balls is called the 
attack, and the crucial strategy of the game is centred on two 
problems, namely, how to win when you have the attack, and how 
to get it when it is in the hands of the adversary. The object 
of the game being to pass both balls through the prescribed circuit 
of hoops, the player who possesses the attack will try to do this as 
fast as he can, passing not one hoop alone, but several, if practicable, 
in a turn. _ This sequence of hoops is called a hnah, and if it is 
effected with the aid of all the balls it is called a four-ball break, 
but if only three are available it is a three-ball break. The four- 
ball break is naturally the easiest. The principle of all breaks 
is to arrange to have a ball at your hoop the next in order as you 
come up to it, and another ball always at your next hoop but one 
in order. Thus if you are going up to hoop 5 (see plan) you should 
have a ball there to help you, and another at hoop fi. Let us say 
that with the aid of the first you run hoop 5 ; at once you send the 
ball that has assisted you on the turning peg itself, and you stop 
your ball in the croquet stroke close to the ball at hoop 6. The 
difficult feature of the setting is the four comer hoops, but these 
are run by the aid of what is called a centre ball, i.e., you leave one 


of the balls in the centre of the ground as you run up to the stick. 
As you do so, you split the ball that has helped you to run hoop 6 
away to hoop 8 and make the peg with the ball sent there to help 
you. Now comes in the work of the centre baU. You drive the 
ball that has helped you at the stick to the distant corner, hoop 
9, and stop by the centre ball. You then hit it and take off to 
the ball left at hoop 8. In this way the centre ball will help you 
to do the four corner hoops 8, 9, 10, 11. Plainly the main 
object of the adversary must be to keep this fourth ball from you. 
His chief chance is coming in with a long shot, but he must send 
this as much as possible out of your game. Lj ^ 

CfOSS, Ma.ry Ann (or, as she usually signed her- 
self, Marian) (1819-1880), the famous English writer who 
is more generally known as George Eliotj, was born at 
Arbury Farm, in Warwickshire, on 22nd November 1819. 
Her father, Robert Evans, was the agent of Mr Francis 
Newdigate, and the first twenty-one years of the great 
novelist’s life were spent on the Arbury estate. She 
received an ordinary education at respectable schools till 
the age of seventeen, when her mother’s death, and the 
marriage of her elder sister, called her home in the 
character of housekeeper. This, though it must have 
sharpened her sense, already too acute, of responsibility, 
was an immense advantage to her mind, and, later, to 
her career, for, delivered from the tiresome routine of 
lessons and class-work, she was able to work without 
pedantic interruptions at German, Italian, and music, and 
to follow her unusually good taste in reading. The life, inas- 
much as she was a girl still in her teens, was no doubt 
monotonous, even unhappy. Just as Cardinal Newman 
felt, with s.uch different results, the sadness and chain of 
evangelical influences from his boyhood till the end of his 
days, so Marian Evans was subdued all through her youth 
by a severe religious training which, while it pinched her 
mind and crushed her spirit, attracted her idealism by the 
very hardness of its perfect counsels. It is not surprising 
to find, therefore, that when Mr Evans moved to Coventry 
in 1841, and so enlarged the circle of their acquaintance, 
she became much interested in some new friends, Mr and 
Mrs Charles Bray and Mr Charles Honncll. Mr Bray 
had literary taste and wrote works on the Mducottion of the 
Feelings^ the Philosophy of Necessity, and the like. Mr 
Hennell had published An Enguiry concerning the Origin 
of Christianity. Miss Evans, then twenty-two, absorbed 
immediately these unexpected, and, at that time, daring 
habits of thought. So compelling was the atmosphere 
that it led to a complete change in her opinions. Kind 
in her affection, she was relentless in argument. She 
refused to go to church (for some time, at least), wrote pain- 
ful letters to a former governess, — the pious Miss Lewis, — 
and barely avoided an irrcmcdiablo quarrel with her father, 
a churchman of the old school. Hero was rebellion indeed. 
But rebels come, for the most part, from the provinces 
where petty tyranny, exercised by small souls, show the 
scheme of the universe on the meanest possible scale. 
George Eliot was never orthodox again : she abandoned, 
with fierce determination, every creed, and although she 
passed, later, through various phases, she remained in- 
cessantly a rationalist in matters of faith and in all other 
matters. It is nevertheless true that she wrote admirably 
about religion and religious persons. She had learnt the 
evangelical point of view : she knew — none better — the 
strength of religious motives : vulgar doubts of this fact 
were as distasteful to her as they were to another eminent 
writer, to whom she refers in one of her letters (dated 
1853) as ‘‘a Mr Huxley, who was the centre of interest” 
at some “agreeable evening.” Her books abound in 
tributes to Christian virtue, and one of her own favourite 
characters was Dinah, the Quakeress, in Adam Bede. 

She undertook, about the beginning of 1844, the trans- 
lation of Strauss’s Leben Jesu. This work, published in 
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1846j was considered scholarly, but it met, in the nature 
of things, with no popular success. On the death of Mr 
Evans in 1849, she went abroad for some time, and we 
hear of no more hterary ventures till 1851, when she 
accepted the assistant-editorship of the Westminster Review, 
For a while she had lodgings at the offices of that pubhca- 
tion in the Strand, London. She wrote several notable 
papers, and became acquainted with many distinguished 
authors of that period — among them Herbert Spencer, 
Carlyle, Harriet Martineau, Francis Newman, and George 
Henry Lewes. Her friendship with the last named led to 
a closer relationship, which she regarded as a marriage. 
Among the many criticisms passed upon this step (in view 
of the fact, among other considerations, that Lewes had a 
wife living at the time), no one has denied her courage in 
defjing the law, or questioned the quality of her tact in a 
singularly false position. That she felt the deepest affection 
for Mr Lewes is evident ; that 
we owe the development of 
her genius to his influence 
and constant sympathy is all 
but certain. Yet it is also sure 
that what she gained from his 
intimate companionship w’as 
heavily paid for in the un- 
ceasing consciousness that 
most people thought her j|| 
guilty of a grave mistake, and 
found her written words, with 
their endorsement of tradi- 
tional morality, wholly at 
variance with the circum- 
stances of her private life. 

Doubts of her suffering in this 
respect will be at once dis- 
missed after a study of her 
journal and letters. Stilted 
and unnatural as these are to 
a tragic degree, one can read 
well enough between the hues, 
and also in the elaborate 
dedication of each manuscript 
to ^‘my husband (in terms 
of the strongest love), that 
self - represssion, coupled with 
audacity, does not make for 
peace. Her sensitiveness to 
criticism was extreme : a 
flippant paragraph or an il- 
Uterate review mtli regard to 
her work actually affected her 

for days. ^ The whole history of her union with Lewes is a ' 
complete illustration of the force of sheer will — in that 
case partly her own and not inconsiderably his — over a 
nature essentially unfitted for a hold stand against attacks. 
At first she and the man whom she had described as a 
sort of miniature Miraheau in appearance,” went abroad, but 
they returned to England the same year and settled, after 
several moves, in lodgings at East Sheen. 

In 1854 she published The Essence of Christianity, a 
translation from Feuerbach, a philosopher to whom she had 
been introduced by Mr Bray, During 1855 she trans- 
Med Spinoza^s Ethics, wrote articles for the Leader, the 
Westrmnster Review, and the Satmday then a ' 

new thing. It was not until the following year that she 
^tempted the writing of fiction, and produced The Sad 
Forfwnes of the Reverend Amos J?ar<o?ir-~the first of the 
of Clerical Life, These, published in Blachwoods 
Magazme, were issued in two volumes in 1858. The 
Press in general extended a languid welcome to this work. 
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and although the author received much encouragement 
from private sources, the few real critics were mostly non- 
committal, and it was not until the publication of Adam 
Bede in 1859 that enthusiasm was attracted to the quality 
of the earher production. Adam Bede, in many judg- 
ments George Eliot’s masterpiece, met with a success (to 
use her own words) “ triumphantly beyond anything she 
had dreamed of.” In 1860 appeared The Mill on the 
Floss. After the sensational good fortune of Adam Bede, 
the criticism applied to the new novel seems to have been 
disappointing. We find Miss Evans telling her publisher 
that ^‘she does not wish to see any newspaper articles.” 
But the hook made its way, and prepared an ever-grovflng 
army of readers for Silas Marner (1861), (1862-63), 

and Felix Holt (1866). The Spanish Gypsy (1868), a 
drama in blank verse, received more public response than 
most compositions of the kind executed by those connected 

_ with the drama or with j^oetry 

I only; and she published in 
■ 1874 another volume of verses, 

The Legend of Jubal and other 
Roems. 

Any depression which the 
author may have felt with 
regard to the faults found with 
some of the last named books 
was completely cured by the 
bestowed on Middle- 
" ' ' '' ' I march (1873). This profound 
i/j study of certain types of 
te"! English character was supreme 
ttfl at the time of its writing, and 
remains supreme, of its 
school, in European literature. 
Thackeray is brilliant ; Tolstoi 
is vivid to a point where life, 
not art, seems the question at 
issue ; Balzac created a whole 
world; George Eliot did not 
create, but her exposition of the 
upper and middle class minds 
of her day is a masterpiece of 
scientific psychology. Daniel 
Deronda (1876), a production 
on the same lines, was less 
satisfactory. It exhibited the 
same human insight, the pas- 
sionate earnestness, the insinu- 
eliot. special pleading for hard 

ndon Stereoscopic Co.) cases, the same intellectual 

strength, hut the subject was 
unwieldy, almost forbidding, and, as a result, the novel, in 
spite of its distinction, has never been thoroughly liked. The 
death of Mr Lewes in 1878 was also the deathblow to her 
artistic vitality. She corrected the proofs of Theophrastus 
Such (a collection of essays), but she wrote no more. About 
two years later, however, she married Mr J. W. Cross, a 
gentleman whose friendship was especially congenial to a 
temperament so abnormally dependent on affectionate 
understanding as George EUoFs. But she never really re- 
covered from her shock at the loss of George Lewes, and died 
at 4 Cheyne Walk, Chelsea, on the 22nd of December 1880. 

No right estimate of her, whether as a woman, an artist, 
or a philosopher, can be forme4 without a steady recollec- 
tion of her infinite capacity for mental suffering, and her 
need of human support. The statement that there is no 
sex in genius is, on the face of it, absurd. George Sand, 
certainly the most independent and dazzhng of all women 
authors, neither felt, nor wrote, nor thought as a man. 
Saint Teresa, another great writer on a totally different 
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Tjlane, was pre-eminently feminine in every word and idea. 
Georf^e Eliot, less reckless, less romantic than the French- 
woman, less spiritual than the Spanish saint, was more 
masculine in style than either, but her outlook was not, for 
a moment, the man’s outlook ; her sincerity, with its odd 
reserves, was not quite the same as a man’s sincerity, nor 
was her humour that genial, broad, unequivocal humour 
which is peculiarly virile. Hers approximated, curiously 
enough, to the satire of Jane Austen, both for its irony 
and its application to little everyday affairs. Men’s 
humour, under all its headings, is on the heroic rather 
than the average scale. It is for the uncommon situa- 
tions, not the daily tea-table. Again, George Eliot was a 
little scornful to those of both sexes who had neither 
special missions nor the consciousness of this deprivation. 
Men are seldom in favour of missions in any field. She 
demanded, too strenuously from the very beginning, an 
aim, more or less altruistic, from every individual, and as 
she advanced in life this claim became the more impera- 
tive,. till at last it overpowered her art, and transformed a 
great delineator of humanity into an eloquent observer 
with far too many personal prejudices. But she was 
altogether free from cynicism, bitterness, or the least 
tendency to pride of intellect. She suffered from bodily 
weakness the greater part of her life, and but for an extra- 
ordinary mental health — inherited from the fine yeoman 
stock from which she sprang — it is impossible that she 
could have retained, at all times, so sane a view of human 
conduct, or been the least sentimental among women 
writers of the first rank — ^the one wholly without 
morbidity in any disguise. The accumulation of mere 
book knowledge, as opposed to the friction of a life sjjent 
among all sorts and conditions of men, drove George 
Eliot at last to write as a specialist for specialists : joy was 
lost in the consuming desire for strict accuracy : her genius 
became more and more speculative, less and less emotional. 
The highly trained brain suppressed the impulsive heart, — 
the heart described with such candour and as 

Maggie Tulliver’s in The Mill on the Floss, For this 
reason — chiefiy because philosophy is popularly associated 
with inactive depression, whereas human nature is held to 
be eternally exhilarating — her later works have not 
received so much praise as her earlier productions. But 
one has only to compare Romola or Daniel Deronda with 
the compositions of any author except herself to realize the 
greatness of her designs, and the astonishing gifts brought 
to their final accomplishment. 

Life of George Eliot, Edited by J. W. Onoss. 3 vols. 1885- 

87. (p, M. T. C.) 

C fosse Up a town of Prussia, at the influx of the 
Bober into the Oder, 31 miles south-east of Frankfurt by 
rail, capital of the circle of Croascn, Government district 
of Frankfurt. It has two Protestant and one Catholic 
church, a real, a mechanics’, a horticultural, and other 
schools, and a brisk shipping trade. Population (1890), 
6657; (1895), 7911 ; (1900), 7369. 

Orowe, Sir Joseph Archer (1828-1896), 
English consular official and art , critic, was born in 
London on 25th October 1828. At an early age he showed 
considerable aptitude for painting, and entered the studio 
of Paul Delaroche in Paris, where his father then resided 
as correspondent of the Morning Chronichy but he never 
achieved any great distinction with the brush. During 
the Crimean War he was the correspondent of the Illus- 
trated London Hews, and during the Austro-Italian War 
represented the Times in Vienna. He was British consul- 
general in Leipzig from 1860 to 1872, and in Dusseldorf 
from 1872 to 1880, when he was appointed commercial 
attach^ in Berlin, being transferred in a like capacity to 
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Paris in 1882. In 1883 he was secretary to the Danube 
Conference in London; in 1889 plenipotentiary at the 
Samoa Conference in Berlin; and in 1890 British envoy 
at the Telegraph Congress in Paris, in which year he ivas 
made K.C.M.G. During a sojourn in Italy, 1846-1847, 
he cemented a lifelong friendship with the Italian painter 
Cavalcaselle, and the two friends engaged in works of 
artistic research. Notable among these are Early Flemish 
Fainter s (London, 1857) ; A Mew History of Fainting 
in Italy from the Second to the Sixteenth Century (Lon- 
don, 1864-66, 3 vols.). The latest Avork from his oaaui 
pen was Reminiscences of Thirty-Five Years of My Life. 
He died at Schloss Gamburg in Bavaria on 6th September 
1896. 

Orowther, Sam y el Adjai (18 'J -1891), 
African missionary-bishop, was born in Yoruba, and was 
sold into slavery in 1821. Next year he was rescued, 
with many other captives, by H.M. ship Myrmidon, ancl 
was landed at Sierra Leone. Educated there in one 
of the Church Missionary Society’s schools, ho was 
baptized on 11th December 1825. In the course of time 
he became a teacher at Fonsah Bay, and afterwards an 
energetic missionary on the Niger. Summoned to 
England in 1842, he entered the Church Missionary 
College at Islington. On 11th June in the following 
year he was ordained by Bishop Blomfield. Eeturning to 
his native land, he laboured Avith great success amongst his 
own people, and afterwards at Abeokuta. Here he devoted 
himself to the preparation of school-books, and the trans- 
lation of the Bible and Prayer-Book into Yoruba and other 
dialects. He also established a trade in cotton, and 
improved the native agriculture. In 1857 he commenced 
the third expedition up the Niger, and after labouring Avith 
varied success, and encountering great danger from a power- 
ful native chieftain, returned to England and Avas conse- 
crated, on St Peter’s Day 18G4, first Bishop of the Niger 
Territories, and was warmly welcomed in his native land. 
Before long a commencement Avms made of the missions to 
the Delta of the Niger, and between 1866 and 1884 con- 
gregations of Christians Avore formed at Bonny, Bi’ass, and 
New Calabar, but the progress made Avas slow and subject 
to many impediments. In 1872, during a violent perse- 
cution, two converts suffered martyrdom. In 1888 the 
tide turned, and several chiefs embraced Christianity, and 
on Bishop Crowther’s return from another visit to England, 
the large iron church kiiOAvn as “ St Stephen’s Cathedral ” 
was oi)ened, and all the objects of superstitious Avorship 
were given up. For throe years more the bishop laboured, 
and then died of paralysis at the end of October 1891, 
having dis^jlaycd as a missionary for many years untiring 
industry, great practical wisdom, and deep piety. 

(a. F. ) 

Croydon, a parish and county borough, 10 miles 
south of London by rail, in the north-east of Surrey. It 
was once supposed to max'k the site of the Roman station 
Noviomagm, but this opinion is now rejected, and Hol- 
wood Hill, Heston, is believed to be the true site of that 
station. It was formed into a municipal borough in 1883, 
a parliamentary borough in 1885, and a county borough 
in 1888. The population of the registration district was in 
1881,101,241; in 1891, 151,771; and in 1901, 194,425. 
The population of the county borough in 1891 was 
102,695, and in 1901, 133,885. The parish church of 
St John the Baptist appears to have been built in the 
14th and 15th centuries, but to have contained remains 
of an older building. The church was restored or rebuilt 
in the 16th century, and again restored by Sir Gilbert 
G. Scott in 1857-59, It was destroyed by fire, with 
the exception of the tower, on 5th January 1867, and 
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was at once rebuilt by Scott ou tbe old lines. Addington 
Park, 3|- miles from Croydon, was purcbased for the resid- 
ence, in" 1807 , of the archbishop of Canterbury, but was 
sold in consequence of Archbishop Templets decision to 
reside at the Palace, Canterbury. Whitgiffs Hospital 
( 1596 ) was restored in 1860 , and the Whitgift Grammar 
School was built in 1871 . Few towns have developed the 
modern spirit so thoroughly as Croydon has. It makes 
full use of electric lighting, and has one of the lowest 
death-rates in the United Kingdom. 

Crozet Islands, an uninhabited insular group in 
the Indian Ocean, 46°-47“ S. and SO"* E. They are 
mountainous, with summits from 4000 to 5000 feet high, 
and are disposed in two divisions — Penguin or Inaccessible, 
Hog, Possession, East ; and the Twelve Apostles. Like 
Kerguelen, Heard, Prince Edward, Marion, and the other 
clusters in these southern waters, they appear to be of 
igneous formation ; but o'wing to the bleak climate and 
their inaccessible character they are seldom visited, and 
have never been explored since their discovery by Marion 
in 1771. Possession, the highest, has a snowy peak said 
to exceed 5000 feet. Hog takes its name from the animals 
which were here let loose by an English captain many 
years ago, but have since disappeared. P^abbits burrow in 
the heaps of scoria on the slopes of the mountains. 

Cruikshank, George (1792-1878), English 
artist, caricaturist, and illustrator, was born in London on 
the 27th September 1792. By natural disposition and 
collateral circumstances he may be accepted as the type of 
the born humoristic artist predestined for this special form 
of art. His grandfather had taken up the arts, and his 
father, Isaac Cruikshank, followed the painter’s profession. 
Amidst these surroundings the children were born and 
brought up, their first pla 3 d;hings the materials of the arts 
their father practised. George followed the family tradi- 
tions with amazing facility, easily surpassing his compeers as 
an etcher. When the father died, about 1811, George, stiH 
in his “ teens,” was already a successful and popular artist. 
All his acquisitions were native gifts, and of home-growth ; 
outside training, or the serious apprenticeship to art, were 
dispensed with, under the necessity of working for im- 
mediate profit. This lack of academic training the artist 
at times found cause to regret, and at some intervals he 
made exertions to cultivate the knowledge obtainable by 
studying from the antique and drawing from life at the 
schools. Erom boyhood he was accustomed to turn his 
artistic talents to ready account, disposing of designs and 
etchings to the printsellers, and helping his father in 
forwarding his plates. Before he was twenty his spirited 
style and talent had secured popular recognition; the 
contemporary of Gillray, Rowlandson, Aiken, Heath, 
Dighton, and the established caricaturists of that genera- 
tion, he developed great proficiency as an etcher. Gillray’s 
matured and trained skill had some infiuence upon his 
executive powers, and when the older caricaturist passed 
away in 1815, George Cruikshank had already taken his 
place as a satirist. Prolific and dexterous beyond his 
competitors, for a generation he delineated Tories, Whigs, 
and Radicals with fine impartiality. Satirical capital came 
to him from every public event, — ^wars abroad, the enemies 
of England (for he was always fervidly patriotic), the camp, 
the Court, the Senate, the Church ; low life, high life ; the 
humours of the people, the folhes of the great. In this 
wonderful gallery the student may grasp the popular side 
of most questions which for the time being engaged public 
attention. 

A vast number of Cmikshank’s spirited cartoons were published 
as separate caricatures, all coloured by hand ; others formed series, 
or were contriljuted to satirical magazines, the Satirist^ Town 
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Talky The Scourge (lSll-16), and the like ephemeral publications. 
In conjunction vdth William Hone’s scathing tracts, G. Cruikshank 
produced political satires to illustrate the series of facetite and 
miscellanies, like The Political Souse that Jack Built (1819). 

Of a more genially humoristic order are his well-known book 
illustrations, now so deservedly esteemed for their inimitable fun 
and frolic, among other qualities, such as the weird and terrible, 
in which he excelled. Early in this series came The Sumorut 
(1819-21) and Life in Paris (1822). The well-known series of Life 
in London^ conjointly produced by the brothers 1. E. and G. Cruik- 
shank, has enjoyed a prolonged reputation, and is still sought 
after by collectors. Grimm’s Collection of Gernum Popular Stories 
(1824-26), in two series, with 22 inimitable etchings, are in them- 
selves sufficient to account for G. Cruikshank’s reputation. To 
the first fourteen volumes (1837-43) of Bentley s Miscellany, 
Cruikshank contributed 126 of his best plates, etched on steel, 
including the famous illustrations to Oliuer Twist, Jack Shejo^oard^ 
Guy Fawkes, and The Ingoldshy Legends. For W. Harrison 
Ainsworth, Cruikshank illustrated Pookwood (1836), and The 
Tower of London (1840) ; the first six volumes of Ainsworth's 
Magazine (1842-44) were illustrated by him with several of his 
finest suites of etchings. For C. Lever’s Arthur O'Leary he 
supplied 10 full-page etchings (1844), and 20 spirited graphic 
etchings for Maxw^ell’s lurid History of the Irish Bebellion in 1798 
(1845). Of his own speculations, mention must be made of George 
Gruikshank's Omnihus (1841) and George Cruikshank's Table 
Booh (1845), as w'ell as his Comic Almanack (1835-1853). The 
Life of Sir John contained 20 full-page etchings (1857-58). 

These are a few leading items amongst the thousands of illus- 
trations emanating from that fertile imagination. As an enthusi- 
astic teetotal advocate, G. Cruikshank produced a long series of 
pictures and illustrations, pictorial pamphlets, and tracts ; the best 
known of these are The Bottle, 8 plates (1847), with its sequel, 
The Brunkarl s Children, 8 plates (1848), with the ambitious work, 
The Worship of Bacchus, published by subscription after the 
artist’s oil painting, now in the National Gallery, London, to which 
it was presented by his numerous admirers. 

Regarding manual dexterity, George Cruikshank’s technical and 
manipulative sldll as an etcher was such that Ruskin and the best 
judges have placed his productions in the foremost rank ; in this 
respect his works have been compared favourably with the master- 
pieces of etching. George Cruikshank died at 263 Hampstead Road 
on 1st February 1878, aged 86 years. His remains rest in St Paul’s 
Cathedral. (j^ Go*.) 

CrilSta.Oea.M Carcinology, as the science of Crustacea 
is now called, begins with Aristotle, and, making no sub- 
stantial advance in the days of Pliny, Aelian, Oppian, 
recommences in the 16th century with the writings of 
Rondelet, Belon, and Gesner. After several authors of 
various cahbre, such as Friderich Martens, Ray, Swam- 
merdam, Eritsch, had made more or less useful contribu- 
tions to it, the science in the middle of the 18th century 
entered upon its modern phase under the auspices of 
Linnaeus, though without much assistance from that great 
naturalist in person. His voluminous contemporaries 
Seba and Gronovius were still somewhat mediaeval, while 
Pallas of the same date in time was a modern in spirit. 
But carcinology at large first took shape and definiteness 
in the last quarter of the 18th century through the 
writings of J. C. Fabricius, beginning with his Systema 
Entomologim in 1775. Important aid was rendered also 
by the works of O. F. MuUer and J. E. Herbst. During 
the first quarter of the next century a great advance was 
made by the numerous writings of Latreille and Leach. 
Erom 1828 to 1855 the dominant wiiters were Henri 
Milne-Edwards, Henrik Kroyer, and J. D. Dana, the first 
producing his still valuable Histoire naturelle des Crustaces, 
the second his long series of important papers in the Danish 
S'aturhistorisk TidssJcrift, and the third, after many pre- 
liminary essays, his vast report on the Crustacea of the U.S. 
Exploring Expedition under Wilkes. During the same 
period other notable expeditions collected Crustacea, and 
other eminent observers wrote about them, among well- 
known names being those of Guerin-Meneville, Vaughan 
Thompson, Lucas, Zaddach, Rathke, the two Costas, Harry 
Goodsir, Adam WLite, and Dr Baird. During the next ten 
or twelve years, with the older authors for the most part 
still writing, we find prominent the additional names of 
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Leydio-, LiUjeborg, Stimpson, Westwood, Bate, Kinahan, 
Thorell, and the incipient merit of Alphonse Milne- 
Edwarcis, C. Clans, and G. O. Sars. Thenceforward down 
to the present day the bibliography of Crustacea exhibits a 
host of writers and a flood of records. From every zone, 
from water fresh, brackish, or saline, exposed or sub- 
terranean, from the surface of sea or lake down to almost 
every accessible depth, and from^ the surface of the land 
up to almost every accessible height, Crustacea have been 
obtained, captured by new devices, examined by new 
methods, studied with a new zeal, and revealing new forms 
and relations in a previously unsuspected and still un- 
ceasing and increasing variety. From the axils of a plant 
to the nostrils of a fish or the intestines of an annelid, 
crustaceans can accommodate themselves to every kind of 
strano-e habitation, and the descriptions of them are often 
equally fugacious, since they may have to be tracked 
through an indefinite number of serials in nine or ten 
different languages. For an effective grasp of knowledge 
already acquired, and the adjustment of future acquisitions, 
it is clear that the mind of the naturalist is always 
yearning for classification ; — in the Crustacea the basis 
for this has been sought in many directions, — in the 
general shape, the eyes, the locomotive appendages, the 
mouth-organs, the breathing apparatus, the structure of 
the stomach, the genital organs, the circulatory and 
nervous systems, the development of the young, and the 
phylogeny. Unfortunately the last, which would be most 
decisive for a natural system, is likely always to remain 
the mosb speculative. On the other hand, parts of 
the organism which might scorn least adapted for system- 
atic purposes may be of service, since a high authority 
has stated that in the Copopoda the number and dis- 
tribution of the hairs on the swimming-feet are capable 
of affording valuable characters for genera, or even for 
subfamilies. 

As might be expected, in the groat expansion of the 
class, with so much attention concentrated on its arrange- 
ment, numoroLis classificatory changes have been proposed, 
and many of them liavo been established on apparently 
satisfactory grounds, during recent years. But these alter- 
ations leave us at libtirty to maintain the throe leading 
divisions, the Malacostraca, hhitoinostraca, and Thyro- 
straca, while kec[)ing ai)art the small group of the 
Leptostraca, established by Claus for the Nebaliidse, 
as a connecting link between the first division and the 
second. Brieliy, all the four may be distinguisliod as 
follows : 

Malaoostiiaca are tlioso Crustacea in which, apart from 
an ocular segment and telson, the assignable segments are 
nineteen in iitimber. The first antcniuB often have more 
than one branch. 

Lbptosthaoa have more than nineteen segments, and 
a second branch on their first antenme* 

In the rest of the cniHbacea the assignable segments are 
more or fewer than nincih^cm, and the first antennjB never 
have more than one branch. These fonn two divi- 
sions 

ENTOMOSTrtAOA, in which the antenme of normal adults 
are unconcealed ; and 

Thybosteaca, more commonly called Cibuipkbia, in 
which the antennae of adtilts are concealed, 

Another division, named Gigantostraca, including the 
extinct Merostomata and Trilobitii, and the still existing 
Xiphosura, represented by Jdmdm^ the so-called king- 
crab, is by some eminent authorities altogether banished 
from the class of cniatacaa. By others the affinity of 
trilohitas and king-crahs with Apm and other pliyllopod 
entomoHtracaus is strictly maintained. 

In regard to tlie Lepfcosiratta it in worthy of note that 


G. H. Parker, in the Mittlieilungen aus cler zoologischen 
Station zu Neapel for 1895, endorses the opinion of Claus 
on the optic ganglia of the hlebaliidie, both authors hold- 
ing that these belong rather to the Malacostracan than to 
the Entomostracan type. On the other hand, the trunk 
hmbs in this family are strikingly phyllopodan in character. 

The unity of the whole crustacean class often receives 
unexpected illustrations, thus it is a notable characteristic 
of the Malacostbaca that the seven pairs of limbs of the 
middle body are seven-jointed, although through subdivision 
or coalescence this peculiarity may be obscured in some of 
these limbs. But that the number of seven joints should 
be normal also for the maxillipeds, which immediately 
precede the median appendages above mentioned, is 
interesting less as a distinctive character of the Mala- 
costraca, than for the opposite reason, as connecting them 
with the Entomostraca, inasmuch as the same number of 
joints is found to recur in what are now understood to be 
the homologous maxillipeds of the Copepoda. 

An exposition of the present state of science in regard 
to each of the divisions above distinguished will be given 
under its own name, except that the linking Leptostraca, 
will, for convenience, be grouped with their allies (nearer 
or more remote), the Entomostracan Phyllopoda. 

(t. r. e. s.) 

Csaba (B4kes), a market-town of Central Hun- 
gary, nearly 50 miles south-west of Grosswardcin. There 
are many industrial establishments (including 8 steam 
mills), a Lutheran gymnasium, and a theatre. Population 
(1891), 34,243 ; (1900), 37,547. 

Cseng'ery, Anton (1822-1880), Hungarian 
publicist, and a historical writer of great influence on Ms 
time, was born at Hagyvdrad on the 2nd of June 1822. 
He took, at an early date, a very active part in the literary 
and political movements immediately preceding the Hun- 
garian E-evolution of 1848. He and Baron Sigismund 
Kem6ny may be considered as the two founders of high- 
class Magyar journalism. After 1867 the greatest of 
modern Plungarian statesmen, Francis Dodk, attached 
Csengery to his personal service, and many of the 
momentous sstatc documents inspired or suggested by De4k 
were drawn up by Csengery. In that manner his in- 
lluonce, as represented by the text of many a statute 
regulating the relations between Austria and Hungary, 
is one of an abiding character. As an historical writer 
he excelled chiefly in brilliant and thoughtful essays 
on the leading political personalities of his time, such as 
Paul Hagy, Bcrtalan, Szemere, and others. PTe also com- 
menced a translation of Macaulay’s Ilutory. He died 
at Budapest on the 13th of July 1880. 

Csiky, Gregor (1842-1891), one of the foremost 
dramatists of modern Hungary, was born on the 8th of 
December 1842 at Pankota, in the county of Arad. He 
studied Roman Catholic theology at Pest and Yienna, and 
was Professor in the Priests’ College at Temesvar from 
1870-78. In the latter year, however, he joined the 
Evangelical Church, and took up literature. Beginning 
with novels and works on ecclesiastical history, which mot 
with some recognition, he ultimately devoted himself to 
writing for the stage. Here Ms career was one of almost 
instantaneous success. Already in his Az elhndllhatatlan 
(“ L’Irresistible ”), which obtained a prize from the 
Hungarian Academy, he showed the distinctive features 
of his talent — directness, freshness, realistic vigour, and’ 
Mghly individual style. In rapid succession he enriched 
Magyar literature with realistic ,^enre-picturcs, such as A 
Froletdroh (“Proletariate”), Bvlordkok (“Bubbles”), K4t 
mreUm (“Two Loves”), A szdgyeMs (“The Bashful”), 
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Athalia, in all of wliicli lie seized on one or another 
feature or type of modern life, dramatizing it with 
unusual intensity, qualified at the same time by chaste 
and well-balanced diction. Of the latter, his classical 
studies may, no doubt, be taken as the inspiration, and 
his translation of Sophocles and Plautus \\ull long rank 
with the most successful of Magyar translations of the 
ancient classics. Among the best knoTMi ,o£ his novels 
are Arnold, Az Atlasz csaldd (‘^The Atlas Family”). He 
died at Budapest on the 19th hrovember'1891. 

Csongr^-Cl, a large market-town of Hungary, at 
the conhuence of the Tisza and Kerbs. It has a popu- 
lation (1900) of 22,619,— ah Hungarians,— chiefly engaged 
in agriculture, for wldch the fine soil of the district 
(57,623 acres) is specially adapted. 

OsorbSI, La.ke of, a tourist centre in the county 
of Liptb, Horth Hungary, situated in the Tatra Mts., 
4432 feet above sea-level. The lake, which is called the 
“Pearl of the Tatra,” is of inconsiderable size, but its 
picturesque position at the foot of the highest snow- 
covered peaks, bordered by dense pine-forests, has given 
it a great vogue, and since 1895 it has been connected 
by a mountain railway with the chief hue from Kassa 
to Oderberg. 

Otenophora. W’ere briefly described by Professor 
Huxley in 1875 (see Actinozoa, Ency. Brit vol. i.) as 
united with what we now term Anthozoa to form the 
group Actinozoa; but httle was known of the intimate 
structure of those remarkable and beautiful forms tiU the 
appearance in 1880 of Chun’s Monograph of the Otenophora 
occurring in the Bay of Maples. They may be defined as 
Ocelentera which exhibit both a radial and bilateral sym- 
metry of organs ; with a stomodaeum ; with a mesenchyma 
which is partly gelatinous but partly cellular j with eight 
meridianal rows of vibratile paddles formed of long fused 
or matted ciha ; lacking nematocysts (except in one genus). 
An example common on the British coasts is furnished by 
Hormiphora. In outward form this is an egg-shaped ball 
of clear jelly, having a mouth at the pointed (oral) pole, 
and a sense-organ at the broader (aboral) pole. It possesses 
eight meridians (costae) of iridescent paddles in constant 
vibration, which run from near one pole towards the other : 
it has also two pendent feathery tentacles of considerable 
length, which can be retracted into pouches. The mouth 
leads into an ectodermal stomodaeum (“ stomach ”), and the 
latter into an endodermal funnel (infundibulum) ; these two 
are compressed in planes at right angles to one another, 
the sectional long axis of the stomodaeum lying in the 
so-called sagittal (stomodaeal or gastric) plane, that of the 
fimnel in the transverse (tentacular or funnel) plane. 
From the funnel, canals are given off in three directions : 
{a) a pair of paragastric (stomachal, or stomodaeal) canals 
run oraUy, parallel to the stomod^mn, and end bhndly 
near the mouth ; (5) a pair of perradial canals run in the 
transverse plane towards the equator of the animal; each 
of these becomes divided into two short canals at the base 
of the tentacle sheath which they supply, but has previously 
given off a pair of short interradial canals, which again 
bifurcate into two adradial canals ; aU these branches he 
in the equatorial plane of the animal, but the eight adradial 
canals then open into eight meridianal canals which run 
orally and aborally under the costae; (c) a pair of aboral 
v^sels which run towards the sense-organ, each of which 
bifurcates ; of the four vessels thus formed, two only open 
at the sides of the sense-organ, forming the so-called 
excretory apertures. These three sets of structures, with 
the funnel from which they rise, make up the endodermal 
coelenteron, or gastro-vascular system. The generative 
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organs are endodermal by origiu, borne at the sides of the 
meridianal canals as indicated by the signs S' $. There 
exists a subepithelial plexus with nerve cells and fibres, 
similar to that of jelly- 
fishes. The sense-organ 
of the aboral pole is 
complex, and lies under 
a dome of fused cilia 
shaped like an inverted 
bell-jar; it consists of 
an otolith, formed of 
numerous calcareous 
spheroids, which is sup- 
ported on four plates 
of fused cilia termed 
balancers, but is other- 
wise free. The ciliated 
ectoderm below the 
organ is markedly 
thickened, and perhaps 
functionally represents 
a nerve-ganglion : from 
it eight ciliated furrows 
radiate outwards, two 
passing under each bal- 
ancer as through an 
archway, and diverge 
each to the head of 
a meridianal costa. 

These ciliated furrows 
stain deeply with osmic 
acid, and nervous im- 
pulses are certainly 
transmitted along 
them. Locomotion is 
effected by strokes of 
the paddles in an aboral 
direction, driving the 
animal mouth forwards 
through the water : 
each paddle or comb 
(hence Otenophora) 
consists of a plate of 
fused or matted cilia 
set transversely to the 
costa. The myoepi- 
thelial cells ( = neuro- 
muscular cells of Ency. 

Brit. vol. xii. p. 

549), characteristic 
of other Coelentera, 
are not to be found 
in this group. On 
the other hand there 
are well - marked 
muscle fibres in 
definite layers, de- 
rived from special 
mesoblastic cells in 
the embryo, which 
are embedded in a 
jelly ; these in their 
origin and arrange- 
ment are quite 
comparable to the 
mesoderm of Triplo- 
blastica, and, al- 
though the muscle- 
cells of some 
jelly-fish exhibit a 



Fig. 1.— Schematic dravvinpf of a cydippid 
from the aide. (^Aftar Chau.) A, adradial 
canals ; F, infundibulum ; I, interradial 
canal : M, meridianal canal lyiniyi' under 
a costa; JV, ciliated furrow hum sense 
pole to costa; parc’.C.'ia+rV* 
sensc-org-an ; Si.''- jmcmI:. i.:i : - sub- 
sagittal costa ; > iL.r costa; 
r, tentacle; T,-. ::o ■.iidar'i.': oi lentaclc- 
shcath. 
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Fig. 2.— Schematic drawing of a cydippid from 
the aboral pole. {After Chun.) iT (centrally), 
tentacular canal, and (distally) tentacle ; J, 
position of testes; 9, position of ovaries; 
other letters as in Fig. 1. The stomodseum 
lies in the sagittal plane, the funnel and 
tentacles in the transverse or tentacular plane. 
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somewhat similar conditioB, nothing so highly specialized 
as the mesenchyme of Ctenophora occurs in any other 
Ooelenterate. The nematooysts being nearly absent from 
their group, their chief function is carried out by adhesive 
lasso-cells. 

The Ctenophora are classified as follows : — 

Subclass i. Tentaculata, Order 1. Cydippidea, HorTniphora, 
j, 2. Lobata, Deiopea, 

,, 3. Ckstoidea, Cestus. 

ii. Nuda, ,, Beroe. 

The Tentaculata, as the name implies, may he recognized by the 
presence of tentacles of some sort. The Cydippidba are generally 
spherical or ovoid, with two long retriisible pinnate tentacles : the 
meridianal and paragastric canals end blindly. An example of 
these has already been briefly described. The Loeata are of the 
same ^^eneral type as the first Order, except for the presence of four 
circunmral auricles (processes of the subtransverse costie) and of a 
pair of sagittal outgrowths or lobes, on to which the subsagittal 
costae are continued. Small accessory tentacles lie in grooves, but 
there is no tentacular pouch ; the meridianal vessels anastomose lu 
the lobes. In the Cestoidea the body is compressed iii the trans- 
verse plane, elongated in the sagittal plane, so as to become rihand- 
hke : the subtransverse costae are greatly reduced, the subsagittal 



Fig. 3.“Schematic drawing of cestus. {After Chmi.) SnM, subsagittal 
costse ; Svht, much reduced subtentacular costno ; Suht, branch 
of the subtentacular canal which runs along the centre of the 
riband ; Pg, continuation of the paragastric canal at right angles to 
its original direction along the lower edge of tlie riband. At the 
right hand end the last two are seen to unite with the subsagittal 
canal. 


cost^B extend along the aboral edge of the riband. The subsagittal 
canals lie immediately below their costoe aborally, hut continu- 
ations of the subtransverse canals round down the middle of tho 
riband, and at its end unite, not only with the subsagittal, but also 
Avith the paragastric canals which run along the oral edge of tho 
riband. The tentacular bases and pouches are present, but there 
is no main tentacle as in Cydipifidca ; fine 
accessory tentacles lie in four grooves along 
the oral edge. The subclass Nuda have no 
tentacles of any kind ; they arc conical or 
ovoid, with a capacious stomodamm like 
the cavity of a thimble. There is a ccelen- 
teric network formed by annstomoscs of 
the meridianal and paragastric canal-s all 
over the body. 

The embryology of Callianira has been 
worked out by Hetschnikoff. Segmenta- 
tion is complete and unequal, producing 
inacromeres and micromcres marked by 
differences in the size and in yolk-contents. 

The micromores give rise to the ectoderm ; 
each ^ of the sixteen macromores, after 
budding off a small mesoblast cell, j)aHseH 
on as endoderm. A gastrula is established 
by a mixed process of embolo and epibole. 

The mesoblast cells travel to the al)oral pole of th<i embryo, and 
there form a cross-shai)ed mass, the arms of which lie in tho sagittal 
and transverse planes (perradii). 



Fig. 4.— Schematic draw- 
ing of herde. (After 
C/mn.) 


There can be but little question of the propriety o, 
including Ctenophora among the Ccelentcra. The undi 


vided ccelenteron (gastro-vascular system) which constitutes 
the sole cavity of the body, the largely radial symmetry, 
the presence of endodermal generative organs on the coelen- 
teric canals, the subepithelial nerve-plexus, the mesogloea- 
like matrix of the body — all these features indicate afldnity 
to other Ccelentera, but, as has been stated m the article 
under that title, the relation is by no means close. In the 
ninth edition of this work (see Hyurozoa) some stress was 
laid on Haeckel’s discovery of Ctenaria as a possible link- 
form between Hydromedusse and Ctenophora, but this vieAV 
has now been generally abandoned. At what period the 
Ctenophora branched off from the line of descent, AA-hicli 
culminated in the Hydromedusm and Scyphozoa of to- 
day, is not clear, but it is practically certain that they did 
so before the point of divergence of these two groups from 
one another. The peculiar sense-organ, the specialization 
of the cilia into paddles with the corresponding modifica- 
tions of the ccelenteron, the anatomy and position of the 
tentacles, and, above all, the character and mode of form- 
ation of the mesenchyme, separate them widely from other 
Coelentera. 

The last-named character, howevei', combined with the 
discovery of two remarkable organisms, Coeloplana and 
Ctenoplana, has suggested affinity to the flat-worms termed 
Tiirbellaria. Ctenoplana, the best known of these, has 
recently been redescribed by Willey {Quart. Journ. Micr. 
Sci. xxxix., 1896). It is flattened along the axis which 
unites sense-organ and mouth, so as to give it a dorsal 
(aboral) surface, and a ventral (oral) surface on wdiich it 
frequently creeps. Its costae are very short, and retrus- 
ible; its two tentacles are pinnate and are also retrusible. 
Two crescentic rows of ciliated papillae lie in the transverse 
plane on each side of the sense-organ. The ccelenteron 
exhibits six lobes, two of which Willey identifies with the 
stomodiBum of other Ctenophora ; the other four give rise 
to a system of anastomosing canals such as are found in 
Beroe and Polyclad Turbellaria. An aboral vessel embraces 
the sense-organ, but has no external opening. Ctenoplfina 
is obviously a Ctenoplioran flattened, and of a creeping 
habit. Coeloplana is of similar form and halfit, with two 
Ctenoplioran tentacles : it has no costae, but is uniformly 
ciliated. These two forms at least indicate a jiossiblc 
stepping-stone from Ctenophora to Turbellaria, that i.s 
to say, from Diploblastic to Triploblastic Metazoa. By 
themselves they w^oulcl present no very weighty argu- 
ment for this lino of descent from two-layered to three- 
layered forms, but the coincidences which occur in tho 
development of Ctenophora and Turbellaria, — the methods 
of segmentation and gastrulation, of tho separation of 
the mesoblast cells, and of mesenchyme formation, — - 
together with the marked similarity of the adult mes(3n- 
chyme in tho two groups, have led many to accept this 
pedigree. In his Monograph on tho Polyclad Turbellaria 
of the Bay of Naples, Lang regards a Turbollariaii, so 
to say, as a Ctenophora, in wdiicli the sensory polo has 
rotated forwards in the sagittal plane through 90“ as 
regards the original oral-aboi'al axis, a rotation which 
actually occurs in the development of Thysanozoon 
(Muller’s larva); and he sees, in the eight lajqiets of 
the preoral ciliated ring of such a larva, the rudiments 
of the costal plates. According to his view, a simple 
early Turbellarian larva, such as that of Stylochus, most 
ncax'ly represents for us to-day that ancestor from which 
Ctenophora and Turbellaria are alike derived. For details 
of this brilliant theory, the reader is referred to the original 
monograph. 

A list of tlie chief works relating to the group may b(‘- found at 
the end of Bourne’s chajitcr on Ctenophora, in pari ii. of Laiikes- 
tcr’s Treatise on Zoology (1900), 

(it. H. Fo.) 
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L Geography ayd Statistics. 

C UBA is the largest and most populous of the West India 
islands. It hes directly south of Florida, the south- 
easternmost of the United States, being separated from it by 
the Strait of Florida, 100 miles in width. It is included 
between the meridians of 74“ and 85° W. of Greenwich, 
and the parallels of 19° 40' and 23° 33' IST. latitude. 
Its length from Cape Maisi on the east to Cape San 
Antonio on the west is 730 miles, while its breadth from 
north to south ranges from 25 miles in the neighbourhood 
of Havana to 100 miles in the eastern part of the island. 
Its area, including the Isle of Pines, which is under its 
jurisdiction, is 44,000 square miles. In its rehef the 
island presents little appearance of unity of plan. West 
of Havana it is traversed, in a direction parallel to its 
length, by a mountain range, the Sierra de los Organos, 
whose summits rise to altitudes of 2000 to 2500 feet, 


culminating in Pan de Guagaibon, with the latter altitude. 
To the north and south of the crest of this range the land 
slopes to the coast, the southern slopes, known as Vuelta 
de Abajo, being the most celebrated tobacco lands of 
the island. The middle portion of the island consists 
mainly of low roUing plains, with shallow stream-valleys, 
rising in a few places into plateaux, which have been 
deeply dissected by erosion. The eastern portion of the 
island is mountainous, consisting in great part of a 
plateau, 2000 to 3000 feet high, deeply cut by streams, 
while closely bordering the southern coast from Santiago 
westward to Cape Cruz is Sierra Maestra, rising to an 
average altitude of 5000 feet, and culminating in Pico 
Turquino, said to be 8320 feet high. The rivers of Cuba 
are short, and except for the estuaries at their mouths, are 
not navigable. The only exception is the Eio Canto, the 
largest river of the island, which drains a broad and fertile 
valley lying north of Sierra ]\Iaestra. This river has 



a length of 150 miles, one-third of which is navigable 
for light-draught vessels. Much of the south coast of the 
island is bordered by swamps, which in the longitude of 
Matanzas expand to a great breadth, 75 by 30 miles, 
forming the Zapata Swamp. Much of the north coast, 
especially along the middle part of the island, is fringed 
by low mangrove-covered islets, which are in the main 
uninhabited. The harbours are numerous and excellent. 
Most of them are pouch-shaped, with narrow, often 
sinuous, entrances, expanding in the interior into broad 
lakes, completely sheltered. Of this type are the harbours 
of Havana, Santiago, Cienfuegos, Guantanamo, and many 
others. 

Climate , — The climate may be characterized as tropic 
and insular. At Havana, on the north coast, the mean 
annual temperature is 77° F., with a range of but 11° 
between the mean temperature of the warmest and the 
coldest months. Inland and upon the south coast the 
temperature is probably somewhat greater, the climate of 
north coast being tempered by the north-east trades, the 
preyailing winds. The mean annual rainfall at Havana is 


52 inches, while inland it is probably greater, and upon the 
south coast less. About two-thirds of this precipitation 
falls between May and October, in what is known as the 
rainy season. The mean relative humidity at Havana is 
75 per cent. 

Minerals , — The mineral resources, so far as developed, 
are not of great importance. Iron ore of excellent quality is 
mined at several points between Santiago and Guantanamo, 
at the south base of Sierra Maestra. The ore, though 
abundant, is apparently float ore, mainly hsematite, 
containing about 62 per cent, of iron. Most of the 
product has been shipped to the United States. A copper 
deposit in the neighbourhood of El Cobre, said to bo of 
enormous value, was formerly extensively worked, but 
since 1868 mining upon it has ceased. Asphaltum has 
been found in several localities, and has for some time 
been used in the production of illuminating gas for the 
city of Santa Clara. Gold and silver were mined on 
a small scale in past times, but none is produced at 
present. There is, however, every probability that 
thorough prospecting will discover great mineral wealth. 




GEOG-EAPHY AND STATISTICS.] C XJ 

Forests. The forests are extensive and comprise many- 

valuable species, among which are mahogany, ebony, 
cedar, walnut, lignum-vitac, oak, and many species of 
palm.^ The prevailing tree is the Cuban pine, which forms 
excellent lumber. It is estimated that hah the area of 
the island is forested. Little use is at present made of 
the forest wealth, and its economic development awaits 
the construction of adequate means of transportation. 

Government. — Tor administrative purposes Cuba is 
divided into six provinces, which, named from the west 
eastwards, are Pinar del Eio, Havana, Matanzas, Santa 
Clara, Puerto Principe, and Santiago. These are divided 
into municipal districts, or terminos^ of which there were 
132 at the time of the census of 1899. These, in turn, 
are subdivided into harrios, or wards, of which there were 
between 1100 and 1200. There are no chartered cities, 
and the population of cities here given has been obtained 
from that of the barrios, which are closely built. On May 
20, 1902, the military occupation by the United States, 
which had been the form of government since the war 
with Spain, formally ceased, and a Cuban Republic was 
inaugurated under American protection ; the local admin- 
istration was already then in Cuban hands. 

Population . — The population in 1899, according to the 
census, was 1,572,797. In 1887 it was 1,631,687, and in 
1877, 1,509,291. In the twelve years preceding the latest 
census there was an actual diminution of population 
of 58,890, a result of the civil war which opened in 1895. 
This measures, however, only a part of the loss consequent 
upon the war, since the population doubtless increased up 
to 1895. Allowing for this increase, the loss was probably 
about 200,000. The average numlDer of inhabitants to a 


square mile was 36. 

The following table gives the popula- 

tiou and its density by provinces :- 7 - 



Population. 

Inhabitants 
per Square Mile. 

Havana 

424,804 

153 

Matanzas . 

202,214 

55 

Pinar del Rio 

173,064 

35 

Puerto Principe 

88,234 

8 

Santa Clara 

356,536 

37 

Santiago . 

327,715 

26 


The proportion of urban population was very high, 
when it is considered that nearly all the industries and 
products relate to agriculture. Including all places of 
8000 inhabitants or more, the urban population numbered 
507,831, or 32*3 per cent, of all the inhabitants, a 
proportion very close to that of the United States. The 
proportion of urban inhabitants of the several provinces 
differed greatly : — 

Per cent. Urban. 


Havana . . . . . . 65 •4- 

Matanzas 38 *8 

Pinar del Rio 5*1 

Puerto Principe . . . . 28*4 

Santa Clara 32*5 

Santiago 17*5 


The principal cities, with their population in 1899, are as 
follows : — Havana, the capital of Cuba and of Havana 
province, population 235,981 j Santiago, on the south 
coast, the capital of Santiago province, population 43,090 ; 
Matanzas, on the north coast, the capital of Matanzas 
province, population 36,374 ; Cienfuegos, in Santa Clara 
province, on the south coast, population 30,038; Puerto 
Principe, situated in the interior, the capital of the 
province of the same name, population 25,102; Cardenas, 
on the north coast in Matanzas province, population 
21,940; Manzanillo, on the south coast, in Santiago 
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province, population 14,464 ; Guanabacoa, in Havana, 
province, population, 13,965; Santa Clara, in the interior,, 
the capital of Santa Clara province, population 13,763; 
Sagua la Grande, on the north coast, in Santa Clara 
province, population 12,728; Sancti Spiritus, in Santa 
Clara province, population 12,696; Regia, a suburb of 
Havana, population 11,363; and Trinidad, on the north 
coast in Santa Clara province, population 11,120. As to 
sex, the population was divided in the proportions of 
51*8 per cent, males and 48*2 per cent, females, the 
disproportion being due to immigration. 

As to race, the whites constituted nearly 68 per cent., 
or more than two-thirds, and the coloured, including 
negroes, persons of mixed blood, and Chinese, 32 per cent. 
The following table gives the proportions of the races in 
the several provinces : — 


Havana . . . . 

Per cent. 
White. 

74 

Per cent. 
Coloured. 

26 

Matanzas .... 

60 

40 

Pinar del Rio 

73 

27 

Puerto Principe . 

80 

20 

Santa Clara 

70 

30 

Santiago . . . . 

55 

45 

The proportion of coloured has 

been diminishing since 

1841, wheu it was 58*5 per cent. The 

proportion of 

persons of alien birth was 9 per 

cent, of the population. 


and three-fourths of these were from Spain, China and 
Africa contributing largely to the remainder. As in 
other countries, the foreign-born were proportionately 
more numerous in the cities than in the country, nearly 
one-third of this element being found in the city of 
Havana. During the last six months of 1900 there were 
15,810 immigrants, of whom 12,676 came from Spain, 979 
from the United States, and 923 from Mexico. The 
conjugal condition of the people was in certain respects 
peculiar. Of the total population in 1899 only 15*7 per 
cent, were lawfully married. Besides these, 8*4 per cent, 
of the population were living together by mutual consent, 
in more or less permanent unions. The proportion of 
married, even with the addition of those in these con- 
sensual unions, was much smaller than in Europe. 
Consensual unions were much more common among 
the coloured than among the whites. 

Of the population over ten years of age, 57 per cent, 
were unable to read, the proportions of illiterates in the 
two races being, whites 49*2 per cent., and coloured 72 per 
cent. The public school system, which under Spanish 
regime existed mainly on paper, has been put into effective 
operation under American administration. In 1899 the 
census reported that only 15*7 per cent, of the children of 
school age attended school, the proportion of whites being 
somewhat greater than that of coloured. The number of 
schools was 1510, the number of public and private 
schools being about equal. The number of teachers was 
2665. In 1901 there were 3567 public schools, 3608 
teachers, and 172,273 enrolled scholars. 

Of the population over ten years of age, 51 *2 per cent, were 
engaged in gainful occupations. The wage-earners were dis- 
tributed as follows among the gi’eat groups of occupations : — 

Per cent, of all 

Wage-Earner.*^. 


Agriculture, fishing, and mining . . . 48*1 

Domestic and personal service . . , 22*8 

Manufactures 14*9 

Trade and transportation . . . . 12*8 

Professions 1*4 


Practically the only religious sect represented in Culia is the 
Roman Catholic, of which nearly all the people arc, nominally at 
least, adherents. 
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There are no statistics of manufactures available, but it is well 
known that, aside from sugar mills and cigar factories, this branch 
of industry is of little importance. 

Agricultibre.—ln 1899 there were 60,711 farms and plantations, 
comprising an area of 8,761,600 acres. Of this, 901,100 acres were 
under cultivation, or only 3 '2 per cent, of the area of Cuba. The 
aveiage size of farm was 144 acres, a little larger than in the United 
States ; and the average area cultivated per farm was 15 acres. Of 
the cultivated area 43 ‘5 per cent, was owned by the occupants, and 
5 6 ‘5 per cent, rented or worked on shares. Again, S4 9 percent, 
was occupied by whites, and only 15 d per cent, by coloured, or in 
mixed occupancy of white and coloured. 

The following table shows the proportion of the cultivated area 
which was planted in each of the principal crops, this being the 
only measure of products which the census furnishes : — 

Percent of 
Cultivated Area 

Sugar cane . 

S\veet potatoes 
Tobacco 
Bananas 
Indian corn 
Malangas . 

Yucca . 

Coffee . 

Cocoanuts . 

Cocoa . 

Sugar, which is by far the most important crop, was produced in 
all parts of the island, but chiefly m Santa Clara and Matanzas 
rovinces. Tobacco also was widely distributed over the island, 
ut nearly three-fourths of the area devoted to it was in Pinar 
del Rio. 

Live stock on faims is summarized as follows : — 


Horses ....... 88,001 

Mules and asses . . . . . 20,316 

Cvattle ....... 7-53,300 

Hogs ........ 358,868 

Sheep and goats 28,546 

Powls 1,517,892 


The sugar mills of Cuba numbered 207, with a total capacity of 
8,764,192 arrobas of cane, and a daily output of 61,407 bags of 200 
pounds each of sugar. In connexion with these mills were 85 
stills, with a daily capacity of 161,751 gallons of rum. 

Rail and Road . — Means of transportation are scanty. Outside 
of the three smallest western provinces and the neighbourhood of 
large cities there is not a good road in Cuba, and many of the good 
roads are impassable in "wet weather. There are about 1100 miles 
of railway, most of which are in Havana, Matanzas, and the western 
part of Santa Clara provinces. These railways are for the most 
part poorly constructed and scantily equipped. 

Qommerce . — The following figures epitomize the commerce of the 
island in 1899 and 1900 : — 

Total exports . (1899) $46,301,929 ; (1900) $49,014,962. 

Total imports . (1899) 66,783,111 ; (1900) 66,658,589. 


11-3 

9*3 

8*6 

7-3 

3-4 

3-2 

1*6 

1*4 

1-4 


Leading Articles of JSxjiort. 


Sugar .... (1899) $19,876,749; (1900) 116,886,693 
Tobacco . . . (1899) 21,084,750 ; (1900) 26,087,968 

Fruit and nuts . . (1899) 355,579 ; (1900) 729,719 

Wood (unmanufactured) (1899) 166,313 ; (1600) 1,050,322 


Countries. 


Exports. Imports. 


United States 
United Kingdom 
Spain . 
Germany 
France . 


$33,356,889 $29,176,002 

5,427,749 10,463,325 

830,349 9,755,693 

5,545,827 2,982,779 

1,267,241 3,267,570 


During the year 1900, 12,350 vessels, with a net tonnage of 
4,928,814, entered the ports of Cuba, and 11,954 vessels, with a 
net tonnage of 4,367,246, cleared. 

(H. G*.) • 


II Recent Histoey. 

The insurrection in Cuba from 1868 to 1878 was only 
the prelude to the stronger movement which began in 
1895j and which was destined eventually to involve the 
United States in wax with Spain, with the result of bring- 
ing to an end Spanish sovereignty in the island. In 1878 


a policy of conciliation towards the insurgents was deter- 
mined upon by the Spanish Government, and General 
Martinez Campos was despatched to Cuba to 
carry this new policy into effect. Martinez stances 
Campos commanded general respect, and found leading up 
little diflflcnlty in opening negotiations with the the in- 
insurgents. Reforms in the administration and 
a free pardon for all who had taken part in the revolt 
were among the stipulations agreed upon, and the 
abolition of slavery was decreed, although this measure 
only took full effect in 1886. In the autumn of 1878 
General Campos met the leaders of the insurrection at 
Zanjon ; a treaty was signed embodying the various prom- 
ises and conditions. It was the non-fulfilment of the 
terms of this convention (commonly called “ El Facto de 
Zanjon ”) which paved the way for the insurrection 
organized by Jose Marti in 1895. For all practical 
purposes there was no reform in administrative methods 
after the Convention of Zanjon. The island continued, 
as formerly, to be a rich field reserved for Spanish official- 
dom. Corruption became more pronounced. Cubans, 
unless entirely pro-Spanish, were given no share in the 
Government, although their standard of intelligence was 
quite equal to, if not higher than, that of the majority of 
Spaniards in similar conditions of life. In these circum- 
stances the natives bitterly resented the attitude of the 
Spaniards, and the estrangement between the two peoples 
became more marked as time went on. In 1886 a number 
of young students were accused of writing some derogatory 
verses on the tombstone of a high Spanish official. The 
supposed ringleaders were arrested, and three of them 
were condemned to death and shot. It is difficult to find 
any excuse for this act, and it served to deepen into 
hatred and fear the hostility of a large section of the 
population to Spanish authority. Attempts at revolt 
were occasionally made, but without success, owing to 
prompt and drastic measures taken by the Government 
and to the lack of organization on the part of tlie Cubans. 
Meanwhile the economic condition of the island was 
undergoing great changes. The crisis in the sugar trade 
in 1883, and the fall in prices in consequence of over- 
production, seriously threatened the main industry. The 
situation was further complicated by the abolition of 
slavery, which involved severe pecuniary losses to the 
slave-owners. The energy shown by the people of Cuba 
at this crisis in their affairs is deserving of the highest 
praise. The old factories were abandoned and great 
central sugar-houses erected where the process of convert- 
ing the cane juice into sugar could be more cheaply 
effected. The newest machinery was imported and 
immense areas of new cane fields were planted. The 

estates were mortgaged to obtain the money for these 
changes, and so by hard work and intelligent application 
the principal source of wealth was saved from annihilation 
and brought round to a comparatively flourishing condi- 
tion. During this critical period the Spanish Government 
gave no helping hand. Heavy duties were levied upon 
Cuban products, although Spanish goods entering the 
island were allowed important reductions as compared 
with merchandise from other countries. Cuba was saddled 
with a gold debt of $162,849,625 for bonds issued in 
Spain to defray military expenses and other charges from 
which the island derived no benefit. The population of 
1,500,000 souls was called upon to find a revenue of 
X5, 240, 000 sterling to meet the service of the bonds issued 
in Spain and to cover the expense of the Spanish adminis- 
tration of the island. In reality they paid much more than 
this amount, on account of the extortions systematically 
practised by the officials. The Cubans bitterly^ resented 
the attitude of Spain, but their protests were un- 
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heeded. Between the years 1889 and 1893 the sugar in- revolt was that it was not a 2^'^'onioncia7iuento of any par- 
dustry increased rapidly. A treaty with the United States ticular leaders, but the spontaneous uprising of people 
allovino- considerable advantages to sugars of Cuban belonging to the lower classes, without distinction of colour, 
origin was a substantial aid to the situation, and in the At the outset the whites were in the minority, hence the 
season 1893-94 the output amounted to 1,023,719 tons. mistaken opinion was almost invariably held outside Cuba 

Prices during this period of expansion had been fairly that the trouble was one of negroes against white men. 

remunerative. In 1895, however, a change came for the At the beginning of 1895 Spain had in Cuba a garrison 
worse. The treaty with the United States -was denounced, of some 17,000 men, a force amply sufficient to have 
and Cuban sugars entered only on the same terms as crushed the revolutionary movement had it been ener- 
those from other foreign countries. The value of sugar getically handled. The officials, however, made hardly any 
all over the world fell steadily until it reached a price effort to disperse the rebels, whose ranks were rapidly in- 
which left little, if any, profit to the producer. The creasing, and before the end of March 1895 it was evident 

factory owners, who had not had time to recoup themselves that serious trouble was in store for Spain. The Madrid 

for the money which they had laid out in improvements. Government raised the garrison of Cuba to a strength of 

began to feel the strain severely, and numbers of the 30,000, and appointed General Martinez Campos as Captain- 

cane-growers abandoned their fields. As the economic General of the island. After his arrival in Cuba in April, 
crisis developed, real misery and hardship began to be General Campos found that his hands were tied by the 
felt in nearly every district. many restrictions imposed from home, and that he would 

The Government of Spain so far recognized the danger not be permitted to declare in force the Abarzuza reforms 

of the situation as to consider seriously the acceptance of until the insurrection was suppressed. The Spanish troops 

some measure of reform. Sehor Maura brought forward were in a demoralized condition, and the character of the 

in the Cortes a project for restricted home rule for Cuba, eastern portion of Cuba made military operations difficult, 

but after long discussion it was rejected. A scheme of On April 21, Antonio Maceo, who afterwards played so 
modified local government was then introduced by Sehor important a part in the revolt, landed at Duabi, and 
Abarzuza and accepted ; but this acceptance did not entail shortly afterwards was followed by Maximo Gomez, ac- 
its immediate application to Cuba and Porto Eico, as the companied by Marti. Maceo was a mulatto, and his pre- 
general public was induced to believe would be the case. sence in Cuba at once drew many additional recruits to 
Indeed, the measure was never applied to the Spanish the insurgent ranks from the coloured population. Maximo 
West Indian colonies, being delayed on one excuse or Gomez was a native of San Domingo, and had served 
another until the condition of Cuba had become such that in the Spanish army during the campaign in that island, 
the concessions proposed were inadequate. When concili- Both Gomez and Maceo had taken part in the insurrection 
atory measures were tried in the island, a different law of of 1868-78, and won for themselves a considerable amount 
constitution was promulgated. The opinion generally ex- of prestige. To Gomez was confided the post of Com- 
pressed in Cuba was that if Senor Abarzuza’s proposals mander-in-Chief of the rebel forces, while Maceo was 
had been immediately put in force, the insurrection would appointed next to him in rank. Marti prepared to return 
not have broken out in 1895, or in any case would not to Hew York to procure further supplies of arms and 
have received the widespread sympathy which was accorded ammunition, but on his way to the seacoast he was killed 
to it. Meanwhile a powerful factor was at work, the in a skirmish with Spanish troops. His death was a severe 

strength of which was too lightly estimated by the blow to the Cuban cause, but the progress of the rebellion 

Spaniards. This was in the person of Jos6 Marti, a clever continued unchecked. In every town in Cuba secret 
and intelligent man with the gift of oratory to aid him in committees were formed to aid the revolt, and by the 

his work. Love of Cuba, hatred of Spain, and a desire to month of August Gomez and Maceo had under their orders 

see the island freed from Si3anish domination led him to some 4000 men, and the area of the movement had ex- 
devote his whole life to pleading for the Cuban cause, and tended over the whole of the province of Santiago and the 
he ended by dying for the country he loved so well, shot greater part of Puerto Principe. Eealizing the gravity of 
down soon after the insurrection broke out. Marti began the situation, the Captain-General explained to the home 
his work of organization after the Zanjon Convention had Government that it would be necessary to occupy every 
been signed. Meetings were held from time to time at province of the island and vigorously attack the insur- 
Key West, Tampa, and all other places where Cuban gents in the field. In response to his demand for rein- 
colonies were established, and funds were collected for forcements, troops were poured into the island, but they 
the purchase of arms and ammunition. Ultimately Marti consisted mainly of young and raw recruits, and sickness 
decided to strike before the proposed Abarzuza reforms set in among them to an alarming extent. The wet season, 
could be promulgated and the hostility of the Cubans to- furthermore, rendered any active operations almost im- 
wards Spain be in any degree modified by the concessions possible. At the close of 1895 the Spanish army in Cuba, 
granted. including the volunteers and irregular cavalry under arms, 

Jos4 Marti had made plans for a simultaneous rising in numbered 100,000 men. The rebel forces had also steadily 
the provinces of Santiago and Matanzas. In the former increased, and amounted to 10,000, but they were very 
Outbreak 400 persons assembled in the neighbour- imperfectly supplied with arms and ammunition. 

oftbe hood of Yara, and on February 23, 1895, took up The condition of the Spanish army was far from satis- 
insurrec- arms under the leadership of J^sus Eabi. The factory. The men were obedient and cheerful, but were 
tioa. movement in Matanzas was attempted on the young, inexperienced, unacclimatized, poorly fed, and 
same day, but was mismanaged at the start and suppressed badly looked after. Ho attempt was made to instruct 
for the moment. The Government from the first under- officers or men in their duties, or to improve the musketry 
estimated the sympathy of the public with the outbreak, practice. The officers were generally ignorant of the topo- 
and declared that it was nothing more than an attempt by graphy of the island, and took no trouble to make proper 
a few bandits to commit robbery and outrage under the reconnaissances. Such maps as were compiled by order of 
guise of patriotism. How fallacious was this reasoning the Government were so inaccurate as to be of small 
soon became apparent from the eagerness shown by people practical value. In these circumstances it is no wonder 
of all classes in watching the progress of events in Santiago, that the insurgents were able to elude pursuit and con- 
Perhaps the most significant fact in connexion with the stantly to load the Spanish troops into carefully prepared 

S, III. - 39 
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ambushes. The organization of the insurrection developed 
rapidly. A provisional Government was formed, and the 
Marquez de Cisneros was named President of the Cuban 
Bepublic. The island was divided into districts, and a 
civilian appointed prefect of each one. Certain taxes were 
levied by these rebel authorities, non-payment being pun- 
ished by destruction of the plantation buildings or crops 
of standing cane and the seizure of cattle and other 
live stock. Meanwhile the Cuban Junta in New York 
continued to collect subscriptions and arrange for further 
supplies of arms. 

In January 1896 the insurgent leaders determined to 
carry the war into the districts in the immediate vicinity 
of Havana, and so paralyze the industrial life of the 
island. The Spaniards gave little heed to the rumours 
concerning the movement, and failed to perceive that the 
majority of the population sympathized with the rebels. 
As the insurgents advanced, they burned ah the cane-fields 
and destroyed valuable property, on the ground that as 
long as industry continued to fiourish in Cuba, the Spanish 
Government could find the money to maintain a large 
army to operate against the Cubans, hut that once the 
industrial hfe was stopped, Spain would be unable to bear 
the burden and would then withdraw her troops. Accord- 
ingly, a vast sheet of fiame from the burning cane-fields 
marked the advance of the insurgents. Near Cohseo, in 
the province of Matanzas, General Campos made his last 
eifort to stem the onward movement with 10,000 men, but 
the insurgents eluded him and invaded the rich Western 
Provinces. The town of Havana was thrown into a state 
of excitement, and Marshal Campos w^as relieved of his 
command. 

At the opening of 1896 there were still many Cubans in 
sympathy with, or actively engaged in, the insurrection who 
would have been satisfied with a liberal meas- 
^neral home rule, and this aspect of the case was 

se^out. impressed upon the Spanish Government, 

but to no purpose. Meanwhile in the United 
States the drift of feeling was distinctly in favour of the 
insurgents, and this had the effect of making Spain more 
determined than ever to crush the revolt by force of arms, 
and the task was entrusted to General Weyler, who had a 
great reputation for energy and relentless severity. Large 
reinforcements were sent to the island from Spain, and in 
a few months the army of occupation amounted to 185,000 
regular troops, 20,000 guerillas, and 30,000 volunteers. 
Antonio Maeeo, with some 4000 insurgents, had taken up 
his position in the mountains of Pinar del Kio, and con- 
tinually harried the Spanish garrisons. In order to prevent 
him from recrossing towards the eastern provinces and 
again joining hands with Gomez, a cordon of troops was 
stationed from north to south of the island between Mariel 
and Majana, trenches were thrown up, entanglements laid 
down, and blockhouses erected at short intervals. A 
corps of 20,000 men was stationed on this trocha or 
military cordon, and 10,000 troops were despatched to 
Pinar del Eio to march through the province and force a 
fight with the.followers of Maeeo whenever possible. These 
measures did not give the results expected. The rainy 
season brought sickness among the troops on the trochaj 
and many thousands died of fever, dysentery, and exposure. 
The columns sent out in Pinar del Eio were exhausted by 
long marches, and invariably found the monntain passes 
difiicult of approach and strongly guarded by the rebels. 
Polled in his attempt to bring about a general engagement, 
General Weyler issued an order for the “concentration” of 
the whole rural population in the fortified towns, with a 
view to prevent the insurgents from obtaining supplies 
from the country people with them. Some 600,000 people, 
chiefly women and children, were thus driven from their 
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homes and collected in the towns, where they had no means 
of gaining a living, and where no due provision had been 
made for their subsistence. With very few exceptions 
the men joined the insurrection, and the -women and 
children suffered great privations. 

In June 1896 a vessel called the Competitor was sur- 
prised and captm’ed on the north coast of Pinar del Pdo 
just after landing a cargo of ai'ms and ammuni- 
tion for Maeeo. The crew, with one exception, grievances 
wrere United States citizens. They w’ere tried by against 
a military tribunal and sentenced to be shot. 

Under the treaties existing betw^een Spain and the United 
States it w^as specially provided that unless American 
citizens were captured with arms in their hands against 
the Spanish authority, they could only be arraigned before 
the ordinary tribunals. The United States Government 
insisted that these men were not captured with arms in 
their hands within the meaning of the treaty, and that 
the summary trial accorded them was illegal. The Sj^anish 
authorities maintained that they had right on their side, 
but at the last moment gave ^vay and ordered a fresh trial 
by ordinary process. The men were in prison for a long 
period, hut w^ere finally released and sent out of the island. 
Here the affair nominally ended, but bad blood was created 
betw^een the two nations. One of the most difficult political 
questions with which General Weyler w^as confronted was 
the treatment of United States citizens in Cuba. Of 
persons born in the United States there were only a limited 
number in the island, but of Cubans who had become 
naturalized citizens of the United States there w^'ere some 
20,000, and it was this latter class who occasioned friction. 
It was a common practice for Cubans to reside a sufficient 
length of time in the United States to obtain naturaliz- 
ation papers, then to return to Cuba and, whenever in 
trouble, to call upon the United States authorities for 
assistance. Many of these naturalized citizens who were 
directly or indirectly implicated in the revolt only owed 
their immunity from imprisonment to the fact that their 
arrest would have entailed diplomatic complications with 
the United States. Occasionally a man was arrested who 
claimed to be an American citizen; he could talk no 
language but Spanish, was born in Cuba, and had not 
been near his adopted country for twenty years ; neverthe- 
less he was entitled to and received the active intervention 
of the United States Consul-General in Havana. Time 
I after time the Spanish authorities were forced to give 
' way to the protests sent from Washington, and each 
succeeding incident increased the bitterly hostile feeling 
of the Spaniards towards the United States. 

In July 1896, Jos4 Maeeo, who commanded the rebels 
in the eastern part of the island, was killed in a skirmish. 
This loss to the cause was more than compensated for by 
the landing of Calixto Garcia, a veteran of the former 
revolt, who became one of the most prominent of the 
rebel leaders. Garcia had studied military tactics and 
understood the weak points of the Spanish character. 
Many members of families of good social standing who 
had hesitated to serve under Gomez or Maeeo, joined 
Garcia in the field, and the movement in Santiago and 
Puerto Principe was further strengthened by the landing 
of arms and ammunition sent by the Cuban Junta in New 
York. In the month of August an attempt was made to 
dislodge Antonio Maeeo from the mountain heights near 
Cacarajicara, in the province of Pinar del Eio. The officer 
commanding the Spanish troops, General Echague, was 
severely wounded, and the Spanish loss was heavy. After 
hard fighting, the insurgents were forced to retire farther 
into the mountain fastnesses. In November the strength 
of the insurrection in Pinar del Eio and the centre of the 
island showed no sign of exhaustion, and General Weyler 
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himself took the field with 60,000 men. Shortly before 
he left on this expedition he repeated his proclamation 
that a free pardon would be extended to all insurgents who 
presented themselves to the Spanish authorities. The 
rebels did not, however, take advantage of this concession, 
except in the case of sickness, and in that event left the 
revolt with the advice and consent of their comrades. An 
order was issued from the military headquarters 
Weyler*s effect that troops when marching through 

seventy. country would destroy all buildings or crops 

capable of sheltering or assisting the insurgents in any 
way, and that all persons encountered who had failed to 
obey the order to concentrate in the fortified towns were 
to be treated as rebels. This roused the indignation of 
the people of the United States, for it showed clearly that 
the policy Weyler intended to pursue was one of absolute 
extermination of the recalcitrant sections of the population. 
The horrors of the march through the provinces of Havana 
and Pinar del Rio cannot be overestimated. The country 
people were mercilessly shot down, the animals that could 
not be made use of were hamstrung, and the smiling 
country was left a grim mass of smoking ruins. Constant 
skirmishes occurred with groups of insurgents, but no 
advantage of importance was gained. 

Suddenly it was discovered that Antonio Maceo was not 
in Pinar del Rio, but had slipped through the trocha and 
was in the province of Havana, in the rear of Weyler. 
Maceo had crossed the Bay of Mariel in a boat with the 
object of organizing a demonstration and threatening the 
city of Havana as an offset to the operations of Weyler in 
Pinar del Rio. This intention was never put into practice 
for the reason that on December 6 Maceo was killed in a 
skirmish. His death was a very severe blow to the in- 
surrection, and the Spaniards thought for a time that they 
would have small further difficulty with the rebels. But 
here, again, the authorities underestimated the strength 
and bitterness of feeling on the part of the Cubans. After 
a few weeks Rius Rivera, who had served throughout the 
former revolt, landed in Pinar del Rio to take command 
of the rebels, but in March 1897 he was wounded in a 
skirmish near San Cristobal, and subsequently captured 
and deported. About the same time, Layas, another prom- 
inent Cuban leader, was killed in the province of Havana, 
but these two additional difficulties did not cause the 
insurgents to waver. 

General Weyler returned to Havana after the death of 
Maceo, leaving General Arolas and General Bernal to 
continue operations against the rebels in Pinar del Rio. 
Other factors arose to complicate the situation. The 
authorities declared that the owners of sugar plantations 
were making regular payments to the rebel leaders in 
order to protect their property. No doubt it was a fact 
that such payments were made, but no other course was 
open to the planters unless they were prepared to abandon 
their properties. General Weyler issued a decree pro- 
hibiting the manufacture of sugar until such time as the 
different districts might be declared pacified, and stating 
that work would only be permitted as this pacification 
progressed. This order affected Spaniards as well as 
Cubans, and brought upon Weyler a storm of abuse, so 
much so that he was obliged to rescitid the decree. Large 
numbers of persons suspected of sympathizing with the 
rebels were arrested and shipped without trial to the 
Spanish penal settlements of Fernando Po and Ceuta, in 
Africa, and executions after summary trial took place 
almost daily. 

The Spanish Oommander-in-Chief decided to build a 
second trocha across the island for the purpose of isolating 
the central provinces from the eastern section of Puerto 
Principe and Santiago, drawing the line from Moron on 
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the north coast to Jucaro on the southern seaboard. Pre- 
paratory to initiating this work, General Weyler determined 
to march through the centre of the island in order to drive 
the insurgents towards the east, and with this object left 
Havana early in February 1897 at the head of a large 
body of troops. The route taken was through Havana 
and Matanzas to Santa Clara and Cienfuegos. The system 
followed was similar to the former one through Pinar del 
Rio. The insurgents made no attempt to oppose the 
troops, and their inactivity apparently deceived General 
Weyler, for on his return to Havana he declared officially 
that the western and central sections of the island might 
be considered pacified. This statement was no sooner 
made public than the rebels again began to make their 
presence known by attacks on Spanish posts and the 
destruction of a number of plantations where the owners 
had failed to comply with their demands. 

The arrest of an American citizen named Rius served to 
increase the tension between the United States and Spain. 
Rius was a Cuban who had obtained naturalization after 
residing for some years in Philadelphia. The United 
States Consul-General demanded that he should be im- 
mediately tried and released if no offence could be proved 
against him. While the question was ]pending, Rius was 
reported to have died suddenly. The United States 
Consul-Genei'al insisted upon a medical examination of 
the body, and it was found that Rius had died from the 
effects of a blow on the back of his head. On the wood- 
work of a chair in his cell was discovered a statement, 
scratched with a nail, to the effect that the prison authori- 
ties intended to murder him. General Lee, the United 
States Consul-General' in Havana, reported the facts of the 
case to Washington, and President Cleveland caused in- 
structions to be sent to him to demand a full investigation, 
promising all necessary support. Ultimately the Spanish 
authorities appointed a commission of inquiry, but no 
clear proof was adduced that Rius had been deliber- 
ately murdered. The incident then dropped, but it 
brought one step nearer the intervention of the United 
States. 

Meanwhile the country - people of Pinar del Rio, 
Matanzas, and Havana, concentrated in the fortified towns, 
were dying of starvation. In the village of Consolacion 
del Sur the deaths exceeded 10,000, and in the city of 
Matanzas the total was still larger. AvS the true situation 
became understood in the United States, the opinion that 
intervention should take place, or in any case the recog- 
nition of Cuban independenco, every day found expression 
in emphatic terms in Congress. Tlie number of lives 
sacrificed in the campaign had reached nearly 50,000 
without bringing the end of the trouble in sight, while 
the cost of the operations in Cuba was calculated at 
^2,000,000 sterling monthly. In view of the 
general situation, the United Slates Government 
approached the Madrid authorities with sug- 
gestions for a very liberal measure of local solf-govornmont 
for Cuba. This pressure from Washington, combined with 
a change of Ministry in Spain, brought alioiit the recall of 
General Weyler in October 1897, and the appointment of 
General Blanco as his successor. The Sagas ta Adminis- 
tration determined on a radical change of i)olicy in Cuba 
and Porto Rico. The Abarzuza reforms were abandoned, 
and a form of Constitution was drawn up for both islands 
based on that of Canada, but Avith certain restrictions as 
regards financial legislation. General Bkuico was in- 
structed to use every endeavour to conciliate the Cubans, 
but the ncAv policy came too late. The Cubans Avere 
convinced that it was only a (piestion of maintaining the 
insurrection for another year to force Spain to evacuate 
the island, unless American intervention brought about 
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this result at an earlier date, and the principal rebel 
leaders declined to accept the terms offered. 

General Blanco arrived in Cuba in November 1897, 
and immediately annulled the concentration order; but 
the permission for the people to return to their 
General homes was of little avail to them oving to their 
weak condition and the ruin of their homes. 
To the insurgents in the field the abrogation 
of the concentration decree was, however, an immense 
boon. They were now able through their friends in the 
cities to obtain the medicines, clothing, and other neces- 
saries of which they stood sorely in want. General 
Blanco’s next act was to proclaim an amnesty for all 
rebels who presented themselves to the authorities. A 
few surrendered, hut no leaders of importance. No 
further executions of cajjitured rebels took place, and 
arrests for political purposes were rarely effected. The 
Press, also, was allowed a far greater degree of liberty, 
although all news concerning the revolt continued to be 
strictly censured. On January 1, 1898, the new Consti- 
tution was proclaimed in force and a Colonial Government 
appointed, of which Sehor Galvin was the nominal leader. 
The new Administration had, however, very Little power, 
the question in Cuba being a military one as long as the 
insurrection continued. Finding that the insurgents did 
not intend to lay down their arms, General Blanco ordered 
military operations to be energetically carried out; but, 
as in former years, no decided advantage over the rebels 
was gained. 

A riot, in which many military officers and Spanish 
volunteers were concerned, occurred in Havana in January, 
and with a view to the protection of citizens of the United 
States in the event of any further outbreak the American 
warship 2faine^ commanded by Captain Sigsbee, 
** ordered to Havana. Under the direction of 
the port authorities she was moored in the section 
of the harbour specially reserved for men-of-war. ''No dis- 
courtesy was shown to the officers and crew of the vessel, 
and several receptions were held on board by the captain and 
officers in order to return in some measure the hospitality 
extended to them by the residents of Havana. On 
February 15 a large number of guests visited the cruiser. 
At 9.30 on the evening of that day the inhabitants of 
Havana were startled by a terrific explosion, and the 
Maine was seen to be in fiames and in a sinking condition. 
Subsequent explosions of ammunition occurred, and the 
wreck settled down. The boats of the Spanish cruiser the 
Alfonso XIL were promptly lowered, and helped to save 
the survivors. The complement of the Maine in officers 
and crew was 347 all told. Two officers were absent on 
leave ashore when the explosion occurred. Of those on 
board, two officers and 257 men lost their lives. The great 
loss of life among the crew was due to the fact that the men 
had turned in, and the explosion took place under their 
quarters in the forward part of the vessel. Everything that 
was possible was done by the Spanish authorities to aid the 
wounded survivors, seven of whom afterwards died. A 
public funeral was accorded to the victims, and was attended 
by the principal Spanish officials. In spite of this show of 
sympathy, it was recognized in Havana that the critical 
moment had arrived, and that unless the explosion could 
be satisfactorily accounted for, war between Spain and the 
United States was inevitable. 

Shortly before the disaster two events had occurred 
rendering the relations between the two countries extremely 
strained. The first was a letter written by Senor Dupuy 
de Lome, the Spanish Minister in Washington, to his 
friend Senor Canalejas, then on a visit to Cuba. It was 
not intended for publication, but was stolen in Havana 
and disposed of to a New York newspaper. In this letter 
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the Minister expressed emphatic doubts as to the good 
faith of the United States Government in dealing with 
the Cuban question, and made some insulting remarks in 
reference to President McKinley. The result of the 
publication of this letter was that Senor Dupuy de Lome 
was forced to resign his post. The second event was a 
request from Madrid for the recall of General Fitzhugh 
Lee from his position as Consul-General of the United 
States in Havana, on the ground of his being a persona 
non grata to the Spanish authorities. 

The ad'rice of Captain Sigshee to his Government and 
the people of the United States was contained in a tele- 
gram sent to Washington a little before mid- 
night on the evening of the disaster, — “ Suspend „ 

judgment pending result of official investigation.” inquiry 
A court of inquiry was named, composed of Cap- ^nd its 
tain (afterwards Admiral) W. T. Sampson, Captain 
F. C. Chadwick, Lieutenant-Commander W. P. 

Potter, and Lieutenant-Commander A. Marix. The court 
assembled on board the United States steamer Mangrove 
in Havana harbour a few days after the disaster occurred, 
and sat continnonsly until March 21. The hull of the 
Maine was examined by divers, and a searching investi- 
gation of all facts bearing on the case was made. It was 
not until early in April that the report of the court was 
handed to Congress. The finding was : — 

“That the loss of the Maine was not in any respect due to fault 
or negligence on the part of any of the officers or niemhers of her 
crew; that the ship was destroyed by the explosion of a sub- 
marine mine, which caused the partial explosion of two or more of 
her forward magazines ; and that no evidence has been obtainable 
fixing the responsibility for the destruction of the Maine upon any 
person or persons.” 

The position of the vessel after the explosion was 
e'vidence of the correctness of this finding, the keel being 
bent upwards from the centre and remaining above the 
level of the main deck. The Spanish authorities held an 
inquiry, and after a few days drew up a report to the 
effect that the explosion was due to internal causes. They 
also stated officially that no submarine mines existed in 
the harbour of Havana, and that the Government possessed 
no materials for their construction. This statement was 
afterwards conclusively proved to be incorrect. 

On April 8, 1898, General Lee received orders to leave 
Cuba and hand over the charge of United States interests 
to the British Consul-General. The following day General 
Lee, with the remainder of the United States citizens still 
in Havana, embarked on board a United States gunboat 
and proceeded to Florida, and on Monday, April 
11, President M‘Kmley sent to Congress his 
Message on the situation. On April 13 
Foreign Affairs Committees of both Houses 
reported joint resolutions, and on April 18 a conference 
between the two Committees resulted in the adoption of 
the follo'wing joint resolution by 42 votes to 35 in the 
Senate, and by 311 votes to 6 in the House of Bepresent- 
atives ; — 

“Whereas the abhorrent conditions which have existed for more 
than three years in the island of Cuba, so near our own borders, 
have shocked the moral sense of the people of the United States, 
have been a disgrace to Christian civilization, culminating as they 
have in the destruction of a United States battleship with 266 of 
its officers and crew, while on a friendly visit in the harbour of 
Havana, and cannot longer be endured, as has been set forth by 
the President of the United States in his Message to Congress of 
April 11, 1898, upon which the action of Congress was invited ; 
therefore, 

‘[Eesolved by the Senate and House of Representatives of the 
United States of America in Congress assembled — 

First. That the people of the island of Cuba are, and of right 
ought to be, free and independent. 

‘^Second. That it is the duty of the United States to demand, and 
the Government of the United States does hereby demand, that 
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the Government of Spam at once relinquish its authority and 
government in the island of Cuba and withdraw its land and naval 
forces from Cuba and Cuban waters. 

Third. That the President be, and hereby is, directed and em- 
powered to use the entire land and naval forces of the United 
States and to call into the actual service of the United States the 
militia of the several States, to such an extent as may be necessary 
to carry these resolutions into effect. 

‘ ‘ Fourth. That the United States hereby disclaims any disposition 
to exercise sovereignty, jurisdiction, or control over the said island, 
except for the pacification thereof, and asserts its determination 
when that is completed to leave the government and control of the 
island to its people. ” 

This resolation -was signed by President McKinley on 
April 20, and a copy served upon the Spanish Minister, 
Sehor Polo y Bernabe, who immediately asked for his pass- 
ports and left Washington. On April 24 the Spanish 
Government formally recognized the existence of war 
between Spain and the United States, and on April 25 
the United States Congress passed the following Bill with- 
out a division : — 

“Be it enacted by the Senate and House of Representatives of 
the United States in Congress assembled. First — That war be, and 
the same is hereby declared to exist, and that war has existed 
since the 21st day of April A. n. 1898, including the said day, between 
the United States of America and the kingdom of Spain. Second 
— That the President of the United States be, and he hereby is, 
directed and empowered to use the entire land and naval forces of 
the United States, and to call into the actual service of the United 
States the militia of the several States, to such extent as may be 
necessary to carry this act into effect.” 

On April 21 the President of the United States pro- 
claimed the blockade of the Cuban coast from Cienfiiegos 
on the south of the island, thence westwards to Cape San 
Antonio and thence to the east, passing Havana, to 
Cardenas on the northern seaboard. Prom the date of the 
destruction of the Maine^ the bulk of the United States 
navy had been quietly concentrating at Key West, off the 
coast of Florida, and within eight hours of the pro- 
clamation of the blockade the fleet was patrolling Cuban 
waters. The dominion of Spain in Cuba virtually ceased 
from this time. 

Meanwhile General Blanco decided to make a bold bid 
for peace with the insurgents, and for their co-operation 
with the Spanish troops in defending the island against 
American aggression. On April 10, 1898, he ordered a 
cessation of hostilities against the rebels, and sent a depu- 
tation to their leaders to ascertain what terms they de- 
manded as the 2 )rice of laying down their arms. The 
insurgents accepted the armistice offered i)ending any de- 
cided action on the part of the United States, but made 
no compact with the S 2 )anish authorities not to resume 
hostilities on the declaration of war, and meanwhile re- 
mained in their camps awaiting the development of events. 
General Blanco withdrew the majority of the garrisons in 
the interior of the island in order to strengthen the coast 
defence against any attack by the Americans, and the 
country districts were loft at the mercy of the insurgents. 
When the declaration of war was made 2 >ublic on Ai^ril 23, 
the insurgents immediately resumed their aggressive tactics 
and harassed the Spanish troops when O 2 )j)ortunity offered. 
Considerable supplies of arms, ammunition, and j^ro visions 
were despatched by the United States Government to 
enable the insurgents to carry on operations until the time 
arrived for the landing of American troops. With a few 
exceptions, there was at this time no industrial life in the 
island ; it had been reduced to a desert, and on all sides 
were signs of suffering and distress. 

The United States army for the invasion of Cuba was 
concentrated at Tampa, in Florida, in May 1898. It had 
been intended to land a force of 5000 men, under the 
command of Major-General Shafter, near Tunas, on the 
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south coast, and, in conjunction vn.th the insurgents, 
gradually push the Spaniards to the westward, but the 
arrival of a Spanish squadron under Admiral After the 
Cervera at Santiago de Cuba, and the blockade deciara- 
of that port by Admiral Sampson, made impera- of 
tive the landing of an army to attack the city, 
and so render the harbour untenable for the Sp)anish 
ships. On June 14 the Fifth Army Corps, consisting of 
815 officers and 16,072 men, sailed from Tampa. Shortly 
before this the transport Florida had landed a contingent 
of 500 Cubans on the north coast of the island. On June 
20 the fleet of transports conveying the American troops 
arrived off Daiquiri, some 1 5 miles to the east of the city 
of Santiago, and by the evening of the 24th the entire 
force had been landed. On the following day, under an 
arrangement effected by Major-General Shafter, some 5000 
Cubans, commanded by Calixto Garcia, were also brought 
to the scene of ojDerations. Ho attempt was made by the 
Spaniards to resist the landing, although the country lent 
itself admirably to defensive purposes. The garrisons at 
Daiquiri and Siboney retired in the direction of Santiago, 
where General Linares was in command of some 7000 
men. At Guantanamo, a few miles to the eastward of 
Daiquiri, a force of some 1400 American marines had 
been landed a couple of weeks earlier, and held possession 
of the villages at the entrances to the harbour. 

Until June 30, Major-General Shafter was engaged in 
moving his troo 2 )s towards Santiago, and 2->i'<32-)aring for a 
general attack on the outer lines of defence at San Juan 
and El Caney. The Cubans were usefully employed as 
scouts and skirmishers. On July 1 the division com- 
manded by General Lawton attacked El Caney. The 
Spaniards made an obstinate resistance, but their 2JOsitions 
were ca23tured. General Yara del Bey, commanding the 
Spanish forces, and most of his officers were killed. At 
the same time the divisions under Generals Wheeler and 
Kent drove the S23aniards from the hill of San Juan, which 
formed of the outer line of defence of Santiago. 
During the night the Sq)aniBh General Escario reached 
Santiago with reinforcements of 3600 men, having made 
forced marches from Manzanilla. The fighting was con- 
tinued on the following day, the American lines ])cing 
drawn closer towards Santiago. On the morning of July 
3 (an unsuccessful, but ])lucky, attenqjt having l)con 
previously made by Lieutenant Hobson to l)lot*k the 
channel by sinking the Merrwmc across it) the Spanish 
squadron under Admiral Cervera left the harbour an<l 
attempted to force the blockade. In half an hour tlxis 
im 2 }ortant section of Spain^s navy was distroyi'd, with 
a loss of COO killed and 2000 (nqffuved, and the fate 
of Santiago was sealed. At noon General Shafter de- 
manded the unconditional surrender of the city. General 
Linares had been wounded on July 2, and had tem])orarily 
handed over the command to General Toral, who conducted 
the negotiations with General Shafter. Afiex’ a delay of 
fourteen days and a 2 >!trtial homhardment of the (dty oji 
July 12, the S 2 )auiards sigrced to tlie ha'ius 2 Ji’o])osed, 
namely, the surrendtu of the city and provinces of Santiago 
de Guha and the entire garrison of the laoviiuu^, this con- 
sisting of nearly 23,000 officers and men. Thti losses (»f 
the United States troops in the fighting on Jidy 1, 2, and 3^ 
wore officially returned as 22 officers and 208 men killed, 
and 81 officers and 1203 m<m woumhul, wlule 79 mcm 
were rc2>orted missing. The Spanish loss was siati‘d to he, 
a 2 )j>roximately, 1500 offhiers and nimi killed and wounded. 

General ShafUa* took formal ])os.S(‘Ssion of Santiago on 
July 17. By some oversight, no official invitation to lu^ 
2 )resent at the ceremony of surrender was exUmdetl to 
Calixto Garcia as xxqu'ese illative of the (Juhans. lliis fact, 
and the order of General Shafter 2 »i'ohihitiug the Cubans 
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from entering tlie city, were taken as an insult by Garcia, 
and he -nitlidrew ^nth all Ms forces to the interior of ^ the 
island in the direction of Holguin, vhere he remained 
until hostilities were suspended. 

The sufferings of the non-combatants in Santiago were 
very great. The foreign Consuls, of whom the British 
Consul, Mr Ramsden, was the doyen ^ visited the American 
lines on July 3 and presented a joint petition to General 
Shafter to the effect that the women, children, and other 
non-combatants should be allowed to leave the town 
before fui’ther offensive operations were undertaken. THs 
request w^as granted, and El Caney w^as designated as the 
most convenient place to which these people might proceed. 
Some 22,000 persons took advantage of the permission. 
The Spanish anthorities placed no obstructions in the way, 
but only allowed the fugitives to take with them such 
food and worldly goods as they could carry individually, 
and vrould permit no wheeled veMcles to leave the city. 
In the course of a couple of days the food supplies at 
El Caney were exhausted, and it became necessary for 
General Shafter to issue rations. These were necessarily 
limited, and many famihes were reduced to dire straits. 
]\Ir Ramsden died shortly afterwards from the effects of 
the privations he suffered at tMs period. 

Some further skirmishing took place towards the end 
of July, and the Spanish gunboats in the harbour of 
Manzanilla were captured or destroyed by United States 
men-of-'war. The fall of Santiago, however, practically 
ended the war. On July 26 the French Ambassador in 
Washington approached the United States Government 
with peace pi‘oposals. A protocol was signed on August 
12, and all hostilities were suspended. Under the terms 
of this agreement Spain was obliged to evacuate Cuba 
within a reasonable time, as is seen by the following copy 
of the official document signed by Mr W. R. Day, the 
Secretary of State, and M. Jules Gambon, the French 
Ambassador, acting on behalf of the Spanish Govern- 
ment : — 

Protocol of agreement between the United States and Spain, 
embodying the terms of a basis for the establishment of peace 
between tbe two countries. 

“William K. Day, Secretary of State of tbe United States, and 
his Excellency Jules Gambon, Ambassador Extraordinary and 
Plenipotentiary of the Eepublic of France at Washington, respect- 
ively possessing for this purpose full authority from the Govern- 
ment of the United States and the Government of Spain, have 
concluded and signed the following articles embodying the terms 
on wliieh the two Governments have agreed in respect to the 
matters hereinafter set forth, having in view the establishment of 
peace between the two countries, that is to say; — 

“ Article I. Spain will relinquish all claim of sovereignty over, 
and title to, Cuba. 

“Article II. Spain will cede to the United States the island of 
Porto Rico and other islands now under Spanish sovereignty in 
the West Indies, and also an island in the Ladrones, to be selected 
by the United States. 

“ Article III. The United States will occupy and hold the city, 
bay, and harbour of Manila pending the conclusion of the treaty 
of peace, which shall determine the control, disposition, and 
government of the Philippines. 

“Article lY. Spain shall immediately evacuate Cuba, Porto 
Rico, and other islands under Spanish sovereignty in the West 
Indies ; and to this end each Government will, within ten days 
after the signing of this protocol, appoint Commissioners, and the 
Commissioners appointed shall, within thirty days after the 
signing of this protocol, meet at Havana for the purpose of 
arranging and carrying out the details of the aforesaid evacuation 
of Cuba and the adjacent Spanish islands ; and each Government 
will, within ten days of the signing of this protocol, appoint other 
Commissioners, who shall, within thirty days after the signing of 
this protocol, meet at San Juan, in Porto Rico, for the purpose of 
arranging and carrying out the details of the aforesaid evacuation 
of Porto Rico and other islands now under Spanish sovereignty in 
the West Indies. 

“Article Y. The United States and Spain will each appoint not 
more than five Commissioners to treat of peace, and the Commis- 
sioners so appointed shall meet in Paris not later than October 1, 
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1S9S, and proceed to the negotiation and conclnsion of a treaty 
of peace, which treaty shall be subject to ratification according to 
the respective constitutional forms of the two couiitiies. 

“'Article VI. Upon the conclusion and sigumg of this protocol, 
hostilities between the twm countries shall be suspended, and 
notice to that effect shall be given as soon as possible by eacdi 
Government . to the commanders of its naval and niilitai y 
forces. 

“Done at Yhshington, in duplicate in English and in French, 
by the undersigned, who have hereunto set their hands and seals, 
the 12th day of August 1898. 

(Seal) William R. Day. 

(Seal) JuLEvS Camloy.” 

The treaty of peace agreed upon in Paris was finall}^ 
signed on December 10, 1898, and Spanish dominion 
ceased after having been in force since 1192, a period oi 
406 years. 

It is worthy of note that throughout the insurrection 
the Church took no part in the piolitical troubles ; this 
was in marked contrast to the attitude of the Clerical 
authorities in the PMlippines and in Spain. 

(c. E. A.). 

By the terms of the Spanish surrender of Santiago 
province, July 1898, that province temporarily became 
American territory. The remainder of Cuba was 
still in a state of insurrection, and under Spanish cessation 
control. The Porto Pdco campaign after the of Spanish -■ 
fall of Santiago lasted until the signing of the American 
protocol on 12th August 1898. The status of 
the Cuban insurgents, who were still in arms against 
Spain, west of Santiago province, remained indefinite. 
Inasmuch as by the terms of the protocol Spain re- 
linquished all claims to sovereignty and title to Cuba, and 
promised to evacuate the island as soon as a Commission 
to be appointed should arrange details of the evacuation, 
the insurgents themselves, exhausted by the conflict, 
naturally ceased hostilities, awaiting future action. Within 
a month of the surrender of Santiago all the Spanish and 
American forces, with the exception of a small guard of 
the latter, had returned to their homes. Brigadier-General 
Leonard Wood was appointed Military Governor of the 
stricken province. He at once began an enlightened 
policy of sanitation and public improvements, and gave 
the Cuban element every official and political recognition. 
The undertaking of the United States to retain control 
only until a form of government could be evolved from 
the chaotic and stricken condition existing upon the island 
at the end of hostilities was conscientiously maintained. 
Ho discrimination was allowed in favour of goods shipped 
to Cuba from the United States, and the products of all 
nations were admitted to Cuba ou same terms as America. 
The acts of the temporary American occupation were : (1 
the relief of immediate suffering ; (2) the successful con- 
ducting of an orderly evacuation of the island by Spain 
without the attending evil of anarchy; (3) the disband- 
ment of the Cuban army ; (4) the restoration and better- 
ment of the social, hygienic, and economic condition ; and 
(5) the preparation of the island for independent govern- 
ment. 

The condition of the island upon the cessation of 
hostilities was bad beyond description. The people were 
impoverished by revolution and starvation, transportation 
and communication were palsied, agriculture prostrated, 
brigandage rampant, and commerce dead. . Human misery 
had apparently attained the maximum of possibility. The 
debris of war and attending disease existed everywhere. 
Official and private charity immediately hastened to the 
relief of the starving inhabitants, and was practised upon 
a scale of munificence never before exhibited in the world. 
Money, food, medicine, raiment, shelter, and employment 
were quickly bestowed, all dependants were properly cared 
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for by tlie public treasury, and the hordes of maimed 
beo-gars which hitherto had infested the streets of Cuban 
cities were properly dealt with. The relinquishment 
of Spanish sovereignty was accomplished in an orderly 
manner and without disturbance on January 1, 1899. By 
previous arrangement the flag of Spain was lowered and 
that of the United States temporarily hoisted. The 
Spanish officials withdrew from the island and the 
American authorities took up the reins of government. A 
trao’ic incident of the evacuation of Cuba, the last colony 
of Spain in America, was the solemn removal of the 
supposed remains of Christopher Columbus, the discoverer 
of America and founder of the first Spanish-American 
colony, from their tomb in the Cathedral at Havana, and 
transportation to Spain. 

Another serious problem which confronted the American 
authorities upon the acquirement of Cuba was the dis- 
bandment of the Cuban army. It was unfortunate that 
the tidings of peace in Cuba should have been followed 
by distrust between the Cubans and Americans, and a 
mutual misunderstanding followed which for some time 
proved awkward. This was brought about (see p. 309) 
by the refusal of the American commander at the battle 
of Santiago to permit the representatives of the Cuban 
army under General Calixto Garcia to participate in the 
investment of that city. The Cubans were hurt and 
insulted, feeling that there had merely been a change 
of masters. General Garcia, wounded by the incident, 
retired with his troops into the interior of Santiago pro- 
vince. In October 1898 the Provisional Cuban (Insurgent) 
Government, which had existed since 1895, called a meeting 
of delegates from all sections of the insurgent forces to 
decide upon a line of policy for the immediate future. 
This Congress sat at Santa Cruz del Sur for some three 
weeks. It was finally resolved to dissolve the Provisional 
Gove-rmnent and nominate a Commission to represent the 
armed forces which had fought against the Spaniards, 
leaving the question of the constitution of a Government 
to be determined at a later period, when the intentions of 
the United States Administration in the matter of Cuba 
were more clearly dolinocl. This Conmiission, the President 
of which was Calixto Garcia, went to Washington in 
December 1898 and laid ])cforo the United States 
authorities a carefully prepared statement of the situation 
of Cuba and the Cubans. Tlio Commission arranged that 
the Insurgent army be disbanded, with certificates of 
service to be presented to the future permanent Government 
of Cuba for pay. General Garcia, at the head of the 
Commission, declared that the Cubans accepted gratefully 
the aid of the United States, and trastod imifficitly in its 
promise that a free and independent Government should 
sooner or later bo established in Cuba. This general, who 
for forty years had laboured and fought for the freedom 
of Cuba, died in Washington, December 1898, while upon 
this mission of peace. The American Government sent liis 
remains to Cuba upon a man-of-war, and accorded them 
full military honours. After the death of Garcia, the 
details of disbanding the Cuban array became temporarily 
serious, and resulted in many conftn-ences between the 
military authorities and the insurgent leaders in Cu])a. 
Finally through the aid of General Maximo Gomez, all 
the various elements came to agreemetit, rosters were made 
of the insurgent armies, and each soldier was given a sum 
of money sufficient for his temporary needs, and the arms 
turned over to the American authorithvs. in all i|p3, 000,000 
was distributed to 48,000 men and 0000 eonimissioueil 
officers. 

By the Treaty of Peace signed December 17, 1898, 
Cuba’s status became that of a foreign I’ower in the mili- 
tary occupation of the United States, ])en<ling the estal)- 
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lishment of an orderly Government. By the same treaty 
Spanish subjects were given twelve months in which to 
determine whether they were to retain or relinquish their 
allegiance to Spain. Until the end of that period it was 
impossible to know who might rightly participate in the 
work of reconstruction, and therefore the withdrawal of 
the United States and the establishment of a Cuban 
Government necessarily became a gradual process requiring 
much toil and firmness. The War Department issued a 
formal order in December 1898 making Cuba a military 
division, with Havana for headquarters. For the purposes 
of military administration the island was at first divided 
into military departments, each under a commanding officer 
carefully chosen from men with broad experiences in civil 
as well as military administration. The United States 
assumed entire control of Cuba January 1, 1899. Presi- 
dent McKinley issued immediate proclamation defining 
government and organization and establishing custom 
rates. The supreme authority upon the island was vested 
in a Commanding-General, whose functions were very 
similar to those of the Captain-General under the Spanish 
regime. The first American Military Governor to be ap- 
pointed upon the retirement of Spanish sovereignty was 
Major-General John B. Brooke, who entered upon his 
duties January 1, 1899. The Military Governor preserved 
and restored the Spanish forms of administration so far 
as they were compatible with good government. Ho 
established an advisory and administrative Cabinet com- 
posed of Secretaries, in whom were vested the administra- 
tion of civil government. The departments and Ministers 
wore known as those of state and government, finance, 
justice and public instruction, agriculture, commorco, in- 
dustries, and public works. The military commanders 
there were instructed to restore local government as soon 
as possible. In carrying out this order the communal or 
municipal organization of the Spanish system was retained 
in spirit as well as form, and the people wore permitted as 
far as possible to manage their local afiaivs. There are 
about two hundred municipalities in Cuba, and ilio alcaldes 
temporarily appointed were selected with great care. 

The chief problems confronting the newly installed 
American authority were those of relief, ])olicG, sanita- 
tion, and reform of the judiciary. The last was esjjecially 
needed. The civil and criminal code which wuiS in exist- 
ence prior to the reliiKpiishmont of Siianish sovereignty 
was retained in force, witli such modifications and chuiUges 
as might from time to time be found neeesstu'y in the 
interest of good government. 

By decroG of January 1, 1900, the department of Jus- 
tice and Public Instrixetlou was divided. Tlui judiffiary 
systems of the 8i)aiush ifigime early received tiui atie.iition 
of the American Military ({(jveruor, and was so nif)dilie<l as 
to result in more speedy attainment for the ends of justice, 
although retaining the forms of procaulnre and organizaiioii 
which previously existed. Upon the wit^lidrawal of S{)ain, 
General Brooke organi/c'd a tSuprenui Court to hear cases 
and appeals, wlihh undts' Spanish rule sent to Spain 
for decision. Jfiiis ('.f)urt, with it.s seat at Havana, was 
composed of a ])resident, of a chief justuu^, six associate 
justices, one fiscal or ]>rose(Miiing attorney, two assistant 
fiscals, one seertitary, two deputy chsrks, and other sub- 
ordinate officials. Another e,onrt established was the 
Municipal or (JornM'tional (toiirt of Havana, the [lowts's of 
which laid hithe'rto ht'en (^xtu’ffisetl by llu^ mayors, and 
this systmn of police (uniris was afterwards applied to 
the wholii island. A great oljstath^ to tli(‘ adnniiist.raJion 
of justice was the ahstsice, of remedial writs in the. Spiuiish 
law <)f proccHlurt!. It was pnqiosttd, howiwer, to institntt*. 
the Habeas Gorpns and othm* pnKnsIiire.s for the prot(U!tit)n 
of ptirsonal liberty as srxm as expedient. 
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President on August IT, 1899, ordered the 

taking of a census of the xieojie of Cuba by disinterested 
citizens of Cuba as enumerators and supervisors, 
gflsas proclamation of the President ordering the 

census was declared to be a preliminary step in 
the establishment of an effective system of self-government. 
The census wns limited to inquiiies concerning population, 
agricultui'e, and education as the three subjects of most 
importance. ITo previous census of Cuba as one had been 
taken since 1878. This work was accomplished with great 
thoroughness under the direction of Brigadier-General 
Sanger. The results of this census were beneficial in 
removing popular prejudices against the Cubans in the 
United States, demonstrating that a majority of the 
Cubans were of the white race and w’ere generally more 
literate than the people of Spain and Porto Ptico. The 
census also show^ed that the mortality due to the insurrec- 
tion and the re concentration had been less than had been 
ascribed, (For the details of the census results, see p. 
303 above.) 

On January 1, 1900, Brigadier-General Leonard A. 
Wood succeeded General Brooke as Military Governor of 
General island. General Wood had shown great 

Wood’s success as governor of the province of Santiago, 
appoint- and his appointment was considered eminently 
appropriate and satisfactory both to the Cubans 
and the Americans. One of the early acts of his adminis- 
tration was to show his trust in the Cuban people by 
giving them most of the executive offices. To him fell 
the difficult task of conducting the elections, and serving 
as an intermediary between the administration at Wash- 
ington and the Cuban people. On July 25, 1900, the 
President directed that a call be issued for an election in 
Cuba for members of a constitutional Convention to frame 
a Constitution as a basis for a stable and independent 
Government in the island. In pursuance thereof Military- 
Governor Wood issued a proclamation again citing the 
fact that the United States disclaimed any disposition or 
intention to exercise sovereignty, jurisdiction, or control 
over the island except for the pacification thereof, and 
asserting its determination, when that was accomplished, to 
leave the government and control of the island to its 
]3eople. Therefore he ordered a general election to be 
held on the third Saturday of September in the year 1900, 
to elect delegates to a Convention to meet in the city of 
Havana on the 1st Monday of November of the same 
year to frame and adopt a Constitution for the people of 
Cuba, and as a part thereof to provide for and agree with 
the Government of the United States upon the relations 
to exist between that Government and the Government of 
Cuba, and to provide for the election by the people of 
officers under such Constitution, and the transfer of govern- 
ment to the officers so elected. The election was held on 
the 15th of September, and the Convention assembled on 
the 5th of November 1900. Military-Governor Wood in 
opening the Convention said : “It will be your duty, first 
of aU, to frame and adopt a Constitution for Cuba, and 
when that has been done, to formulate what in your 
opinion ought to be the relations between Cuba and the 
United States. The Constitution must be adequate to 
secure stable, orderly, and free government. When you 
have formulated the relations which, in your opinion, 
ought to exist between Cuba and the United States, the 
■ Government of the United States will doubtless take such 
action on its part as shall lead to final and authoritative 
agreement between the people of the two countries to the 
promotion of their common interests.” The Convention 
expressed appreciation and gratitude to the United States 
Government and to Genera] Wood for aid given to the 
Cuban people in advancing self-government. 
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By the end of January 1901 the Cuban Constitutional 
Convention had so far completed the instrument that its 
character and general features were evident. It 
w^as an able and well-wniften document, follow- and 

ing in a general way the essential features 
the Constitution of the United States. In one 
essential feature it was lacking, however — it did not men- 
tion the relations which were to exist between Cuba and 
the United States. In the Constitution as framed there 
“was no recognition of the United States, no expression 
of gratitude or even friendliness,” and no provision was 
made for the relations to exist bet wen Cuba and the 
United States, as stipulated in the call for the Convention. 
On March 2, 1901, Congress, appreciating the fact that 
the Cuban Constitution ignored the relations to exist 
between the future Cuban Kepublic and the United States, 
and in order to enable the President to withdraw the 
military forces from Cuba, through an amendment to the 
Military Appropriation Bill framed the articles known as 
the Platt Amendment. The Platt Amendment contained 
eight articles, specifically defining what the relations 
"were to be between the future Cuban Eepnblic and 
the United States. These articles, in essence, were as 
follow : — 

1. Prohibiting Cuba from entering into treaties with foreign 
Powers tending to impair Cuban indeiiendence, or prohibiting 
them to obtain lodgment or control over any portion of the 
island. 

2. Regulating Cuba’s power to incur debts beyond the capacity 
of the island’s ability to pay. 

3. Providing that the United States shall have the right of 
intervention for the preservation of Cuban independence, the 
maintenance of an orderly Government, and for discharging the 
obligations of the United States relative to Cuba stipulated in the 
Treaty of Paris. 

4. Ratification on validation of all acts of the United States 
w’hile in temporary military occupation. 

5. Requiring Cuba to execute and extend the plans for the sani- 
tation of the island. 

6. Demanding that the Isle of Pines be omitted from the con- 
stitutional boundaries of Cuba, and that its future status be fixed 
by treaty. 

7. Demanding that Cuba sell or lease to the United States suit- 
able sites for coaling or naval stations. 

8. Demanding that the foregoing stipulations be embodied in 
the form of a permanent treaty. 

The Radical element in Cuba bitterly advocated the 
rejection of any dictation from the United States. Finally 
; it was determined in April 1901 that a Commission from 
the Cuban Constitutional Convention should visit Wash- 
ington for the purpose of ascertaining the exact intent 
and meaning of the language of the Platt Amendment. 
This Commission consisted of Juan Gualberto Gomez, the 
Radical independent leader ; Domingo Capote, the presiding 
officer of the Convention ; Dr Berriel, a noted constitutional 
lawyer ; Judge Florente, an associate justice of the Cuban 
Supreme Court; Rafael Portuondo, an extreme Radical; 
Diego Tamayo, and a Nationalist and member of Governor 
Wood^s cabinet. The Cuban Commission reached Wash- 
ington April 24, 1901, and was given every attention 
and consideration. After many interviews with the Presi- 
dent and Secretary of War, the members were informed 
that the United States would insist upon its position. 
President Capote, of the Commission, asked the President 
to do something for the Cubans upon an economic line, 
especially in the matter of reciprocal trade relations. He 
said that it was especially desirable that something of this 
kind be done before the next crop was harvested, in order 
that the Cubans might thus realize the advantages of closer 
political and economic relations with the United States. 
To this inquiry the reply was made that Congress alone 
had the power to regulate commerce. It was supposed 
after the visit of the Commission to Washington that the 
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Constitutional Convention would appreciate that the United 
States had no ulterior motives in attempting to establish 
and protect the Cubans in an independent Government. 
Upon the return of the Conjmission the Convention 
decided to accept the Platt Amendment, and the incident 
was supposed to be closed. It was subsequently ascertained, 
however, that the acceptance was accompanied by a Cuban 
interpretation, whereupon (June 1901) the President 
issued his dictum that until the Cuban Convention 
accepted the Platt Amendment in its entirety, the troops 
of the United States would be retained upon the island. 
On June 18th, 1901, the Convention, seeing that further 
dallying was useless, accepted the amendment in its en- 
tirety, and a Cuban Eepublic was inaugurated on May 20, 
1902, with Senor Palma as first president. 

It is impossible to set forth here what the Americans 
have done for the social and industrial improvement of 
the island. Brigandage and mendicity w'ere 
Results of eliminated. The establishment of a thorough 
public school system was accomplished, super- 
intendents and teachers being imported. As a 
result, 150,000 Cuban children were obtaining free educa- 
tion in 1900, while only 27,000 children had hitherto 
found instruction. In 1900, 1400 Cuban teachers were 
given free transportation to, and instruction at, Harvard 
University. Cuban prisons were in bad sanitary condition, 
and the time of detention was long. In Havana twenty- 
two Americans were found imprisoned over five months 
with no hearing. Over 1500 people were found in the 
jails in Cuba who had never been tried. The sanitary 
cleansing of the cities was undertaken on a gigantic scale. 
The sanitation of Havana — a plague-spot which had long 
menaced the United States — was thoroughly studied and 
the city changed into one of the cleanest in the world. 
Colonel Geo. E. Waring, America’s ablest sanitary en- 
gineer, personally studied the sanitary conditioms of Cuba, 
and died of yellow fever contracted in this work. Hot 
only were matters of public hygiene carefully attended 
to, but the Surgeon-General of the army established in 
Havana a corps of medical investigators, who attacked 
the problem of the causes and dissemination of yellow 
fever with great energy. In the summer of 1901 they 
demonstrated by experimentation that the cause of the 
dissemination of the disease was the mosquito. The 
death-rate of Plavana decreased nearly one-half as a 
result of the sanitary measures which were taken, and 
yellow fever, for the first time in the history of Havana, 
was not epidemic in 1901. It had already become ap- 
parent that the army surgeons, through their sanitation 
and researches, had obliterated the conditions which once 
made Havana the focus and distributing centre of this 
disease in the Hew World. Postal and telegraphic com- 
munication was greatly improved and placed upon a 
systematic basis. The peculations of a few postal author- 
ities, who were duly arrested and punished, was the only 
blot upon the American administration. The rehabilita- 
tion of the fields and plantations has been encouraged. 
Seeds and animals were at first furnished, but by 1901 
all agricultural industries were self-sustaining, and the 
sugar and tobacco industries had recovered the full de- 
velopment which they possessed before the insurrection 
in 1895. In 1901 Cuba might be described as better off 
socially and economically than at any period since 1840. 
Prom a political standpoint the acts of the United States 
have been even more munificent. The United States 
spent millions of money and many lives in a war with 
Spain for the sake of Cuba ; sent ai<l to its starving popu- 
lation ; paid three million dollars to the insurgent soldiers ; 

I and assumed payment of all damages which American 
citizens sustained during the revolution* (e. t. n.) 
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CllcScl^lor©| a town of British India, in the South 
Arcot district of Madras j on the seacoast, 125 miles south 
of Madras. In 1881 it had a population of 43,545 • in 
1891, of 47,355; and in 1901, of 51,880, showing an in- 
crease of 10 per cent. The municipal income in 1897-98 
was Rs. 5 1,7 10. The mouth of the river Gaddilam having 
silted up, the anchorage is an open roadstead. In 1897-98 
the total seaborne trade amounted to Rs. 6 1,46,41 9, of 
which nearly haK was with foreign countries. The principal 
exports are sugar, oil-seeds, and indigo. There are two 
colleges, two high schools with 861 pupils, two prmting- 
jDr esses, and a club. 

Oydcl3.pa,h5 a town and district of British India, in 
the Madras Presidency. The town is 6 miles from the 
right hank of the river Pennar, and 161 miles by rail 
from Madras. Population, about 18,000. The municipal 
income in 1897-98 was Rs.47,830. It is now a poor 
place, hut has some trade in cotton and indigo, and manu- 
factures of cotton cloth. There are a high school, two 
printing-presses, and a literary association. 

The BiSTEiOT OF CuDBAPAH has an area of 8722 square 
miles. Population (1891), 1,272,072; (1901), 1,291,903. 
The land revenue and rates were Rs. 22, 5 1,654, the inci- 
dence of assessment being R.1'8 per acre; the number 
of police was 1002. In 1897-98, out of a total culti- 
vated area of 1,586,665 acres, 282,702 were irrigated. 
The principal crops are millet, rice, other food-grains, 
pulse, oil-seeds, cotton, and indigo. The two last are 
largely exported. There are two steam factories for 
pressing cotton; and 570 indigo vats, employing 8417 
persons, with an out-turn valued at Rs. 6, 37,000. In 
1896-97 the number of schools was 846, attended by 
18,652 pupils. The registered death-rate in 1897 was 
25 ‘9 per thousand. The district is served by two lines of 
railway. 

C yen cat, a province of Central Spain, with a 
population of 236,253 in 1877, 242,024 in 1887, and 
241,566 in 1897. In 1896, of 47,764 children of both 
sexes, ranging from 4 to 14 years of age, 28,146 wore on 
the school registers, though only 19,779 attended. The 
province is divided into 8 administrative districts and 288 
parishes, covering an area of 6726 square miles. It is the 
least thickly peopled province in 8pain, and lias only 
68 miles of railway, but a new lino ivS under constructir)n. 
The roads are in such a backward condition that tlioy 
cripple not only the mining interests but also the exports 
of timber, which is generally floated down the Tagus and 
other streams. There are but few manufacturing intcu'cjsta. 
In 1897 the province contained 3 salt mines in working 
order. An English company bought the janiunpal copper 
mines near Garal)clla and Talayuelim in 1898. The 
province, chiofiy owing to its liilly pasture grounds, had 
a goodly show of live-stock in 1897—291,205 sheep, 
51,266 goats, 20,191 pigs, 3232 horses, 25,503 mules, 
21,315 asaea, 4149 cattle. 225,600 acres wtu'o devoteui 
to the culture of wheat, 48,402 to that of barley, 39,157 
to rye, 16,250 to oats, 62,207 to vines, 30,320 to olives* 
Cuenca, the capital, has much decayed in importanci). 
The wool trade has been in part replaced ]>y manufacduros 
of soa]), paper, chocolate, niat<jhcs, and leather. 'Uicrc 
are many saw mills, worked by stcuun* The population 
has grown from 9745 in 1887 to 10,332 in 1897. Cuenca 
attracted notice by its gallant and prolonged resistance 
against the Carlists in 1874. 

Cuenca*! a town of hlcuador, and capital of the prov- 
ince of Azuay, about 80 miles sonth-east (d GujiyjKiuil, 
It is the second town of the interior in importance, and the 
third in rank of the repixldic. J’opnlation, about 25j)0(). 

S. 111.-40 
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CueSITieS, a town of Belgium, in the province of 
Hainaut, 2 miles south-vrest of Mons, v^ith which it is 
united by rail. It has a coal-mining industry and railway 
workshops. Population (1880), 7079; (1897), 8626. 

Oiie¥a.S de Vera, a town of Spain in the province 
of Almeria, near the Mediterranean, in a plain fringed by 
the river Almanzora. Population (1897), 20,366. It 
has two fine squares, de la Constitucion and del Castillo, 
the latter deriving its name from the residence of the 
Marquesses of Yillafranca, one of whose towers is said to be 
a Roman structure. The parish church. La Encarnacion, 
dates from 1758 and is of Doric style. The town is 
essentially a mart for the products of mines in the Sierra 
Almaguera, and for the products of the rich agricultural 
districts around. 


Cullera, a seaport of Spain, in the province of 
Valencia, 24 miles south-south-east of Valencia, on the 
Mediterranean at the mouth of the Jucar. In 1898 the 
principal imports were sulphate of ammonia, valued at 
£23,070, and artificial manure, valued at £2600. The 
return of shipping in 1898 showed that 42 vessels entered 
with 24,199 tons of cargoes, and 27 in ballast with 8490 
tons; 7 English vessels with 4173 tons entered. Twenty- 
seven Spanish vessels cleared with 8490 tons of cargoes, 
and 42 vessels in ballast with 24,199 tons cleared, 7 being 
English. 


Cutnberla.ff1Ci, a north-western county of England 
on the Scottish border, bounded on the S.W. and W. by 
the Irish Sea, on the H.W. by the Solway Pirth, Dumfries, 
and Roxburgh, on the N.E. by Northumberland, on the E. 
by Durham, and on the S.E. by Westmoreland and 
Lancashire. 


Area antd Populatimi . — The area of the ancient, administrative, 
and registration county is given in the census returns as 970,161 
acres or 1516 square miles, with a population in 1881 of 250,647, 
in 1891 of 266,549 (of whom 132,100 were males and 134,449 
females, the number of persons per square mile being 176, and of 
acres to a person 3*64), and in 1901 of 266,921. The urban 
population (1891) numbered 150,168, and the rural 116,381. Be- 
tween 1881 and 1891 the percentage of increase was 6 ‘34. The 
excess of births over deaths between 1881 and 1891 was 38,597, but 
the actual increase of resident population was only 15,902. The 
following table gives the number of marriages, births, and deaths, 
with the number of illegitimate births for 1880, 1890, and 1898 


Tear. 

Marriages. 

Birtlis. 

Deaths. 

Illegitimate Births. 

Males. 

Females. 

1880 

1721 

8504 

5153 

347 

343 

1890 

1941 

8441 

4928 

342 

396 

1898 

2017 

7543 

4680 

281 

228 


In 1899 the number of marriages was 1978, of births 7660, and 
of deaths 4307. 

The following table gives the marriage-, birth-, and death-rates 
per 1000 persons living, with the percentage of illegitimate births 
for a series of years : — 



1870-79, 

1880. 

1880-89. 

1890. 

1888-97. 

1898. 

Marriage-rate . 

Birth-rate 

Death-rate 

Percentage of illegitimacy 

15-5 

35*1 

21*6 

8*9 

13*8 

34-2 

20-7 

81 

13 *8 
33-6 
19*5 
7*6 

14'6 

31*8 

19*0 

7-6 

13-4 
30*2 
17 '2 
7*2 

14*5 

27*2 

16*9 

6*7 


there were in the county 11.826 natives of Scotian 
9628 natives of Ireland, and 404 foreigners. 

OmistUvUon and Government.— The county is divided into foi 
parhamentaiy divisions, and it also includes the parliamentai 
borougl^ of Carlisle and -Whitehaven. It contains three muniom 

Whitehaven (18,879), and Worto^^^ 
districts :~Arlecdon ar 
(2714), Oleator Moor (9464), Cocke 
Harrington (3535), Holme Cultra 
«QS? ’ (12,536), Millom (8895), Penrii 

(8981), and Wi^on (3965). The county is in the northern circuit ai 
assizes are held at Carlisle. The borough of Carlisle has a i 


court of quarter sessions and separate commission &s of the peace. 
The ancient county constitutes part of the archdeaco^V’^ diocese 
of Carlisle, and contains 162 entire ecclesiastical parJ^i sixes. 

Education, — At Carlisle is a school of science a -vid art. At St 
Bees there is an ancient gi-amuiar school. The Thecal ogical College 
of St Bees was closed in 1897. The number of elen^^entary schools 
on 31st August 1899 was 286, of which 105 were board and 181 
voluntary schools, the latter including 153 Natio -nul Church of 
England schools, 1 Wesleyan, 14 Roman Catholic, a 13 ‘‘British 
and other,” The average attendance at board schoc^ls \vas 22,635, 
and at voluntary schools 22,339. The total schpoll board receipts 
for the year ending 29th September 1899 were over £85,695. The 
income under the Agricultural Rates Act was over ^£32,645. 

Agriculture . — The county being mountainous, th«^<3 acreage under 
cultivation is much below the average — only abou^ three-fiftlis of 
the whole ; while nearly three-fifths of this acreage ms in perinaiierit 
pasturage. In addition, over 261,000 acres are in h..iill pasture and 
over 35,000 acres under woods. Sheep are largely Lopt and many 
cattle are reared. Of the corn crops about nine-t»-<3iiths are under 
oats, while about three-fourths of the green crop a -rea is occupied 
by turnips and swedes. The following table gL-ves particulars 
at intervals of five years from 1880 : — 


Year. 

Total Area 
under 
Cultiva- 
tion. 

Corn 

Crops. 

Green 

Crops. 

Clover. 

Porrmnnont 

1- ^:i,st.urL‘. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

574,665 
579,069 ' 
593,991 
579,404 
582,036 

94,422 

92,923 

89,973 

85,880 

78,728 

47,291 

46,598 

47,391 

46,200 

42,515 

105,182 

107,270 

114,805 

115,654 

115,532 

3Sii,780 

3iS9,237 

3^:39,6)10 

3*30,106 

3-4d,428 

4989 

3039 

2129 

1211 

561 


The following table gives the numbers of the pririKujial live-stock 
for the same years : — 


Tear. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
ill Milk or in 
Calf. 

Sheeir^'). 


1880 

20,654 

132,032 

41,429 

617,4 10 

20,574 

1885 

20,288 

139,329 

45,579 

494,5 

24,104 

1890 

20,442 

138,086 

46,393 

562,2 r>2 

21,717 

1895 

22,542 

141,937 

45,941 

518,2 :7« 

22,708 

1900 

21,567 

148,339 

48,145 

580,6 la 

1H,MC 


Industries and I'mde. —According to the report for 1898 of the 
chief inspector of factories (1900), the total nuraAilHir of ])orHous 
employed in factories and workshops in 1897 wans 19,371 as com- 
pared with 19,598 in 1896. Of these 2212 rts employed in 
textile factories. Non-textilo factories employed- 14,958 persona, 
there being between 1895 and 1896 an increase cuf 15*5 percent; 
hut between 1896 and 1897 a decrease of 2*5 per (*(‘ 111 . Of theao 
4088 were employed in the founding and converse ion, ami 2087 in 
the extraction, of metals, the other principal iiidix ist rics b(dng tlie 
manufacture of machines, appliances, conveyaucc&rs, tools, &(?., em- 
ploying 2135 persons, and food employing 1042. Tluu’o is some 
iron shipbuilding. Of the 2201 persons employes^ d ia workshops, 
1625 were employed in clothing industries. The© tcdal number of 
persons employed in mines and quarries in 18800 was 14,6(10. 
Within recent years the mining industries of the c u\ii\iy liavo made 
rapid progress. Of granite 103,923 tons were iT^iiHiul in 1899, of 
limestone 624,417 tons, of clays 76,427 tons, ariul of saudstone 
52,352 tons. There is a large production of pig ii- -<>n, (587,874 tons 
in 1885, 832,614 tons in 1890, 648,740 tons in lWiS)f» and 964,637 
tons in 1899. The seats of the industry are WlLEitidiavon, Work- 
ington, Cleator Moor, Maryport, and Millom. Th ,e following table 
gives particulars regarding the output of the more important 
minerals in 1890 and 1899 


Tear. 

Coa 

1. 

Gypsum. 

Iron Ore. 

1 Kinc. 


Tons. 

Value. 

Tons. 

Value 

Tons. 

Value. 

Toils' V'.Uur Tmu; Valmi, 

HOC 

1. 

1 ! 

] 740. ns 

£ 1 
C j?,fO ^ 

-- 

£ 

1,480,169 
|1, 137,760 

£ 

801,474 

|888,879 

|| X ' 1 jT" 

2272 j 4K60 ' 

825 |l r,.v.u VIM re,o.-s 


On ^count of the number of lakes, rivers, and s’ttreams, the fresh- 
water fisheries are of considerable importance, andl iaclude besides 
trout and salmon, char, pike, perch, lamprey, and mh. At White* 

1899 was 7766 cwt., valued at £14,241. 
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vols. Carlisle, 1840-2. — Gilpik. Songs and Ballads of Cumlerland, 
London, 1866.— Dickinson. Glossary of Words and Phrases of 
OuJnUrland. London (Early English Text Society), 1878, with a 
sm)pleinent, 1881. —Sin G. F. Duckett. Early Sheriffs of 
Cumlerland. Kendal, 1879. — Denton. “ Account of Estates and 
Families in the County of Cumberland, 1066-1603,” in Antiquarian 
Societifs Transactions, 1887.— R. S. Fekguson. History of Cum- 
lerland (Popular County Series). London, 1890. The same author’s 
Archteological Survey of Cumberland” in Archoeologia, yoI. 53. 
London 1893. — Jackson. Papers and Pedigrees relating to Cum- 
berland, 2 vols. London, 1892. — Elwood. The Landnama Booh 
of Iceland as it illustrates the Dialect and Antiquities of Cumberland. 
Kendal 1894 ; and Transactions of the Cumberland and Westmore- 
land Antiquarian and Archmlogical Society. (t. F. H.) 

ClJmb©rla.riCl, capital of Alleghany county, Mary- 
land, U.S.A., situated in the mountainous western portion 
of the state, at an altitude of 626 feet, on the main 
western line of the Baltimore and Ohio Railway, and on 
four other lines. It is on the border of the Cumberland 
coal-field, and through these railways, and the Chesapeake 
and Ohio Canal, of which it is the western terminus, it has 
a large trade in coal. It has rolling-mills, and other iron 
and steel works, glass and railway works. Population 
(1880), 10,693 i (1900), 17,128. 

Cuinbcrlatnci, a town of Providence county, 
Rhode Island, U.S.A., with an area of 27*5 square miles 
of hilly country. It is bordered on the west by Blackstone 
river, on which are several small villages, the remainder of 
the population being rural. Population (1880), 6445; 
(1900), 8925. 

CumbGrla.nd River, a largo southern branch 
of Ohio river, TJ.S.A., rising in the highest portion 
of the Cumberland plateau, in eastern Kentucky. From 
its source it flows westwards, then south into Tennessee, 
thence again westwards, passing Nashville, and finally 
north-westwards across the western part of Kentucky, to 
its mouth at Smithfield, a few miles above the mouth of 
Tennessee river. Its entire length is about 700 miles, of 
which much the greater part is navigable. Its drainage 
basin comprises 18,573 square miles. During the Civil 
War Fort Donelsoii was erected on the Cumberland and 
Fort Henry on the Tennessee by the Confederates, about 
40 miles above their mouths, to prevent navigation by 
Federal vessels. These forts were captured by General 
Grant in February 1862, with 14,000 prisoners, and the 
rivers were thus opened up to Federal gunboats. 

Cumnock, a ]) 0 licc burgh of Ayrshire, Scotland, 
33 1 miles south of Glasgow by road. There is a town- 
hall, an athenJEum, a public libi‘ary, and a monument to 
“Prophet” Peden, the Covenanter. Coal and ironstone 
are extensively mined in the neighbourhood, and there 
are several woollen and tweed mills in the town. Tluj 
churches are Established, United Free, Congregational 
Union, Baptist, and Roman Catholic. The pul)Hc school 
had an average attendance of 522 in 1898-99, and a 
Roman Catholic school 102. Population (1881), 3345; 
(1901), 3087, 

Cundiiia.lTia.rcSi, a department of the repuhlio 
of Colombia, bounded on the N. by Venezuela and the 
departments of Boyac4 and Santander, on the W. by 
Antioquia and Tolima, on the S. by Cauca, and on the 
E. by Venezuela. Area, 79,691 s<|uar6 miles. Poimlation, 
500,000, of whom one-fourth are whites, the rest Indians 
and half-breeds. The capital, Bogotfi, which is also the 
capital of the republic, has about 100,000 inhabitants. 
Principal towns: Zipatjuird, Facatativd, Cdqueza, Fuineqiu', 
Choconta. 

Cunec, a town, episcopal see, and capital of the 
province of Cuneo, Piedmont, Italy, 54 miles by rail 
south-south-west from Turin, on a rocky platform above 
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a tributary of the Tanaro, at the northern foot of the 
Maritime Alps. Apart from the broad arcaded main 
street, the streets are narrow and crooked. The chief 
buildings are the (restored) cathedral, the 12th-century 
Franciscan church, the town-hall, theatre, and military 
hospital. The former town walls have been converted into 
promenades. A monument to Barbaroux was erected in 
1879. Silk-spinning, raising of cocoons, and printing 
are the principal industries. There is a school of the in- 
dustrial arts and handicrafts. Population of town, about 
17,000 ; of commune, about 29,000. 

Cupar Fife, a royal, parliamentary (St Andrews 
group), and police burgh, and the county town of Fifeshire, 
Scotland, on the river Eden, 45 miles north of Edinburgh 
by the Forth Bridge and 1 6 south-west of Dundee by rail. 
The business of the town chiefly depends on its importance 
as an agricultural and legal centre. A handsome new Free 
church was erected in 1877-78. The Madras Academy 
having received a supplementary endowment from a legacy 
of Sir David Baxter is now known as the Bell-Baxter 
school, and is one of the five recognized higher -class 
schools of the county. The county buildings were en- 
larged in 1892-93. Population of the parliamentary 
and police burgh (1881), 5010; (1891), 4729 ; (1901), 
4511; and of the royal burgh (1881), 4964; (1891), 
4693. 

Cura. 90 £i or .Cura.ca.O, an island in tlie Carib- 
bean Sea off Venezuela, and the name of a government 
comprising that island and its depeiidcucies, the other 
Dutch West Indies — Oru])a (Aruba) and Buon Airo (Bon- 
aire), near the coast of Venezuela; Saba, St Eustatiiis, 
and the half of St Martin, in the Lesser Antilles. Total 
area, 530 square miles. The islands near the coast of South 
America consist of slate, cretaceous formations, and orvq)tive 
rocks (diorite and diabase), forniing ridges 650 to 1300 
feet high, and plateaux or lulls 200 to 500 ft'-ot. Ilie 
islands of the Lessor Antilles are of volcanic (Saba, St 
Eustatius) or Tertiary (St Martin) rocks. The printupal 
occupations are the nearing of cattle, the cultivariou of 
fruit trees (palms), aloes, and divi-clivi, and the %vorkiiig of 
salt and phosphate. The island of Cura(;.oa is the only 
one with a good port, Willemstad ([lopulation about 8000), 
with a total traffic valued at ,£ 160,240 in 1899, whilti that 
for the rest of the islands amounted only to ,£21,300. 
The total }K)pulation in 1898 was 51,693, of whom only 
425 were born in the NeiherlaiulH, (Curaf^oa, 30,119; 
Bonaire, 4926; Aruba, 9591 ; St Martin (Dutch part), 
3485; St Eustatius, 1383; Sal)a, 2189.) 

Wykmalkn. “ Loh colonicH ncerlandalsoH clans Ics Antilh-s,” 
Ikroim Colon. IntcrnaL 1887, ii- p. 391. K. Martin. 

IndiscM SkizzciK Lchh'u, 1SS7. De Vreh* La cohmie dti 
Oura^oa. Lcm F ays lias, Js9.s, M()fn;M;i-.A vi-t. Drgr.o/iKffr nni hC 
edkmcl St Emtaims. issii. Al-n ailitJcw on all 

tlio islands in Tydschrift r.jh. yrd, Atinlr, (L (1883-86), 

Curci, Carlo Marla (1809-1891), Italian 
theologian, was born at Naph^s on the 4th of Septoinber 
1809. Ho became a novice of the Order of Jtssuits in 
182G, and w-as ordained priest in 1837. For some 
years ho was stationed at the (Ihurcli of the Gc‘.Hti at 
Naples, was made rector of the hcIukiIh, and also devoted 
himself to work among the poor and in the prisons. Here 
ho came into close relations with Oioberti, Hosmini, and 
other advocatim for reform in tlie Ittdian Church, Ourci 
wrote a preface to Gioberti’s publinhed In 184'3, 

but ho protested against Qioberti^s Pndmjtmmui^ and wrote 
against his later books in favour of reform. After the fall of 
the Papal Government in 1870 Curd delivered discourses on 
Christian Philosophy at Florence. In 1874 ho published 
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an Introduction to Ms Esegetical Lessons on the Gospels. 
In 1879 and 1880 appeared Ms edition of the Testa- 
ment, in the preface to wMch he made some severe re- 
marks on the neglect of the study of the Scriptures among 
the Italian clergy. In the meantime he had commenced 
the campaign against the Vatican which has made him 
famous. In his II Moderno Dissidio tra la Chiesa e 
ritalia (1878) he advocated an understanding between 
Church and State. In Ms La L uova Italia cd i Yscchi 
Zdanii (1881) he inveighed against the condition of 
the Vatican at that period. In 1883 he published Ms 
Yatkano Eegio, in which he accuses the Church of making 
merchandise of the holiest things, and declares that her 
worldliness was due to the false principles she had embraced. 
He stdl kept up Ms sympathy with the working class, and 
expressed it in a striking treatise on Christian Socialism, in 
which he invoked State interference to check the in- 
equality with which profits were shared between employer 
and employed. Excommunicated and deprived, he was 
reduced to beggary, and in 1884 he retracted “all that he 
had said contrary to the faith, morals, and disciphne of the 
Church.’^ He passed the remainder of Ms life in retire- 
ment, and died at Villa Careggi, near Elorence, on 8th 
June 1891. (j. i^*-) 

CuricOj a city of Chile, capital of the province and 
department of the same name, 114 miles from Santiago by 
rail, situated in 34“ 58' S. lat. and 71“ 19' W. long. 
Population, 15,000. 

Curitiba.; a city of Brazil, and capital of the state 
of Parand. The population is 20,000, of whom over 
12,000 are foreign-born (4000 Germans, 4000 Italians, 
2000 Poles, and from 2000 to 3000 Portuguese, 
Spaniards, &c.). Nearly all the wholesale trade is in the 
hands of Germans. In the vicinity of Curitiba are 
prosperous colomes of Italians, Germans, Poles, &c, 

Curlirig’, Thomas Blizard ( 1811 - 1888 ), 

British surgeon, was bom in London in 1811. Through 
his uncle, Sir William Blizard, he became assistant- 
surgeon to London Hospital in 1833, becoming full 
surgeon in 1849. After filling other important posts in 
the College of Surgeons, he was appointed President in 
1873. In 1843 he won the Jacksonian prize for his 
investigations on tetanus ; and he became famous for his 
skill in treating diseases of the testes and rectum, his 
published works on which went through many editions. 
He died on 4th March 1888. 

Curtea. ^ Eumania, on the 

southern slopes of the Carpathians (population in 1900, 
4210), north-west of Pitesti, connected by railway with 
Bucharest. It derives its name from Courtea (the Court), 
having been the residence of Radu Negru early in the 13th 
century. It contains two interesting churches, one of which 
was constructed by Radu himself. About 1 J miles north of 
the town is the cathedral, a magnificent and unique speci- 
men of Byzantine art. There are myths connected with its 
foundation, which have been put into beautiful and pathetic 
verse by the Rumanian poet, B. Alexandri, but as a matter 
of fact it was constructed by the Prince Nagul Bassaraba, 
who governed Wallachia from 1512 to 1522, and who 
studied architecture while a hostage at Constantinople at 
the court of the Sultan Selim. Aded by another architect, 
Manoli, he erected this cathedral, which was completely 
reconstructed with great taste and success at the expense 
of the Rumanian Government between 1875 and 1885, 
under the direction of a French arcMtect, M. Lecomte de 
Nouy. It was reconsecrated with great pomp in the 
presence of the king on 12th October 1886. 


-CURTIS 

Cyrtis, George Ticknor (1812-1894), 

American legal writer and constitutional historian, was 
born in Watertown, Massachusetts, 28th November 1812. 
He graduated at Harvard University in 1832, became a 
lawyer, and practised Ms profession in Boston, New York, 
and Washington. He was the nephew and close friend of 
George Ticknor, the historian of Spanish literature, and 
his association with his uncle was infiuential in developing 
his scholarly tastes; while his other personal friendships 
with eminent Bostonians during the period of conservative 
Whig ascendancy in Massachusetts politics were of direct 
influence upon his political opinions and published esti- 
mates. After preparing a number of law-books, one of 
which — on the Eights and Duties of Merchant Seamen — 
elicited the hearty praise of Mr Justice Story, he issued in 
1855-58 the first of the two works upon which his place 
in hterature depends : A History of the Origin^ Forma- 
tion, and Adoption of the Constitution of the United States, 
with Notices of its principal Framers. This history, 
which had been watched in its earlier progress by Daniel 
Webster, may be said to present the old federalist or 
“ Webster-Whig view of the formation and powmrs of the 
constitution; and it was natural that Mr Curtis should 
follow it with a voluminous Life of Daniel Webster (2 vols., 
1870). Both these works were characterized by solidity 
and comprehensiveness rather than by rhetorical attractive- 
ness or literary perspective. In his later years Mr Curtis, 
like so many of the followers of Webster, turned towards 
the Democratic party ; and he wrote, among other works 
of minor importance, an exculpatory life of President James 
Buchanan (2 vols., 1883) and two vindications of General 
George B. MUlellaMs career (1886 and 1887). He died 
in New York, 28th March 1894. 

CurtiS; George William (1824-1892), 
American man of letters, was born in Providence, R.I., 
24th February 1824. He came of old New England 
stock, and at the time of his birth the New England 
community was at its best. His mother died when he 
was two years old. At six he was sent with his elder 
brother to school in Jamaica Plain, Mass., where he re- 
mained for five years. Then, his father having again 
married happily, the boys were brought home to Provi- 
dence, where they stayed till, in 1839, their father 
removed to New York. Three years later, Curtis, being 
allowed to determine for himself his course of life, and 
being in sympathy with the spirit of the so-called Tran- 
scendental movement, became a boarder at the community of 
Brook Farm. He was accompanied by his brother, whose 
influence upon him was strong and helpful. He remained 
there for two years, brought into stimulating and service- 
’able relations with many interesting inen and women. 
Then came two years, passed partly in New York, partly 
in Concord, in order mainly to be in the friendly neighbour- 
hood of Emerson, and then followed four years spent in 
Europe, Egypt, and Syria. Curtis returned from Europe 
in 1850, handsome, attractive, accomplished, ambitious of 
literary distinction. He instantly plunged into the whirl 
of life in New York, obtained a place on the staff of the 
Tribune, entered the field as a popular lecturer, set him- 
self to work on a volume published in the spring of 1851, 
under the title of Nile Notes of a Howadji, and became 
a favourite in society. He wrote much for FuinarrUs 
Magazine, of which he was associate editor ; and a number 
of volumes, composed of essays written for that journal 
and for Harperk Monthly, came in rapid succession from 
Ms pen. The chief of these were the Fotiphar Fapers, a 
satire on the fashionable society of the day ; and Ftue 
and I, a pleasantly sentimental, fancifully tender and 
humorous study of life. In 1855 he married Miss 
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Anna Shaw. Not long after his marriage he became, 
through no fault of his own, deeply involved in debt 
owing to the failure of PutncoTn's Magazine ; and his high 
sense of honour compelled him to devote the greater part 
of his earnings for many years to the discharge of obliga- 
tions for which he had become only by accident re- 
sponsible, and from which he might have freed himself 
by legal process. In the period just preceding the 
Civil War other interests became subordinate to those of 
national concern. Curtis made his first important speech 
on the questions of the day at Wesleyan University in 
1856 ; he engaged actively in the Presidential campaign 
of that year, and was soon recognized not only as an effective 
public speaker, but also as one of the ablest, most high- 
minded, and most trustworthy leaders of public opinion. 

In 1863 he became the political editor of Harper's Weekly^ 
and no other journal exercised during the war and after 
it a more important part in shaping public opinion. His 
writing was always clear, direct, forcible ; his fairness of 
mind and sweetness of temper were invincible. He never 
became a mere partisan, and never failed to apply the test 
of moral principle to political measures. From month to 
month he contributed to Harper's Monthly^ under the 
title of The Easy Chair,” brief essays on topics of social 
and literary interest, charming in style, touched with 
delicate humour, and instinct with generous spirit. His 
service to the Republican party was such, that more than 
once he was offered nominations to office of high distinc- 
tion, and might have been sent as Minister to England ; 

' but he refused all offers of the kind, feeling that he could 
render more essential service to the country as editor and 
public speaker. In 1871 he was appointed by President 
Grant chairman of the Commission to report on the reform 
of the Civil Service. The report which he wrote was the 
foundation of every effort since made for the puriffcation 
and regulation of the Service and for the destruction of 
political patronage. From that time till his death Mr 
Curtis was the leader in this reform, and to his sound 
judgment, his vigorous presentation of the evils of the 
corrupt prevailing system, and his untiring efforts, the 
progress of the reform is mainly due. Ho was the Presi- 
dent of the National Civil Service Reform League and of 
the New York Civil Service Reform Association. In 1884 
he refused to support the nomination of Mr Blaine as 
candidate for the Presidency, and thus broke with the 
Republican party, of wliich he had been one of the 
founders and leaders. From that time he stood as the 
typical independent in politics. In April 1892 he de- 
livered at Baltimore his elcvonth annual address as 
President of the National Civil Service Reform League, 
and in May he appeared for the last time in piil)lic, to 
, repeat in New York an admirable address on James 
Russell Lowell, which he had first delivered in Brooklyn 
on the 22nd of the preceding February, the anniverstrry 
of Lowell’s birth. On the 3lHt of the following August 
he died. He was a man of consistent virtue, whose face 
and figure corresponded with the traits and stature of his 
soul. The grace and charm of his manner were the 
expression of his nature. Of the Americans of his time 
few were more widely beloved, and the respect in which 
he was held was imivorsaL 

Seo i-^Qeorge William 0'ivrti% hy KnwAiin Catly, in tho mnies of 
Lives of American Mon of Letters (Boston, 1894) ; an excellent 
biography* — “An Epistle to George William Curtis/’ by James 
Russell Lowell, In Lowell's Pomm, — (horge 

William OurtiSj a Commemorative Address delivered before The 
Century Association, 17th December 1892, hy Paeke Godwin. 
New York, 1898 .— and AMremm by (George William 
Gmtu, edited by Chaelbh Emot Noeton, B voL., 8vo. Maw 
York, 1894. 

(c. B. H.) 
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CortiUSg Ernst (1814-1896), German archae- 
ologist and historian, was born at Liibeck on 2nd September 
1814. On completing his university studies he was chosen 
by Professor Brandis to accompany him on a journey to 
Greece for the prosecution of archaeological researches. 
Curtius then became Otfried Muller’s companion in his 
exploration of the Peloponnesus, and on Muller’s death in 
1840 returned to Germany. In 1844 he became an 
extraordinary professor at the University of Berlin, and in 
the same year was appointed tutor to Prince Frederick 
William (afterwards Emperor Frederick HI.) — a post 
which he held till 1850. After holding a professorship at 
Gottingen and undertaking a further journey to Greece in 
1862, Curtius was appointed in 1863 ordinary professor 
at Berlin. At the same time he became Secretary of the 
Royal Academy of Science, of which ho had been a 
member since 1853. In 1874 he was sent to Athens by 
the German Government, and concluded an agreement by 
which the excavations at Olympia were entrusted exclu- 
sively to Germany. Among the results of these excava- 
tions was the discovery of Praxiteles’ famous statue of 
Hermes. Ho died at Berlin on 11th July 1896. Curtius’ 
best-known work is his History of Greece (1857-67 ; 
English translation by A. W. Ward, 1868-73). It pre- 
sented to the public in an attractive style the latest results 
of scholarly research, but was criticized as wanting in erudi- 
tion. His other writings arc chiciiy arclueological. The 
most important arc: Hie Akropolis von Athoa (ltS44); 
Naxos (1846); Feloponnesos^ cine lusloriscJi, gcograpkischo 
Beschreibung der HaKyinsel (1851); Olympia (1852); 
Hie lonier vor der ioniseken Wanderwug ] Aitische 

Btudien (1862-65); Gbttingor Festreden (1864); Bklnob 
Karten mr Tojiograjdiie von Athcn Qiebst dveni crlhw- 
ternden Text \ Fphesos (1874); Die Ausgrahiuujvtt. 

zu Olympia (1877, etc.) ; Olympia wnd Umgcgeml (titlited 
by Curtius and Friedrich Adler, 1882); Olympia^ Hie 
Ergebnisse der von dem Hentschen Itcgwrumg veranstalteten 
Ausgrabung (also with F. Adler, 1890*"'98); Hie Atadt- 
gescliichte (1891). His collected siH^cches and 

lectures were publisluHl in 2 vols. under title of 
Altertwm und Gegenwart (1875 ami 1(S82), tr> which a 
third volume was added under tho title of (Inter drel 
Kaisern (1889). 

His brother, Okoeu (1820-1885), plnlologist, was born 
at Lubock on 16th April 1820. After an mlncatiou at 
Bonn and Berlin ho was f(>r tlirias years a Hchnolmasbu' In 
Dresden, until (in 1845) he rid timed to Be.rlin [Inivcrslty 
as gjrivatrdocmit. In 1849 ho was placed in charge of 
the Philological Seminary at Ih^ague, and two years later 
was appointed Professor of (Jlassical Philology in Prague 
University. In 1854 ho removtR from Praguis to a similar 
a})pointment at Kiel, and again in 1862 from Kitd to 
Leipzig. His j)hll(>lngic:d thecnies had a \vide«prt*ad 
infiucrico upon the study of that seieuee. 'Tlut more 
important of his , publications are: klpraekrerglriehung 
in ihrem Yvrhiltnm cur ekmisv/ien Fkliniinjle (1845), 
HgmichvtmjkicJmuk Jkitrwje zur grirehmekrn ''umi Intel ni^ 
Hchen Graimmitlk (1846), GtundrJhje der yrnritkekva 
Ettjmologie (1858-62), Hns. V^rlmni der grieehisehm, 
Epracke (1873). From IHfiH to 1878 he was guutral 
editor of Ftudicn znr grkrhtHrhm nntl iateinHehen Grnne* 
rmtik^ and, from 1878 till his dt^atli, eff a similar piildica- 
tiou entitled Ldpziger Btndlen mr damkehen PhiloltHjie^ 
His Greek Grammar for SchfKjlM, first published in 1855, 
pas*sod through a number of editions, lutd lias Innui 
edited in English, He dieil at flermsdorf (ui 1 2th August 
1885, 

CllfZOlSI^ idiief town of the Adriatic island of the 
Bamo name in the Austrian provimo of Dalmatia* Thn 
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principal resources of tlie population are boat-building, 
fishing, and seafaring, the cultivation of the vine, corn, 
and oil, and breeding of mules. Population of island, 
18,749; of town, 6486. 

Cushing', Caleb (1800-1879), American states- 
man, was born in Salisbury, Mass., on the l7tlL of January 
1800. He was graduated from Harvard in 1817, and 
began the practice of law in Hewburyport. After serving 
in each bouse of the State legislature be was a Repre- 
sentative in Congress from 1835 to 1843. Originally 
a Whig, be supported President Tyler, and gradually 
became associated with tbe Democrats. As Commissioner 
to China be negotiated the first treaty between that 
■country and the United States. He raised a regiment for 
tbe Mexican War, and rose to the rank of brigadier- 
general. During the administration of President Pierce be 
was Attorney-General of tbe United States. In 1860 be 
associated himself with the Breckinridge wing of tbe 
Democratic party. In 1866 he was appointed one of tbe 
three commissioners to revise and codify the laws of 
Congress. In 1868 be was sent on a diplomatic mission 
to Bogota. At tbe Geneva Conference for the settlement 
of the Alabama claims he was one of the counsel for tbe 
United States. In 1873 be was nominated Chief Justice 
of the United States, but the nomination was not confirmed. 
Prom 1874 to 1877 be was United States minister to 
Spain. He died at Uewburyport, Mass., on tbe 2nd of 
January 1879. 

Cushman, Charlotte Saunders (1816- 
1876), the famous American actress, was born of Hew 
England stock in Boston, Mass., 23rd of July 1816. Sbe 
went on tbe opera stage in 1834 in consequence of her 
father’s financial failure and death, successfully appear- 
ing as the Countess Almaviva in The Marriage of Figaro. 
Her voice faibng for purposes of singing, she took to 
the dramatic stage, playing Lady Macbeth (1835) with 
distinction. Convinced that she bad not served a proper 
apprenticeship, she engaged herself as a stock actress, 
but was soon given the leading parts, among them high 
■comedy impersonations. In 1844 sbe accompanied 
Macready on an American tour, winning great reputation 
in a series of tragedy parts. In 1844 and in 1853 sbe 
played successful engagements in London. Sbe was 
a keen student, and acquired a large range of classic 
rdles. Her best parts were perhaps Lady Macbeth and 
Queen Catherine, her most popular being Meg Merrilies. 
Her figure was commanding and her face expressive, and 
she was animated by a temperament full of vigour and 
fire. These quabties enabled her to play with success such 
male parts as Romeo and Cardinal Wolsey. Sbe died at 
Boston on the 18tb February 1876. 

See also Ohwrlotte Cushmauj Tier Letters and Memories of her 
Life. Edited by Emma Stebbins. Boston, 1878. 

Cusset, a town in tbe arrondissement of Lapalisse, 
department of AUier, France, 31 miles south by east of 
Moulins, with station (2 miles distant) on railway to Vichy. 
It is situated at the confluence of tbe Sichon and Jolan, 
two small affluents of the AUier, and 2 miles north-east of 
Vichy, with which it is connected by a beautiful avenue. 
Its mineral waters are renowned, and its industries include 
paper, linen, oil, and basket-work. The town grew up 
around a convent founded in 886, and afterwards, in 
the 13tb century, converted into an abbey of St Benoit. 
Louis XL improved and fortified the town. A relic of 
that period is tbe Grosse Tour, now used as a prison. 
Tbe fortifications have been replaced by boulevards, but 
many of tbe older bouses exhibit tbe architectural features 
of the 15tb and 16tb centuries. Population (ISSl'l 
4955;, (1901), 6444. ^ 
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Ouster, George Armstrong (1839-1876), 
American soldier, Tvas born in Hew Eumley, Ohio, on 5tli 
December 1839. After graduating at tbe U.S. Military 
Academy in June 1861, be entered at once tbe Union 
service early in tbe Civil War. As a young cavalry 
officer be impressed General MUlellan, who in May 1862 
appointed him an aide-de-camp "witb tbe rank of captain. 
Under General Pleasanton and General Sheridan be subse- 
quently rose rapidly, both in volunteer and regular rank, 
while tbe Virginia operations lasted. He participated in 
all but one of tbe battles of tbe Army of tbe Potomac, led 
tbe cavaby division in pursuit of Lee's army, 1865, received 
its first flag of truce, and was present at tbe surrender 
at Appomattox Court House. At tbe age of tw^enty-five 
be was major-general of volunteers. After tbe w^ar be 
engaged in service on the Western frontier. In an expedi- 
tion against tbe Indians be and bis entire command \vere 
massacred, after a desperate struggle, on 25tb June 1876, by 
an overwhelming hostile force. Both Custer and bis wife 
wrote interesting books descriptive of Indian frontier fife. 

Ciistrin, a town of Prussia, at tbe confluence of tbe 
Oder and tbe Wartbe, 18 miles north by east of Frankfurt ; 
three railway stations. It has three Protestant churches, a 
Catholic church, a gymnasium, a higher grade and a 
burgher school, a school for mechanics, four machinery 
works, and other manufactures. Population (1890), 16,672 : 
(1900), 16,463. 

Cutch (Kachh), a native state of India, within the 
Gujarat division of Bombay, with an area of 6500 square 
miles. In 1881 it had a population of 512,084, and in 
1891 of 558,415, giving an average density of 86 persons 
per square mile. In 1901 the population was 487,384, 
showing a decrease of 13 per cent., due to tbe famine of 
1899-1900, compared with an increase of 9 per cent, in 
tbe previous decade. Tbe estimated gross revenue is 
Rs.25,21,670 ; tbe tribute for a subsidiary force amounts 
to Rs. 2, 00, 000. There are special manufactures of silver 
filigree-work and embroidery. The maritime population 
supplies tbe best sailors in India. In 1897-98 tbe im- 
ports by sea were valued at Rs.66,69,273, and tbe 
exports at Rs.21,35,605 ; tbe customs duties amounted 
to' Rs.8, 17,000. There are ten cotton presses and two 
ginning factories. Tbe number of police was 826 ; tbe 
number of schools was 134, with 7142 pupils, being 2*23 
per cent, of tbe population. Tbe chief institutions are a 
high school and a school of art, both at Bbuj, tbe 
capital. There are seven libraries in tbe state, with 7246 
books. Cutch suffered severely from tbe recent plague. 

Cutta.ck| a town and district of British India, in tbe 
Orissa division of Bengal. Tbe town is situated at tbe 
bead of tbe delta of tbe Mabanadi. Population (1881), 
42,676; (1891), 47,186. It is tbe centre of tbe Orissa 
canal system, and now an important railway station on tbe 
East Coast line from Madras to Calcutta. It contains tbe 
Government college, called after Mr Ravensbaw, a former 
Commissioner; a high school, with 265 pupils; a training 
school; a survey school; a medical school, with 112 
students, of whom 5 were women; a law school; six 
printing-presses ; three vernacular periodicals ; a Baptist 
mission ; and a Roman Catholic convent. 

Tbe DISTRICT or Cuttack lies in tbe centre of Orissa, 
occupying the deltas of tbe Mabanadi and Brabmani, 
together with a billy tract inland. Its area is 3633 square 
miles. Tbe population in 1881 was 1,795,065; in 1891 
it was 1,937,681, giving an average density of 533 persons 
per square mile. Classified according to religion, Hindus 
numbered 1,881,913; Mabommedans, 52,895 ; Christians, 
2733, of whom 128 were Europeans; “others,” 140. In 
1901 tbe population was 2,059,719, showing an increase 
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of 6 per cent. The land revenue and rates were 
Es.10,32,983; the number of police was 571; the num- 
ber of boys at school in 1896-97 was 55,351, being 39*2 
per cent, of the male population of school-going age; 
the registered death-rate in 1897 was 33 ‘39 per thousand. 
The Orissa canal system, which lies mainly within Cuttack 
district, irrigated in 1897-98 an area of 200,943 acres, and 
carried 546,766 tons of cargo. The gross receipts amounted 
to Es.5,51,924, showing a net profit of Es.12,005. The 
railway across the district towards Calcutta was opened 
in 1899. Considerable trade is carried on at the mouth of 
the rivers along the coast, the principal port being near the 
lighthouse at False Point. In 1897-98 the value of 
the exports (mostly rice) was Es. 25, 7 6, 728 for foreign 
and Es. 1,50,452 for coasting trade. The imports are in- 
significant. 

Cyttle-fish« — The Cuttle-fish, whose general 
anatomy has already been described in the 9th edition 
of the Ency. Brit, are classed in the sub-kingdom 
Molltjsca on account of their bilaterally symmetrical, 
unsegmented bodies, their possession of a fleshy integu- 
ment, or “mantle,” and of a muscular “foot,” and the 
arrangement of their nervous centres in 
three pairs of ganglia. They are placed in 
the cephalous division on account of their 
having a distinct head, and a buccal cavity 
lined in almost all cases by a toothed lingual 
ribbon or “odontophore,” Within this division 
they are sharply marked off as an anciently 
developed distinct class by the following 
characters. In the earliest stage of their 
growth a part only of the germinal substance 
of the ovum is segmented, instead of the 
whole, as is commonly the case in other 
molluscs. They are provided with strong 
parrot -like horny jaws surrounded in the 
Octopods by eight, and in the Decapods by 
ten, sucker - bearing arms ; their brain is 
encased in cartilage ; their eyes are enormous ; 
and on their ventral side is an ejecting 
siphon or funnel, at the base of which lies the 
ink-bag. These characters combine to make 
them the most active, intelligent, and pre- 
daceous of all the marine invertebrates. 

The class Cephalopoda, of which the general 
characters are thus indicated, includes as a 
distinct group the members of the Pearly 
Eautilus Order, which differ only in the living animals 
by minor peculiarities, as follows : — They are protected 
by an external camerated shell; their jaws are calcareous 
and of different form; their arms arc in lobes, with 
clinging tentacles in place of suckers; their siphon is 
not a complete tube, and there is no ink-bag ; their eyes 
have no lens, but only a pin-hole aperture; and they 
have four branchiae instead of two, each of which is 
provided with a sense-organ or osphradiwm, but there are 
no branchial hearts. Those characters indicate a less 
active and intelligent animal, and one less removed by 
development from the primitive type of the class. The 
number of the branchijn has been used for the purpose of 
nomenclature, so that while the Nautilus Order belongs 
to the Tetrabranchiata, the Cuttle-fish Order belongs to 
the Dihranchiata. Besides these two orders there is an 
immense number of fossil forms, of whose branchxm nothing 
is ever likely to be known, and they have accordingly been 
sometimes classed as Tetrabranchiates and sometimes as 
Dibranchiates, but they ought rather to be called Ignoto- 
branchiates. 

Much discussion has taken place as to the true 


E-F I S H 319 

homology of the arms and their relation to the head of the 
Cuttle-fish. The majority of naturalists consider the arms 
to be part of the “foot,” which has grown up so as to 
surround the mouth, because they originate at the same 
part of the embryo as does the foot of a snail, and are 
innervated from a ganglion corresponding in its connexions 
with the pedal ganglion. In this view the siphon and 
its appendages form the remainder of the foot, and the 
animal is represented, for comparison, as standing with its 
head downwards and its body obliquely upwards. Others 
consider the siphon to represent the whole of the foot, and 
the arms to be organs special to the class. The origin of 
the arms in the development of the embryo is certainly 
very distinct at first from that of the siphon. 

The number of distinct forms now included amongst 
existing Cuttle-fish is very large, the latest census giving 
464 species. These may be described as clustering 
principally round certain weE-known types, as the ^orms 
Octopus or Poulpe, the Sepia or Squid, and the 
Loligo or Calamary, with a few specially isolated and 
interesting forms. Of these latter may be enumerated 
the Cirroteuthis and the Opisthoteuthis, which are finned 
Octopods in which no odontophore has been found, while 


their arms are webbed together like an umbrella ; and the 
latter has its siphon directed backwards. These arc prol )al )ly 
retrograde forms. Others are the Arg<iv<t'i(i(i and the 
Spirilla, on which of late years fresh light has l)con 
thrown. Of the Argonaut many fables have been told as 
to its position in the shell, and its mode of ])rogr(‘ssioii, l)ut 
in 1892 Lacaze-Duthiers had an opportunity of watching 
the living animal for a fortnight (Fig. 1). It forsakes its 
shell in adverse circumstances, but enters it again under 
favourable conditions. The front edge of the shell is 
then kept nearly vertical, and the early ])art of the 
coil encloses air which serves as a float. The funnel 
j)rojects in front below, and the beak above, the eye. 
The broad pair of arms embrace only the hinder part of 
the shell, leaving the front part uncoverexl, and the other 
arms in s-wimming are tucked inside the Bhell between it 
and the body, 

A 'well -pn^st'.rved s])(‘(Mm(“n of the animal of the Sprnila, as 
obtained by tin * (Umllvngvr Ex])edit-ion, has bc^en described 
by Pelsencer. The shell is naked and exposed both on the 
front and back of the animal, and coils towards the ventral 
side, on which the siphunclc lies. The mantle sac at first 



Fia. 1— The Arfjonaut in life. {AJter Lacaze-Dvthurs.) Tr, float; Br.a, anterior arms; 

posterior arms ; T, the expanded portion of them, once called the sails; J), 
the beak ; C, the shell ; JKn, the funnel. 
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CLASSIFICATIOIT OP CUTTLE-FISH AUD THEffi. 


u ^ 


INaiitilus. 


Spimla. Sepia. Onychoteuthis. Lohgo. 

Oigopsid®. Myopsid®, 


Itetrabranchiata. dibranchiata. 


/ 

Aturia. 


Spirulirostra. Sepia. 

Belosepia. 



Belemnitella. 

Actinocamax. 

Belemnites. 


Plesioteutliis. 


Conoteuthis. 


Coccoteuthis. Plesioteuthis. 


Belemnoteuthis. 


Sepiophora. Acanthoteuthis. 

Geoteuthia. 
Teuthidse. 


I XipMeuttiis. 
Belenmitidse. 


Chondrophora. 


g til p 
d es o 

S 3 

eS o 


Orthoceras, 


Aulacoceras. 


Plira^moteuthis. 


Phrahmophora. 


DECAPODA. 


BELEMNOIDEA. 


Discites. 


Poterioceras. Actinoceras. 


'I Gyroceras. 


LIPOPROTOCONCHIA. 


BactriteSi 


li I 


Gyroceras. Phragmoceras./T'Ascoceras. 
Nautilidje. Gomphoceratidse. 


idse. 


a§ 

tS -r' 


/js d^Lituites. 
Trochoceras. 

OjTtocerati'dse. 


OrthoceratidsB. 


HAPLOSIPHONIDA. 

^ ^Oyrtoceras. Orthoceras. ^ 

1 NAUTILOIDEA. 


Piloceras. 

Actinoceratidse. Endoceratidro. 
/ 

METASIPHONIBA. 


NOTE.—This chart is to be read as if placed on a cylinder. 


only covers the chamber adjacent to it, but afterwards 
grows over the sides and coalesces below. At the base is a 
flat depressed disc, which is not a sucker, but may he a pad 
to prevent shocks in swimming backwards. At the sides 
hang two fins which are parallel to each other, in the 
direction from back to front and not in one transverse line 
behind. The ovary lies against the right-hand side of the 
coil of the shell and the oviduct against the left, and the 
last chamber is occupied by part of the liver. The eyes 
are on peduncles sunk below the level of the head, but are 
not covered, as in higher groups. The Spirula thus 
represents an early stage in the development of the Order. 

The shells of the Cuttle-fish Order, on which we principally 
depend for our knowledge of their relations to fossil forms, 
are not in great variety at the present day, but 
torms^ the Spirula-s]ie]l itseK su^ces to connect them 
on the one hand with the Pearly Nautilus, and on 
the other with an infinite series of extinct allies. The 


Spirula, like the Nautilus, has its shell in the form of a 
conical tube, coiled in one plane and divided by cross parti- 
tions — the “ septa ” — ^into chambers connected by an inner 
tube — ^the ‘‘ siphuncle.” Possils showing these same general 
characters can be traced back to the earliest fossiliferous or 
Cambrian strata. W ith these, as the primitive ancestors, the 
history of the Cuttle-fish commences. These earliest forms 
of shell are, as might be expected, very simple. The tube is 
oval or round, the coiling is slight {Cyrtoceras), or absent 
{Orthoceras)i the septa mere shallow basins, the siphuncle a 
simple narrow tube with no fixed position, and the ornaments 
no more than lines of growth. In the later history we find 
one after another of the several elements becoming a centre 
of variation, till fixity is reached, or the element, or even the 
shell itself, is dispensed with. The first element to vary 
was the siphuncle, the complexity of which gave rise to 
such early genera as Undoceras, Piloceras^ and ActiTiocerciSj 
forming a separate group, Metasiphonida, the remainder 
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like a map of the World on Mercator’s projection. 

being Haplosiphofiba. Tliis condition of things con- 
tinued to the Carboniferous j)criod, after which no complex 
siphuncles are known; the organ then became insignifi- 
cant, and is finally lost in all the recent Cuttle-fish except 
the Spimh. The position of the siphuncle was variable 
at first, arid in those forms which are the special 
ancestors of the Nautilus it continued to be so. But 
in Devonian times a cleavage of the class took place, 
and a, new group was dovclo])ed, in which the siph- 
uncle is permanently pushed to the ventral side in the 
adult, where it is also now found in the archaic S 2 nrula. 
This group is also characterized hy having a thin and 
fragile shell, and by the peculiarities of the initial 
chamber or protoconch, which is of globular form, has a 
restricted neck, and contains the commencement of the 
siphuncle at its centre, as ^ seen in tSjrkuld. We thus 
obtain ‘two great subdivisions of the Class: on tiro one 
hand the Nautiloidea, presumably tetrabranchiate and 



certainly loss progressive; on the other, the remaining 
Cephalopoda then existing. The only collectivti name ycit 
snggestecl for this new group, unless we assume them all 
to have belonged to the Dibraiichia-ta, is the Sosipkoto- 
COKCHIA of Bather, who calls the Naiitiloids at the same 
time Lipoppotocokciiia. As the Cuttle-fish ])roper must 
have descended from those Kusiprotocoiiehia, we need 
follow the Naiitiloids no more. 

Within the there was sooti a new and 

fundamental cleavage depemdc’.ut on the variation of the 
coiling. On the one side are tluj •which 

have practically no coiling at all, and whose fragib^ shells 
arc protected, if at all, l)y a massive extm'ual guard, while 
their septa remain simple ; on tlie other sid(^ are tlu^ 
Ammo7ioicL% ■whose globular protoconch is (doscly (mvehjped 
by the later coils, which often (overlap each (jtlicr and whost^ 
septa become complex, their surface being ])artially convex 
forwards, .and their edges or “sutures ” folded or wrinkled. 

S. Hl.-™4r 
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Both these modifications seem adapted to give greater 
strength in relation to a more active life. 

The modern Decapod Cuttle-fish are undoubtedly the 
descendants of the Belemnoids. The earliest of these be- 
long to Triassic times where they are known as Aulacoceras^ 
jltmctites, and Fhragmoteuthis. It is very probable that 
there were earlier, as yet undiscovered, representatives, and 
that a cleavage had already taken place, for in the succeed- 
ing, Liassic, period a new group is well established. In this 
group, the Chonclrophora, all signs of the original septate 
shell are lost, and the protecting pen, now horny, alone 
is left. The genera, known as Tmdop&is^ Beloteuthis^ 
Geoteuthis, &c., differ in little beyond their broader pens 
from the modern Calamaries, so that they rapidly attained 
their acme of development, and then remained stationary. 
The other group, the Phragmophora^ developed the 
Behmiiites proper. These retain throughout their whole 
development the original thin shell — or “proostracum,” 
its internal septa and siphiincle forming together the 
“ phragmocone.” It is the guard that changes, either in 
form or markings. It is very feeble in Belenmoteuthis 
and said to be absent in Gonotewthis \ it commences to be 
absorbed in Beleynnitella, and is caducous in Actinocamax. 
So far we are on safe ground, for the Belemnites were 
certainly Cuttles, since their guard is known to have been 
internal, by its earlier layers being enveloped by the later 
ones; and further, they are found with the guard in 
position at the extremity of a perfectly outlined body with 
characteristic fins, ten arms with hooks, ink-bag, and eyes. 

The history of the divergence from the general Belemnoid typo 
into the two branches represented respectively by the with 

phragmocone and no macro (or modified guard), and the Sepia, with 
inucro and no phragmocone (unless the cancellous tissue represent 
it), is obscure. For the only possible suggestion for an ancestor 
of the former would be the doubtful Qonoteuthis, and the latter is 
said to have a near ally in Coccoteuthis of the Solenhofen limestone. 
Both of these are anterior to the disappearance of Belemnites, so 
that it is not certain whether the latter have been modified into, 
or superseded by, the representatives of the modern Cuttles. hTor 
is it clear whether the peculiar cancellous substance in the Se2na 
represents a senes of modified septa, or of special sheU layers. 
Each lamella is supported hy sinuous partitions rising vertically 
from the one below, and these appear to spread out horizontally 
at intervals and coalesce to form the new lamella, the whole 
being calcified in horizontal layers. The spaces bounded by 
the calcified partitions and the lamellse are occupied in the very 
fresh shell by a number of thin walled, apparently empty, cells in 
two or more horizontal layers, whose adpressed walls give the 
appearance of free membranes, hut these are without regularity. 
It is probable that these secrete some gas, so that the lamellae 
coincide in function, if not in origin, with the septa of a 
phragmocone. 

The history of the Ammonoids, including their probable 
modem representatives, the Octopods, is more complex. In 
tlus ^onp the first element to form a centre of variation was 
the septum, and its outline the suture. This variation in 
the early stages of growth has been made the basis of 
Branco s classification into the Asellati, Latisellati, and 
Angmtisellati ; in the later or adult stages it gives the priu- 
cipal generic characters of the GoTiidtite and CeTdtite groups, 
and of those remarkable forms of the Trias in which it 
reaches its acme of complexity, as in Sagecerds, Pinacocerds, 
and the Arcmtidm, Alter this, the Ammonoids settle 
down into a “ normal ” type of suture, which, though 
showing abundant diflferences of detail, can all be described, 
without straining, as modifications of a definite arrange- 
ment of ''lobes” and “saddles.” The centre of variation 
next passes to the build and ornament of the external 
shell, ^ Whilst the sutures were the principal seat of 
variation the shells remained smooth — L&iostvdCfd ; now 
they became ornamented or vougld—Trachyostraca] doubt- 
less this, on the principle of corrugated iron, made them 
stronger and less dependent on their septa. From these 
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latter the majority of the later Ammonoids have descended, 
the genera depending principally upon the build and orna- 
ments, so called, of the shell; till in Cretaceous times 
their abnormal forms, Samites, Baculites, &c., indicate 
their decadence and presage their disappearance. Other 
abnormal forms have, however, appeared at various epochs 
of Ammonite history. 

"What became of the Ammonites ^ and whence are the Octopods 
derived ? are two correlated questioias on which more light is 
desirable. The wide distribution of Ammonites in all latitudes 
and in all varieties of strata, shows that neither change of tem- 
perature nor of circumstance can have caused their extinction. 
The forward convexity of their septa suggests the secretion of gas 
at great depths which expanded as they rose to the surface before 
the last septum was fully formed. In this case they must have 
been pelagic animals, and therefore have been superseded by other 
pelagic animals performing their function more efficiently — such 
as more highly developed members of the same class. 

It is now known that Octopods were actually in 
existence in the Cretaceous period, thus overlapping the 



Fia. 2.—Palasoctopus Neiololdi, the oldest Octopod known. From 
the Oretacious rocks of Lebanon. (After H. Woodward.) 


Ammonoids in time, since a member of that group, the 
Palwoctopus (Fig. 2), has left an impression of its body, 
head, arms, and two fins, as in the Finnoctopus, on rocks 
of that age in the Lebanon. This was naked, so that in 
part of the group the shell was already dispensed with. 
On the other hand we have in the living Argonaut an 
Octopod whose shell has a great external resemblance to 
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that of an Ammonite, particularly to such an early type 
as the Trachyceras, or late type as the Hoplites. 

It has usually been considered, but not without various protests, 
that this resemblance is superhcial only, since there are no septa, 
and the shell has been supposed to bo the product of the arms 
which partially embrace it. That such is not the case has been 
shown by Steinmaim, and can be easily verified on the shell itself. 
The most solid part is a transverse bar, projecting from either side 
of the apex and spreading out in a double fold over its surface. It 
is actually inaccessible to the arms, and cannot be produced by 
them. This bar passes insensibly into the reniainder of the shell, 
which consequently has the same origin. This is composed of two 
principal layers. The inner layer is a comparatively thin basement 
membrane, irregularly folded and thickened by calcareous matter 
in irregular lines running paralled to the margin of the shell, and 
in no way interrupted in passing from one side to the other of the 
median line. Tlie outer layer, whieli has a tendency to split into 
two parts, consists of very tine vertical rods, arranged as in a pile 
carpet, which readily coalesce and arc calciticd into the solid shell. 
It is these two layers that are produced by the mantle. Besides 
these there is a thin amorphous periostracnm, often coloured with 
a brownish tint and rough on the .surla.'-(', Irom the sporadic deposit 
of calcareous particles. This is found only on the outside of the 
shell where it is covered by the arms, that is, it is wanting near 
the margin and for some distance on cither side of the median 
line. 

The relation of this shell to the animal is similar to that 
of the Naiitilus, and thus presuinahly of the Ammonite 
also, and different from that of the Sepia, inasmuch as the 
outer part of it lies on the si phonal or ventral side of the 
mouth; while in the Sepia it lies on the antisiphonal or 
dorsal side. Such is the evitleiuie at present available for 
the view that Octoi)ods are descended from Ammonites 
which have dispojised with their se[ita, or with their entire 
shell On the other liaml is the fact that no ink-hag has 
ever been found in a.ssociation with an Ammouitc. 

Autiiobitieh. — II oviiE. “(catalogue of Recent Cephalopoda,’' 
72. Pkys. /SVyc. Edinb. i.x., LSSIJ, and supplement, xii., 1897. — 
LAOAZE-DuTirrEUs. “Observation (run Argonauie do la Mediter- 
raiUie,” Arc/i-. ZooL Kepitr, x., ISO'i.-- Ilex i,ev ami Pklsknker. 
“ Report on tint Sperdmen nf (he (bmiis Sn'inth*’ collected hy ILM.S. 
‘Challenger,’” AV/;. ('hall. Zxp. Zool Ixxxiii., IS<.)2.-dBRA.Nco. 
“Beitrage /mr Ihit wieklunes gesehidde (h-r Fns.sileu Oephalo- 
podeii.” Ikilmoiituiirupkhu xxvi. xxvii., 1879-80. — ^\''ooI^^VARI), 
H. “On a Fossil Oelofms iVom the (Iretae.tjuu.s of the Lebanon,” 
Quart, J. GeoL kSoc., lit., 1898.'— Kteinmakx. “ I leber die Organ- 
isation dur Ammon item, ” Ikr, JS'dlurf, f/es. Frdbvnj^ 1888. 

(.). J.'. itu) 

Cuxha.ven| a seaport town of (lermany, belonging 
to the state of Hamburg, and situat(Ml at the e.xtremity of 
the west side of the mouth of the Kibe, 71 miles by rail 
north-west from Ibimburg. A luuv harbour was made in 
1891-96, having an urea of scpiare yards and a 

depth of 26 J feet, with a fore port lOOO feet long by 
800 feet wide ; and it is now the phna*. of departun*, and 
arrival of the mail steamers of tln^ Hamburg- American 
yteamsMp Oompuny, vvlio in HlOl transhuTed here a 
part of their permaiumt staff, I'lie pfu't is free, v.te, out- 
side the Uustoms Union (A’^/Zavc/a), and in 1899 wa.s 
entered by 331 vessels of 73,090 tons ; the imports being 
principally coals, bricks, and timln/r, and the exfmrts hsb. 
There is a fishing fhjet, for winch a new harbour was 
opened in 1892. iV>pulation (1900), 6898. 

CllZCOy the largest <li‘partmeut of Ikaii, with an un-a 
of 156,270 square mik;H and a population of 438,636. 
It contains twtdve provinces (lonvenchhg Urubamba, 
Talca, Puacartamba, Aiita, (Jn/.co, t^luispicanchi, l^irurr>, 
Acomayo, (Jliumbivilittas, Uanas, amt Canehis, The 
capital, Cuzco, has a population of 30,000. 

CycIfilCl^Sii Si‘e CnKEi‘B (/o/oha /s/uads). 

Cycling*,-- •The history of tht* pa.%timt‘, the .sport, ami 
the trade of cycling really begins witli tie* year 1885. The 
method of self-propulsion up«»n two, thrm*, or four whetd.s 
— bicycles, tricycles, or multicyrhrs— lias been practised, 


with more or less perseverance, for at least a hundred 
years. But before 1885 its votaries were either athletes, or 
persons carried away by a temporary craze ; either venture- 
some pioneers, balancing and propelling themselves, with 
varying degrees of speed and uncertainty, upon “bone- 
shakers” and “ordinaries,” tall bicycles, or the timid, 
sometimes the comfort-loving, who rode tricycles, veloci- 
pedes, or multicycles. Had it not been for the practical 
and commercial introduction of the safety bicycle, brought 
out by J. K. Starley, of Starley and Sutton, in 1885, 
cycling would never have gained its popularity or become 



Eio. 1.— CJentleman’s Hobby Horso, lSlG-30. 

a universally recognized method of locomotion. The bi- 
vention of the safety bicycle is claimed l)y numberless 
inventors. Prom 1818, the year of the craze for the 
Draisnene of Baron Drais de Saverbrun of Mannheim, who 
propelled his bicycle by half-sitting, half-standing upon a 
bar fitted with a saddle, connecting two equal-sized wheels, 
with a handle in front for steering and also for rest, ami 
by pushing with his toes which just touched the gi'ouiid, 
until 1840 and 1846, wlxeu Kirki)atrick Macmillan, a 
blacksmith of Dumfriesshire, and (lavin Dalziel, a cocjper 
of Lanarkshire, fitted cranks and ])cdals to tlu^se Draisnene. 
or similar vchi(;los, iliere is no authentic historical record. 
It has also b(!en asserted that similar nuiehiiies wcrc‘ used 
in Paris in 1816, one by M. Nu‘pice in tlu‘. Luxurnibourg 
Dardens. There was also a machiiu', shown in the 



Fuj, 11. la'ly't IImivu*, 


hi.storieal collect ion in (3ass 30 jit the Paris Exhibition 
of 1900, which was stutial liavc Ihhuj made in 1799, 
but there is no authentic proof td tla* c(»rrcctiiess of any 
datt^ befou‘ 18 IK. Mmmiillajds and Dalzier.s macluntts 
hud pedals, which niovrd |(u'(‘r.s Inu’kwards and forwards, 
conntsded with the n*ar axle, and thus drove tliem. 
< 'rodit, th«u*efore, tor the. invtuition of huhiricing end n‘ar 
driving setuiis t<» belong to .Maemillan ; l^r dlirct stiMu*- 
iiig to Baron Drais, By 1855 eranks and jaalals had 
been alHxod to tin* fr»ud wheel, wldeli was driv(*m and in 
1866 came Mi<*haux with hl» \elM<;ip*Hle, a lieavy lumbering 
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affair of bteel, iron, and wood. The rider sat upon a 
wooden or iron frame, or a long steel spring connecting the 
wheels, and he propelled and steered the cycle, kno^m as a 
bone-shaker, by the front wheel. In 1866 also, Pierre 
Lallemant took out in the United States a patent for a 
wheel driven by a crank and pedals ; this patent was 
upheld for many years, and later it had much to do with 
the development, or want of development, of the American 
cycle industry. A similar patent was granted to E. Gillman 
in England a few months earlier. Lallemant’s machine 
was shown by Michaus in the Paris Exhibition of 1867. 
In the same year the first modern machine vdth a large 
wheel in front is said to have been made in England, 
but the maker’s name is unknovm. Crank-action, how- 
ever, had been applied to velocipedes with three or 



Pig. 3.— The Boneshaker, 1S6S. 

four wheels many years before. In 1868 the bone-shaker 
was imported into England from Paris by Mr Turner. 
And in 1869 Michaux is reputed to have produced in 
France the first bicycle with a big front wheel, the 
“ordinary.” These two statements seem contradictory, 
but it would be impossible to prove, or disprove their 
truth at the present time — that is, to prove whether the 
bicycle with the large front wheel was first made in Eng- 
land or in France. There is no doubt, however, that the 
taU bicycle was at first used more generally in England. 
There was unquestionable delight and pleasure in riding 
this machine, and very long tours and very fast times on 
the road and path were made on it. H. L. Cortis covered 
20 miles 300 yards in the hour, in 1882. In 1884 Thomas 
Stevens started from San Francisco to ride round the 



Fig. 4.— Ancient Wood Tricycle, 1850-55. 

world, a feat of most surprising pluck, energy, and endur- 
ance, which he accomplished in three years. Endless 
attempts were made to produce dwarf or safety bicycles 
which should combine the safety of the tricycle with the 
speed of the ordinary. Among the most popular were the 
“ Extraordinary Challenge,” the “ Facile,” the “ Kangaroo,” 
the “ American Star,” but, though they possessed scarcely 
greater safety than the ordinary, they were very complicated, 


and have all disappeared. Starley’s “Eover,” however, 
was safe, and was a success from the start. He returned 
to the form of the “Draisnene,” but the “Eover” was 
driven by a chain carried on a gear wheel, so that the 



Fig 5.— The “ Phantom,” 1S69. 


rider by one revolution of the pedals propelled his cycle as 
far as or farther than the rider of the tall ordinary. This 
chain travelled from a crank axle, fitted between the two 
wheels, to the hub of the back wheel, and the machine was 
steered by the front wheel. Save in structural details the 
safety is the same to-day as in 1885. 

About 1870, or possibly before — the exact date is 
, unknown — steel suspension wheels had been substituted 
for wooden spokes, and solid rubber for iron tyres. But 
even with rubber tyres (by 1887 to 1888 large cushion 
tyres had been fitted to the wheels and powerful springs to 
deaden vibration added to the frame) the progress of the 
cyclist along the road was anything but pleasant. The 
vibration on the tall bicycle, produced by the small back 
wheel, often only from 14 to 18 inches in diameter, though 
the front wheel had grown from 50 to 60 inches, was 
most trying, and the jolting on the safeties, with their tiny 
tyres, was almost equally bad, producing not only nervous 
exhaustion and fatigue, but, with most people, ultimate 



Fig. 6.— Grout’s Tension, 1871. 

distaste for the pastime. Sir Benjamin Ward Eichardson 
was the first to draw serious attention to the mental 
and physical danger of vibration. But no satisfactory 
solution was to be found.. The safety not infrequently was 
totally unmanageable. The frames had no uniformity. 
They were either made in a series of curves, or with twO' 
crossed tubes like an open pair of scissors stayed by wires. 
The diamond frame, now universal, was. faintly suggested 
by imaginary lines, and the diagonal one was unthought of. 
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In 1888 a veterinary surgeon of Belfast, J. B. Dunlop, 
■substituted for the solid, or cushion tyre,— the latter a much 
enlarged rubber tyre with a hollow core, both of them 
cemented to the rim, — a bandage composed of a rubber tube, 
about two inches in diameter, vulcanized or solutioned to a 
canvas cover, which encircled the whole rim and was then 
inflated by an air pump. The idea was not new; in 1846 
Mr William Thompson had taken out a patent for a 
pneumatic tyre, for carriages, little used at the time and 
afterwards completely forgotten. Upon a machine fitted 
with the Dunlop tyre, races were won by Messrs Ducros in 
Ireland in the spring of 1888, and afso at an autumn meeting 
of the Surrey Bicycle Club at the Kennington Oval in the 
same year, while a few tourists made experiments with 
the new tyre on the road. It was at once seen that 



not only had vibration been greatly lessened, but speed 
wonderfully increased, and this invention of the veterinary 
surgeon, who did not even ride a liicycle, when applied to 
the safety, gave cycling its universal popularity. Within 
a few years the ordinary or tall front-driven bicycle and 
the tricycle almost disappeared. The former has gone 
almost entirely save as a dwarf, and the latter only survives 
as the carrier, though a certain number are still manu- 
factured of the Humber Gripper type. The safety also 
solved the problem of women cycling without being 
compelled to adopt male attire. There was an attempt to 
change women’s costume, and for safety and case such a 
radical change might be an improvement. But the general 
feeling, warranted by the general result, when the experi- 
ment was made, was against it. Women had for years 
ridden the tricycle. But tricycles weighed ordinarily from 



Fio. 8.-Th0 “Facile^ 1879-84. 

60 to 100 S) or more, and were therefore unsuitable for 
them, unless in the form of tandems and sociables, on 
which the greater part of the work was usually done by a 
male rider. Still, as far back as 1883 or 1884 the whole 


of Europe had been covered by women on tricycles. 
Bicycles for women were introduced about 1887 or 1888 by 
Starley Brothers, the makers of the Psycho,” and by 1890 
or 1891 they had been generally adopted The first 
machine of this sort is said to have been made by J. 
M‘Cammon of Belfast in 1884. Tandem bicycles first 
became practical about 1889 or 1890, and in a few years 



Fig. 9.— Otto Dicyclc, 1S70. 

they virtually superseded the tandem tricycle. Save 
that they are strengthened and simplified in construction 
there is little change in them. Certain makers of cycles 
deserve to be remembered. A few names will always 
stand out prominently. Among them are D. Eudge, 
Thomas Humber, James Starley, for his balance gear, W. 
Bown, the inventor of ball-bearings, and J. K. Starley — 
men who more than any others impressed their inventive 
genius on the industry and the trade, though the present 
mechanical position of the cycle industry is the result of 
the untiring labour of multitudes of inventors everywhere, 
J. K. Starley, practically and commercially, made the 
safety bicycle in 18815. But nine years before this, in 
187C, Messrs Henry Bate and George Shergold were 
working at the safety idea, Bate by gearing up, Shergold 
by means of a small front wheel. In the same year, too, 
Mr H. J. Lawson patented a lever-driven safety, but the 
rear wheel was from 50 to 84 inches, and, in 1879, he 
produced Lawson’s bicyclette. This, however, was, in 
many details, very like the bone-shaker of a few years 
before, though it had a small back wheel which was 
geared up and chain-driven. 



By 1895 so universal had become the popularity of 
cycling that the makers wore unable to cope with the 
demand. How factories were started, small shops grew 
into large companies, and where the cai)ital invested in 
them before had been reckoned by hundreds it speedily 
became millions. For was the new activity confined to 
cycles alone or to Great Britain. Tyros, component parts, 
lamps, saddles, every sort of accessory, acc^uired enormous 
financial hui)nrlance. The Dunlop Co., started in 1889 with 
a capital of £35,000, was floated in 1894 for £5,000,000. 
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The makers who by their mechanical genius had brought 
the niaiiiifactiire of cycles well on the way towards perfec- 
tion, each one striving to improve his own detail, were now 
swallowed up by compant’ promoters and adventurers, bent 
simply upon lining their own pockets, at any cost, by 
supplying a world which had suddenly gone cycle-mad. 
The result was that energy was mainly turned to the pay- 
ment of dividends by the grossly over-capitalized companies. 
Machines, instead of being built by mechanics proud of 
their work, in many cases "were simply put together in the 
shortest possible time, and turned out in the greatest 
possible numbers in one or more standard patterns. For 
these the world clamoured, and for a year the makers could 
not produce them fast enough. In another year the 



demand decreased. The inventive spirit had become 
dormant, the British market was over-stocked, and, as the 
British manufacturers refused to consider the wants of 
foreign customers, their store rooms remained crowded with 
unsold machines, dividends were unpaid, and all but the 
strongest firms went to the wall. Although cycling 
remained as popular as ever, the trade became dis- 
organized, through seeking, frequently by cheapness and 
the resurrection of antiquated ideas, to bolster itself up, 
rather than by individual excellence to regain its lost posi- 
tion. The only attempt to meet individual requirements 
was to be found among a few makers who built cycles to fit 
their riders, as was done at the very beginning of the 
industry. A similar state of affairs, more or less, exists in 
almost all other countries. In America a huge trust was 
organized, by which it was hoped that the wants of 
manufacturers, rather than the desires of purchasers, would 
be promoted. But ever since Lallemant’s patent was 
purchased by one company, and sustained, it has been the 
effort of the American cycle makers to compel riders to 
purchase machines made in the fashion which was most 
profitable for them. Hence dropped steel forgings, wood 
rims, and single tube tyres were for a time all but universal 
in America, As American cycles are made by the most 
perfect automatic machinery, and as the parts can be 
duplicated, the whole of Europe, as well as America, for a 
year or two, was all but monopolized by the manufacturers 
of the United States. They, however, paid little more 
attention than the English makers to European wants, 
so that they, too, began to lose their hold. With the 
20th century, however, the outlook became more 
hopeful. 

Although cycle tours were taken and cycle clubs estab- 
lished almost as soon as the cycle appeared (the Pickwick 
Bicycle Club of London was founded in 1870, and is the 
oldest bicycle club in the world), and although the Cyclists^ 
Touring Club, then known as the Bicycle Touring Club, 
was organized in 1878, it was not until 1895 that this 
organization assumed its present importance. To-day it 


numbers about 56,000 members, scattered throughout 
Europe and America and even the East. It is the only 
international organization of the kind, though almost every 
other country possesses a national club. The League of 
American Wheelmen, started in 1880 in a very small way, 
was able, after a period, to claim a membership of over 

100.000, a degree of prosperity which it could not 
maintain, for by 1900 its members had dwindled to 

28.000. The Touring Club de France, founded 1895, 
at the present time is numerically the strongest, vdth 
72,000 members, but cycling is only one, if the chief, 
of its objects. An International Tonring League has 
been formed by the national clubs, and it numbers a 
quarter of a million members. The aim of these asso- 
ciations is the promotion of cycle touring. They publish 
road-books, maps, and journals ; they recommend hotels in 
their own and other countries Avith fixed tariffs ; they 
appoint representatives to aid their members when touring ; 
and they have succeeded in inducing most governments to 
allow their members to travel freely across frontiers without 
paying duty on their cycles. Another important branch 
of the work of these clubs, either directly or indirectly, is 
the improvement of the roads. This is accomplished either, 
as in Belgium, where aU the roads are paved, by the taxa- 
tion of cycles and the consequent demand on the part of 
riders for side jDaths ; or by grants of money, as in France, 
to aid the State ; or, as in Great Britain, by the publication, 
through a body known as the Loads Improvement Associa- 
tion, of good-roads literature, and by watching, promoting, 
or suppressing, when possible, various parliamentary and 
local government and railAvay bills affecting cyclists. In 
the United States also the League of American Wheelmen 
is devoting itself more and more to the good-roads question 
with satisfactory results, laws for improved road legislation 
having been passed in many states. The clubs have in all 
countries erected a system of warning-boards upon dan- 
gerous hills. In France even the best route is suggested 
by a sign-post, while cyclists who come to grief in lonely 
places find a repair outfit for their free use. The large 
touring organizations have therefore, to a great extent, 
superseded the old clubs. If these still exist in a quiet 
way — a few possessing well-appointed club-houses — they 
have lost their usefulness, now that all the world cycles, 
and survive merely as social organizations. The Stanley 
is an exception. It continues to promote the large annual 
show of cycles, held almost regularly since 1877, the 
makers of England and other countries having borrowed 
the idea, until the big yearly exhibition of machines has 
become an institution everywhere. 



Fig. 12. — The “ Rover,” 1886. 


Each country also possesses an organization for the 
government of cycle racing; and although these unions, 
one object of which — ^usually the main one — ^is the en- 
couragement of cycle racing and cycle legislation, boast an 
enormous membership, their membership is often composed 
of clubs and not individuals. * Among the most important 
are the National Cyclists’ Union of England and the Union 
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Velocipedique of France. These bodies are also bound 
together by the International Cyclists' Association, which 
is devoted mainly to the promotion of racing and legisla- 
tion connected with it all over the world. The National 
Cyclists’ Union, originally the Bicycle Union, which was 
the parent body of all, formed in February 1878, was the 
first to put up danger-boards, and also was early instru- 
mental, alone and Avith the C.T.C., in framing or suggesting 
laws for the proper government and regulation of cycle 
traffic, notably in establishing its position as a vehicle 
in securing universal rights, in endeavouring, again in 
conjunction with the C.T.G., but unfortunately with little 
success, to increase facilities for the' carriage of cycles on the 
railways, in securing the opening of parks, and in promoting 
many other equally praiseworthy objects. For a number of 
years, however, it has been more prominent as the ruling 
race -governing body. But cycle racing has fallen upon 



Fig. 13.— The Iliunbor Pattern Safety, 188S. 


the same evil days as cycle making. As in all other forms 
of sport, racing apparently occupies a great deal of public 
attention, and at one time a cycle race drew a large number 
of spectators, but noAV it has lost the public favour, or 
rather it is ignored by the public. The reason is that 
cycle racing has been mainly an advertisement for cycle 
makers. The presence of the man, directly or indirectly, 
in the employ of, or aided by a maker, and the consequent 
mixing up of trade and sport, have lowered racing not 
only in the public estimation, but in that of all genuine 
amateurs. There have always been a few amateurs who 
have raced for the love of the sport, but the greater number 
of prominent racing men have raced for the benefit of a 
firm, so much so that, a few years ago, an entire section of 
racing men were classed as “makers’ amateurs.” They 
did not confine themselves to the race track, but appro- 
priated the public roads until they became a danger and a 
nuisance, and road -racing finally was abolished, though 
record rides, as they are called, arc still indulged in, being 
winked at by the police and by the cycling authorities. 
The makers’ amateurs at least rode to win and to make 
the best time possible. But the scandal was so great that 
a system of licensing riders was adopted by the N.C.U., 
and if this did not effectively kill the sport, the introduc- 
tion of waiting races did. There probably is considerable 
skill in riding two-thirds of a race as slowly as possible, 
and only hurrying the last part of the last la}), but it does 
not amuse the public, who want to see a fast race as well 
as a close finish. This also accounts for the fact that some 
of the early records have not yet been beaten. The intro- 
duction of pacing by multicycles and motors next took 
from cycle racing what interest was left. A motor race, 
in which the machines are run at top speed, is more exciting 
than the spectacle of a motor being driven at a rate which 
the cyclist can follow with the protection of a wind-shield. 
In America this system of proving what cyclists can do with 
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racing machines, has been carried so far that in 1899 a 
board track was laid down on the Long Island railv^ay for 
about two miles between the metals, and a cyclist named 
Murphy, following a train, and protected by enormous wind- 
shields, succeeded in covering a mile in less than a minute 
iu the autumn of 1900. W. Stinson covered forty miles 
in an hour on a safety, thus doubling Cortis’s record on the 
tall machine. Other cyclists have devoted themselves, at 
the instigation of makers, to the riding of a hundred 
miles a day every day for a year. It would be difficult 
to say what advantage there is in these trials and contests. 
They are not convincing records, and only prove that some 
people are willing to take great personal risks for the 
benefit of their employers. E. Hale during 1899-1900 
covered 32,496 miles in 313 days. For many years also 
long-distance races, mostly of six days’ duration, have been 
promoted on covered tracks. Though condemned by all 
cycling organizations, they find a great deal of pecuniary 
support. Racing is probably at the present day in the 
most flourishing condition in France, where more money 
is offered in prizes on the track, the city of Paris grant- 
ing funds for the purpose, and where also, on certain 
occasions, as in the race from Bordeaux to Paris, held 
annually in May, the high roads are given up unreservedly 
for twenty-four hours to a carnival of recklessness. 

The cycle has also been taken up as a war machine. 
For this idea the army is indebted to Colonel A. R. Savile, 
who in 1887 organized the first series of cycle manoeuvres 
in England. Since then military cycling has been continued 
and somewhat encouraged by the organization of cycling 
sections among volunteers and a special corps, the 26th 
Middlesex, and to a less extent in the regular army. On tlie 
Continent cyclists are attached to many army corps, if not 
to every regiment, as scouts, messengers, and despatch- 
bearers, in which capacity they may at times be of great use. 

Cycling has })roduced a literature of its own, both of 
the pastime and of the trade. Owing to the enormous 
})rofits Avhich, for several years, were obtained by cycle 
makers, a trade press appeared which sim})]y lived by, and 
out of, its advertisers ; and though each country has one 
or more genuine trade journals, the large proportion of 
these sheets have been worth, in a business aspect, as 
little practically, as from a literary standpoint. On the 



Fki. 14.— Rftcing Ordinary, 1887. 

other hand a vast mass of practical and unpractical, 
scientific and medical, historical and tonring treatises and 
records have a})})eani(l, but even this literature is mostly 
of a rather ephemeral character. 
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The history of cycling on the continent of Europe and 
in America is virtually a repetition of the happenings 
in Great Britain. Though the invention of the modern 
cycle is probably due to Michaux, a Frenchman, cycle- 
making reaches its greatest perfection in England. Im- 
provements in many ways have been made in France and 
America, but English cycles of the best makes are still 
regarded as the most trustworthy. France, however, has 
done more for the cyclist than any other country, owing to the 
fact that she jjossesses the best roads, kept up to a certam 
extent by the cycle tax, thus giving the cyclist a certain 
official position and right ; moreover, cycles are conveyed 
free on railways, and State aid is given to the sport and 
the pastime, with the result that trade for some years 
has been in a very flourishing condition. In Germany, 
Italy, Switzerland, and Holland much the same state of 



Fig. 15.— Safety, 1901. 


affairs exists, though in a lesser degree. In Belgium the 
cycle has worked a veritable revolution in the national life. 
The surface of the greater part of the country is loose and 
sandy, and the roads therefore have been all paved, and 
are impossible for light traffic, because the paving is so 
bad. The cycle tax consequently has been devoted, first, 
to the construction of cycle-paths, on which wheelmen have 
equal rights with pedestrians, and secondly, to the replacing 
of the paving by macadam. In this way alone cycling 
has proved of inestimable benefit to Belgium and Luxem- 
bourg. In the United States also, though it has not yet 
been possible to procure uniform legislation, good-roads 
and side-path Bills have been introduced in various states, 
mainly at the instigation of wheelmen, while state aid has 
been obtained by law for the free carriage of cycles. 

World/ s Records in 1900. 


The following are the world’s records to the end of 
1900, which have been accepted by the Union Cycliste 
Internationale : — 


Miles. 

Time. 

Holder and Place. 

Date. 


20'V 

Major Taylor at Chicago 

Nov. 9, 1899 

i standing 

27| 

Green at London . 

Ang. 2, 1899 

it flying 


Major Taylor at Chicago 

Nov. 10, 1899 

i standing 

51i" 

Green at London . 

Aug. 2, 1899 

1 flying 

r:04f 

Chase at London . 

July 26, 1900 

J standing 

l':15 

Green at London . 

Aug. 2, 1899 

1 flying 

V:22| 

Major Taylor at Chicago 

Aug. 3, 1899 

1 standing 

r:38f 

Chase at London . 

July, 26, 1900 

1 » 

2':61| 

Stinson at Brockton 

Qct. 24, 1900 

3 „ 

4': 18 

Elkes at Brockton 

Nov. 8, 1900 


5':44f 

Elkes at Brockton 

Nov, 8, 1900 

5 ,, 


Elkes at Brockton 

Nov. 8, 1900 


14':22| 

Bange at Paris 

Aug. 28, 1900 

20 „ 

29': 33 

Elkes at Brockton 

Oct. 27, 1900 

P - 

37': 02^ 

Elkes at Brockton 

Oct. 27, 1900 

So „ 

44':49 

Elkes at Brockton 

Oct. 27, 1900 

40 „ 

59';43f 

Stinson at Brockton 

Oct. 25, 1900 

50 

1^:14:551 

Bange at Paris 

Nov. 4, 1900 

100 „ 

- 2^:33:401 

Bange at Paris 

Nov. 4. 1900 

200 „ . 

61^:37:43 

Walters at Paris . 

Sept. 15-16, 1900 

300 

103:12; 45^ 

Walters at Paris . 

Sept. 15-16, 1900 

400 

143;04:24 

Walters at Paris . 

Sept. 15-16, 1900 

500 

183:19:19? 

Walters at Paris . 

Sept. 15-16, 1900 

600 

223:40:051 

Walters at Paris . 

July 8-9, 1899 


(j. P.^) 

Cyprus^ an island situated in the easternmost 
basin of the Mediterranean, in size only inferior to Sicily 
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and Sardinia. It is nearly equally distant from the coast 
of Asia Minor to the north and from that of Syria to the 
east, lying between 34° 33' and 35° IF N. lat., and 32 20' 
and 34° 35' E. long. Its greatest length from west-south- 
west to east-north-east is about 140 miles, and its greatest 
breadth from north to south about 60 miles. The mean 
temperature is about 69° Fahr. ; mean maximum, 78 ° Fahr. ; 
mean minimum, 57° Fahr.; average rainfall for the last 
ten years, 19T6 inches. Where there are marshes there 
is malarial fever, but this is rarely of a severe type. 

Area and Population . — In 1885 a trigonometrical survey 
and a map on the scale of 1 *.63360 were executed by 
Captain (now Lord) Kitchener, E.E., who made the area 
3584 square miles. The population in 1881 was 186, 173 ; 
in 1891, 209,286. The island is divided into six districts, 
which contain, besides their chief towns, 687 villages 
and 58 monasteries. Limasol (Gr. Lemessos)^ on the south 
coast, is the chief seat of the wine and carob trade. 
Kyrenia (Gr. Kyreneia), on the north coast, has a small 
harbour recently improved, and carries on some trade 
with the Cazamanian coast, which is plainly visible. Its 
castle, a virgin fortress, for it has never been captured, 
was built in the earliest years of the 13th century. For 
Nicosia, Famagusta, Larnaca, and Paphos, see under 
those heads. 

Constitution and Government . — Under a convention 
signed at Constantinople, 4th June 1878, Great Britain 
engaged to join the Sultan of Turkey in defending 
his Asiatic possessions (in certain contingencies) against 
Russia, and the Sultan, “ in order to enable England to 
make necessary provision for executing her engagements,” 
consented to assign the island of Cyprus to be occupied 
and administered by England. The British flag was 
hoisted on 12th June, and the conditions of the occupation 
were explained in an annex to the convention, dated 1st 
July. An Ord,er in Council of 14th September, modi- 
fied so far as related to legislation by another of 30th 
November, regulated the government of the island. The 
administration was placed in the hands of a High Com- 
missioner with the usual powers of a Colonial Governor. 
Executive and Legislative Councils were established ; and 
in each of the six districts into which, for administrative 
and legal purposes, the island was divided, a commissioner 
was appointed to represent the Government. The Execu- 
tive Council consists of the High Commissioner, the 
Chief Secretary, the King’s Advocate, the senior officer 
.in charge of the troops, and the Receiver -General, 
with, as ‘‘additional” members, two Christians and one 
Mussulman. The Legislative Council consists of six non- 
elected members, being office-holders, and twelve elected 
members, three being chosen by the Moslems and nine 
by the non -Moslem inhabitants. British subjects and 
foreigners, who have resided five years in Cyprus, can 
exercise the franchise as well as Ottoman subjects. The 
qualification otherwise is the payment of any of the 
taxes classed as Yergi Taxes (see below). The courts in 
existence at the time of the occupation were superseded 
by the following, constituted by an Order in Council dated 
30th November 1882: — (1) a supreme court of criminal 
and civil appeal ; (2) six assize courts ; (3) six district 
courts ; (4) six magistrates’ courts ; and (5) village courts, 
at present ten in number. Actions are divided, according 
to the nationality of the defendant, into “Ottoman” and 
“ Foreign ” ; in the latter, the president of the court alone 
exercises jurisdiction as a rule, so also in criminal cases 
against foreigners. The law administered is that contained 
in the Ottoman codes, modified by 337 ordinances passed 
by the Legislative Council. 

Religion . — ^In 1891, 47,296 of the inhabitants were 
Moslems; nearly all the remaining 161,990 were Chris- 




C Y P 

tians of the Orthodox Greek Church. The Mussulman re- 
ligious courts, presided over by Cadis, are strictly confined 
to jurisdiction in religious cases affecting the Maliommedan 
population. 

Instruction. — k. general system of grants in aid of 
elementary schools was established in 1882. There are 
some 200 connected with the Greek Orthodox Church, 
receiving about £2730 ; about £650 is granted to some 70 
elementary Moslem schools. Aid is also given to Armenian 
schools at Nicosia, a Maronite school at Kormakiti, a 
Moslem high school (maintained entirely by Government 
at a cost of about £200 a year), and a training college at 
Nicosia for teachers in the Orthodox Church schools, to 
which also £200 is granted annually. There are Greek 
high schools at Larnaca and Limasol. By a law of 1895 
separate Boards of Education for Moslem and Greek 
Christian schools have been established, and in each 
district there are separate committees, presided over by 
the coinmissioner. The total enrolment is about 17,900 
— 4400 Moslems and 13,500 Christians. 

One hundred and twenty lepers are treated in a farm 
specially assigned to them. Eight weekly newspapers in 
Greek, and one in Turkish, are published in the island. 

Finance . — The principal sources of revenue are ; — 

(1) Yergi taxes, or taxes on house and land property, 
and trade profits and incomes (not including salaries) ; (2) 
Military exemption tax, now payable by Moslems and 
Christians alike, but not by foreigners, of 2s. 6d. a head 
on males between 18 and 60 years of age; (3) Tithes. 
All tithes have been abolished, except those on cereals, 
carobs, silk cocoons, and, in the form of 10 per cent, ad 
mlorem export duties, those on cotton, linseed, aniseed, and 
raisins (all other export duties and a fishing tax have been 
abolished) ; (4) Sheep, goat, and pig tax ; (5) An excise on 
wine, spirits, and tobacco ; (6) Import duties ; (7) Stamps, 
court fees, royalties, licenses, tScc. ; (8) Salt monopoly. 

There is a temporary tax of i per cent, on tithes and 
certain incomes to provide means for the destruction of 
the locusts. Foreigners are now liable to all the above 
taxes except the military exemption tax. The annual sum 
of £92,800, payable to Turkey as the average excess 
(according to the years 1873-78) of revenue over expendi- 
ture, but really appropriated to the interest on the British 
guaranteed loan of 1855, is a heavy burden. But if not 
lightened, taxation has at least been better apportioned. 

Production and Industry . — Hock crystal and asbestos 
are still found in the district of Paphos. Gypsum is 
exported unburnt from the Carpas, and as plaster of Paris 
from Limasol and Larnaca. Statuary marble has been 
found on the slopes of Buffavento in the northern range. 
Excellent building stone exists throughout the island. 
The salt lakes of Larnaca and Limasol are practically in- 
exhaustible. The most important species of the few trees- 
that still remain in the island are the Aleppo pine, the 
Pinus laricio, Cypress, Cedar, Carob, Olive, and Quercus 
alnifolia. Recent additions are the Eucalyptus, Casuarina, 
Pinus pinea, and Ailanthus. Since 1878 some protection 
has been afforded to existing plantations, and some attempt 
made to extend their area ; but the budget of the Forest 
Department is starved, and the progress made is slow. 
The soil is extremely fertile, and with a fair rainfall, 
say, 13 inches, between November and April, yields mag- 
nificent crops, but the improvements in agriculture aro 
scarcely satisfactory. The methods and appliances used 
are extremely primitive, and inveterate prejudice debars 
the average peasant from the use of new implements, of 
fresh seed, of manure ; he cares nothing for the rotation 
of crops, or for the cleanliness of his land. A director of 
agriculture was appointed in 1896, and leaflets are issued 
pointing out improvements within the means of the villager, 


R U S 329 

and how to deal with plant diseases and insect pests. The 
rehabilitation of the French vineyards has contributed 
almost fatally to the depreciation of the native wines, 
which are pure and strong, but not always palatable. The 
experiments made to improve the quality and to secure a 
European market have not, so far, proved remunerative. 
Yery large sums have been expended on the destruction of 
locusts ; they are now practically harmless, but live locusts, 
and locusts’ eggs are diligently collected every year. A 
committee exists “for the improvement of the breeds of 
Cyiorus stock”; stallions of Arab blood have been im- 
ported, and prizes are offered for the best donkeys. Cattle, 
'sheep, mules, and donkeys are sent in large numbers to 
Egypt. Cyprus mules have found favour in war in the 
Crimea, India, Uganda, Eritrea, and Egypt. Out of the 
£314,000 advanced under the Colonial Loans Act, 1899, 
£60,000 has been allotted for irrigation; and under the 
superintendence of an officer lent by the Government of 
Madras, two great works are in process of construction. The 
smaller includes a reservoir at Syncrasi (Famagusta D.), 
with a catchment of 27 square miles and a capacity of 70 
million cubic feet. It reclaims 360 acres, and should irrigate 
4320. The larger scheme includes three large reservoirs 
in the Mesaoria to hold up and temporarily store the flood 
waters of the Pedias and Yalias rivers. It is estimated that,, 
at a cost of £50,000, 42,000 acres will be irrigated and 
10,000 reclaimed. The net return is calculated at 5 per cent, 
on the cost of both schemes. Manufactures are unimportant. 

Qormierce . — During 1887-98 the annual value of imports and. 
exports, as calculated for the financial year ending 31st March,, 
fluctuated considerably. In 1887-88 the total imports were 
£356,375, and in 1887-89 the total exports averaged £205,781 
(specie neglected). In 1899 the imports were — of goods, 
£289,962, and of specie, £27,799, a total of £317,761 ; and the 
exports were — of goods, £264,851, and of specie, £43,398, a total 
of £308,249. The most important items of imports in 1899 were 
manufactured cotton, £29,545 ; raw cotton, £18,498 j tobacco, 
£21,961 ; woollens, £18,902; timber, £14,618 ; leather, £13,632; 
corn, &c. (mainly Hour), £12,784 ; and of exports, carol).s, £68,213 ; 
corn, &:c. (mainly barley and wheat), £38,105 ; wino, £32,064 ; 
animals, £20,340 ; fruit (chiefly raisins), £19,829 ; silk cocoons, 
£14,708. The export of sponges reached 140 cwts. 

Shipping. — In 1899, in the coasting trade, 2297 vessels (2080 
sailing), of 146,465 tons entered, and 2358 (2141 sailing) of 145, 462 
tons cleared the ports; in the foreign trade 1149 ve.ssGl3 (932 
sailing) of 258,454 tons entered, and 1144 (927 sailing) of 260,046, 
cleared. 

Internal Conwmnications, — (i.) Roads: 488 miles of roads 
classed as “good” or fair “carriage roads” have l)eeti constructed 
between 1878-99, at a cost of £139,720. (ii.) Posts and Tklk- 

aiiAriis ; There are 23 post ofiices, 18 rural mail sections, and 7 
money order offices. In 1898-99, 268, 670 internal letters wore dealt 
with, 212,200 external, and 148,000 nowsjiapers. The total cost 
of the postiiH» service was Ic'.aving a surplus of £240. Thom 

are 9 telegraph ollicos. The Imperial Ottoman Tdi^graph Company 
has 67 miles of lino, and a cable connecting the Carpas with Syria ; 
the Eastern Telegraph Company has 170 miles (jf Hue, and a cable 
connecting Larnaca with AUixandria. In 1898-99 the former 
despatched 2650 ino8sage.s, and the latter 17,750. 

Banking and Ourmney . — The Im])(!rial Ottoman Bank has 
branches at Larnaca, Nicosia, and Limasol. In 1882 the following 
coins were decreed legal currency : gold - sovereign, halt-sovfireign, 
Turkish lira, and French 20-fran(j ])i(*<'e; silver- llorin, sliilling, 
sixpence, and threepenny piece : limit, of tender, £3 ; broimo— 
piastre (9 = ls.), half-piastre, and cpiarttT-jjiast n- : limit, of tender, 
27 piastres. A law relating to weights and measures w'as passed in 
1890. Those in use are the Turkish standards. The oko=2‘8 It) 
avoirdupois, and the donum = about J aero. 

AtTTUOiaTlxs.—J^))^ Attempt at a JAMiogruphif qf Cijprm, by 
C. D- CoBHAM (4th ed., Nicosia, 1900), registers over 700 work.s. 
which deal with Cyprus. No one full and eompnln'iisive account 
of the island exists, though B\ich is being compiled by i)r Eucjen 
Oukrhummer, of Munich. The most interesting travels may bo 
found under the names of Erdix Fabee- Evagatorkm. Stutt- 
gart, 1843. — Dk Villamont. Voyages. Arras, 1598 .-— Vax 
Kootwyuk. (Jotorici (tinerarinm, Antwaup, 1619,— -R. Pibiockk, 
JOeseriptUm. of the East. London, 1743.— A, I)iiUMMt)ND. Truirh. 
London, 1754.— E, D. Cbabo, Travels. London, 1812.— Sir 
S. Bakre. Cyprus in 1S79. London, 1879,"— W. 'll. Mallock. 

S. 111 — 42 
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la an Enchanted Island, London, 1879.— The geology of t^e 
island lias been well handled by A. Gaudrt. Gtologie de LIU 
de fjhypre. Paris, 1862. Its natural history by^F. UNGp 
and T. Kotschy. Die Insel Cypern. YTien, 1865. Nuims- 
iiiatics by the dug de Luykes. Eurnismatique et Inscriptio'm 
Ciiwiotes, Paris, 1852.— K. H. Lan’G. Numism. CliTonicU, vol.xi. 
1S71.— J. P. Six. Rev. Nam. pp. 249-374. Paris, 1883 ; and E. 
Babelon. Moniiaies Grecques. Paris, 1S93. The coins of 
luedit'eval date have been described by P. Lambbos. Monnaies 
intklUes. Athens, 1876 ; and G. Schlumberger. Nam. de VorUnt 
latin. Paris, 1878. Inscriptions in the Cypriot character have 
been collected by M. Schmidt. Rmunlung. Jena, 1876_; and 
W. Deecke. Die Grieckisch Kyprischen Inschriften. Gottingen, 
1883 ; in Phcenician in the C. I. P. Paris, 1881. — J. Meursitjs, 
Cl f pros, Amsterdam, 1675, marshals the classical authorities ; and 
W. Exgel, Kypros, Berlin, 1841, gives a good summary of the 
ancient history of the island. For the Phcenician elemejit, see 
F. Movers, Die Phomzier. Bonn and Berlin, 1841-56. — L. 
Comte de Mas Latrie published between 1852-61 one volume 
of History (1191-1291), and two of most precious documents in 
illustration of the reigns of the Lusignan kings. — Fra Stefano 
Lusignano, Chorograffia di Cipro, Bologna, 1573, and Bp. Stubbs, 
Two Lectures, Oxford, 1878, are uselul for the same period; 
and perhaps a score of contemporary pamphlets— the best of 
them by N". Martixengo, Relatione di tutto yl successo di 
Famagosta, Venezia, 1572, and A. Calepio (in Lusignan s 
Chorograffia) — preserve the details of the famous sieges of Nicosia 
and Famagosta.— G. Mariti, Viaggi, Lueca, 1769,_aud Ctpri- 
ANOS, History, Venice, 1768, are the best authorities of Cyprus 
under Turkish rule. Mediaeval tombs and their inscriptions are 
recorded and illustrated in T. J. Chamberlayne, Laerimcz 
Nicossienses, Paris, 1894 ; and C. Exlart’s charming and valuable 
volumes, LArt GotMque et la Renaissance en Chypre, Paris, 1899, 
deal with mediaeval architecture. — J. Hackett treats exhaustively 
The Church of Cyprus, London, 1900. (c. D. C.) 

Cypeiote Aech^ology. 

At the time when the article Cypeus was written for 
the ninth edition of this Encyclopaedia, little was known 
of the archaeological history of the island. A few chance 
finds of vases, inscriptions, and coins; of a hoard of 
silver bowls at Bali (anc. Idaliuni)^ in 1851; and of a 
bronze tablet with Phoenician and Cypriote bilingual 
inscriptions,^ also at Bali, and about the same time, had 
raised questions of great interest as to the art and the 
language of the ancient inhabitants ; Mr T. B. Sandwith, 
British Consul 1865-69, bad laid the foundations of a 
sound knowledge of Cypriote pottery ; ^ his successor Mr 
E. H. Lang (1870-72) had excavated a sanctuary of 
Aphrodite at Bali ; ^ and at the time of writing ^ General 
Louis P. di Cesnola, American Consul 1872-76, was 
already exploring ancient sites, and opening tombs, in all 
parts of the island, though his results were not published 
till 1877.*’ But though his vast collection, now in the 
Metropolitan Museum of Kew York, remains the largest 
series of Cypriote antiquities in the world, the accounts 
which have been given of its origin are so inadequate, and 
have provoked so much controversy,"^ that its scientific 
value is small, and a large part of subsequent excava- 
tion has necessarily been directed to solve the problems 
suggested by its practically isolated specimens. From 
1876 to 1878 Major Alexander P. di Cesnola continued 
his brother’s work, but the large collection which he ex- 
hibited in London in 1880 was dispersed soon afterwards.® 

On the British occupation of Cyprus in 1878, the 
Ottoman Law of 1874 in regard to antiquities was 
retained in force. Excavation is permitted under Govern- 
ment supervision, and the finds are apportioned in thirds, 

^ De Longp^rier, Athenceum frangais, 1853, pp. 413 ff. ; MusU 
NapoUon, pi. x. xi. 

2 De Luynes, Nwmismatique et Inscriptions Ohypriotes, 1852. 

® Archceologia, xlv. (1877), pp. 127-142. 

^ Trans. Roy. Soc. Literature, 2nd ser. xi. (1878), pp. 30 ff. 

® Ency. Brit, 9th. edition, “Cyprus ” ad Jin. 

® Cyprus : its Cities, Tombs, and Temples, London, 1877. 

^ See Gobbam, An Attempt at a Bibliography of Cyprus, Nicosia, 
4th edition, 1900, Appendix, “ Cesnola Controversy,” p. 54. 

® TheLayyrence-CesnolaQoUection,liO-hAorL,\%B)l-, S(daminia,id.\di^2. 
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! between the excavator, the landowner (who is usually 
bought out by the former), and the Government. The 
Government thirds lie neglected in a “ Cyprus Museum ” 
maintained at Nicosia by voluntary subscription. There 
is no staff, and no effective supervision of ancient sites or 
monuments. A catalogue of the collections was published 
by the Oxford L^niversity Press in 1899.^^ Since 1878 
more than seventy distinct excavations have been made in 
Cyprus, of which the following are the most important. 

In 1879 the British Government used the acropolis of 
Citium (Larnaca) to fill up the ancient harbour; and 
from the destruction a few Phoenician inscriptions, and a 
proto-ionic capital, were saved. In 1882 tombs were 
opened by Mr G. Hake at Salamis and Curium for the 
South Kensington Museum, but no scientific record was 
made. In 1883 the Cyprus Museum was founded by 
private enterprise, and on its behalf Mr Max Ohnefalsch- 
Bichter, who had already made trial diggings for Sir 
Charles Newton and the British Museum, excavated 
sanctuaries at Voni and Kythrea (Chptri), and opened 
tombs on some other sites. 

In 1885 Br F. Biimmler opened tombs at Bali, Alambra, 
and elsewhere, and laid the foundations of knowledge of 
the Bronze Age and Early Iron Age ; and Mr Bichter, 
on behalf of offcials and private individuals, excavated 
parts of Frangissa (Tamassus), Episkopi, and Bali.^^ 

In the same year 1885, and in 1886, a syndicate 
opened many tombs at Poli-tis-KIirysochou {Marium, 
Arsinoe), and sold the contents by auction in Paris. From 
Mr Bichter’a notes of this excavation, Br P. Herrmann 
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compiled the first scientific account of Graeco-Phoenician 
and Hellenistic Cyprus.^® In 1886 also, M. le Vicomte E. de 
Castillon de St Victor opened rich Graeco-Phoenician tombs 
at Episkopi, the contents of which are in the Louvre. 

The successes of 1885-86 led to the foundation of the 
Cyprus Exploration Fund, on behalf of which (1) in 1888 
the sanctuary of Aphrodite at Paphos (Kouklia) was 
excavated by Messrs E. Gardner, M. B. James, B. G. 
Hogarth, and B. Elsey Smith (2) in 1889-90 more 
tombs were opened at Poli by Messrs J. A. B. Munro and 
H. A. Tubbs (3) in 1890-91 extensive trials were 

^ Myres and Ohnefalscli-Bicliter, A Catalogue of the Cyprus 
Museum, with a Chronicle of Excavations since the British Occupation, 
and Introductory Notes on Cypriote Archaeology, Oxford, 1899. 

Milt. d. Arch. Inst. (Athens), ii. (1881). 

Mitt d. Arch. Inst (Athens), vi. (1886). BemerJcungen z. Hit 
Eunsthandwerk, &c., ii. “ Der Kypr, Geometrische Stil,” Halle, 1888. 

^ Summarized in Cyprus, the Bible, and Homer, London and Berlin, 
1893. 

Das Graherfeld von Marion, Berlin, 1888. 

Archives des Missions Scientifiques, xvii., Paris, 1891, 

Journal of Hellenic Studies, ix., London, 1888. 

ifi Id. xi., 1890 ; xii., 1891. 
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archeology.] 

made at Salamis, by the same;! (4) minor sites were 
examined at Leondari Vouno (1888),^ Amargetti (1888), ^ 
and Limniti (1889);^ (5) in 1888 Mr Hogarth made a 
sniface-survey of the Karpass promontory ■ ^ and finally, 
(6) in 1894, the balance was expended by Mr J. L. Myres 
in a series of trials, to settle special points, at Agia 
Paraskevi, Kalopsida, and Larnaca.® In 1894 also. Dr 
Pbichter excavated round Idalium and Tamassus for the 
Prussian Government : the results, unpublished up to 
1902, are in the Berlin Museum J Finally, a legacy 
from Miss Emma T. Turner enabled the British Museum 
to open numerous tombs, by contract, of the Graeco- 
Phoenician Age, in 1894, at Palaeo-Lemesso {Amathus) ; and 
of the Mycenaean Age, in 1894-95 at Episkopi, in 1895-96 
at Enkomi (near Salamis), and in 1897-99 on small sites 
between Larnaca and Limasol.® Many important sites 
remain still unexplored, and many problems unsolved; 
but the outline of Cypriote archaeology which follows may 
give some idea of the conclusions established hitherto. 

The Stone Age has left but few traces in Cyprus ; no sites have 
been found, and even single implements are very rare. The 
‘ ‘ megalithic ” monuments of Agia Phanerom4ni and Halat Sultan 
Tek6, near Larnaca, may perhaps be dolmens of the Palestinian 
type ; the vaulted chamber of Agia Katrina, near Enkomi, may be 
Myceniean or later ; the perforated monoliths at Ktima belong to 
oil-presses of uncertain date. 

The Bronze Age, on the other hand, is of peculiar importance in 
an area which, like Cyprus, was one of the chief early sources of 
copper. It has been carefully studied both on settlement sites at 
Leondari Voun6 and Kalopsfda, and in tombs in more than thirty 
places, notably at Agia Paraskevi, Psomniatismeno, Alambra, 
Episkopi, and Enkomi. Cypriote Bronze Age culture falls into 
three stages. In the first, the implements are rather of copper 
than of &onze, tin being absent or in small quantities (2 to 3 per 
cent. ) ; the pottery, of gourd -like and often fantastic forms, is all 
hand -made, with a red burnished surface, with simple geometrical 
ornaments incised. Zoomorphic art is very rare, and imported 
objects are unknown. In the second stage, implements of true 
bronze (9 to 10 per cent, tin) become common ; painted pottery 
appears alongside the red-ware, and foreign imports occur, such as 
Egyptian blue-glazed beads (xii.-xiii. dynasty: 2500-2000 B.c.) 
and Asiatic cylindrical seals (one of Sargon I. +2000 b.o.). In 
the third stage, intercourse with Palestine and Egyj)t, following 
the conquests of Thothmos III. (c. 1500 B.c.), brought over new 
fabrics of pottery, which wore freely copied ; and ZEgean colonists 
introduced the Myceniean culture and art, which rapidly dominated 
the primitive native industries : now types of weapons, and wheel- 
made pottery appear ; gold and ivory become abundant, and glass 
and enamels are known. The magnificent tombs from Enkomi and 
Episkopi (in the British Museum) illustrate the wealth and 
advancement of Cyprus at this timo.“ 

The early Iron Age which succeeds is a period of obscurity and 
relapse. Iron, which occurs rarely, and for ornaments, in some of the 
tombs at Enkomi suddenly superseded bronze for tools and weapons, 
and its introduction was accompanied, as in the /Egcan, by economic, 
and probably by political changes, which hi*oke up the high civiliza- 
tion of the Mycentean colonies, and brought about a return to pov- 
erty, isolation, and comparative barbarism. Gold, and even silver, 
become rare ; foreign imports almost cease ; ongruvod cylinders are 
replaced by conical or pyramidal seals like those of Asia Minor, and 
dress-pins by brooches {jihulm) like those of Greoee ; representative 
art languishes (except a few childish attempts to model in clay), and 
the decorative art becomes once more purely geometrical in character. 

But while MycenJiean traditions lingcrea in Cyprus after their 
extinction in the j®goan, new Oriental infiuences from the Syrian 
coast wore felt there earlier than farther west. Two lines of foreign 
tradition may be distinguished, originating in Egypt and Assyria 
respectively. Of these, the former predominates somewhat earlier 
than the latter, a historical date for which is given by the Assyrian 
conquest of Cyprus in 704 b.c. The effects are best seen in sculp- 
ture and in metal-work, though it remains doubtful whether the 
best examples of the latter were made in Cyprus or on the mainland. 
Among the great series of engraved silver bowds, some examples 
show almost unmixed imitation of Egyptian types ; in others, 

^ Jomned of Eelknic StKdm, xii., 1891. ^ Id. ix., 1888. 

3 Id. ix., 1888. Id. xi., 1890. 

® Device Oypna, Oxford, 1889. ® J. II. S. xvii,, 1897- 

^ Summarized in Cyprm Museum Oatalogm^ Oxford, 1899. 

® Dxematiom in Oypmes, London, 1900, 

^ The official publication stands alone in referring these tombs to 
the Hellenic period (800-600 B.C.). 


Assyrian types are introduced among the Egyptian m senseless 
contusion ; while in others both classes are merged in a mixed art 
which betrays a return to naturalism, and a new sense of style, and 
frona its intermediate position between the art of Phoenicia and its 
colonies, and the earliest art of Hellenic Greece, has been called 
Graeco- Phoenician. The same succession of styles is represented in 
sculpture by the votive statues from the sanctuaries of Aphrodite 
at Dali and of Apollo at Voni and Erangissa ; by the elaborately 
painted terra-cottas from the ‘‘Toumha ” site at Salamis ; and by 
magnificent examples in the Cesnola collection. Gem-engraving 
and pottery-painting follow very similar lines ; the latter, however, 
with greater naivete of treatment, and closer adherence to Mycensean 
traditions. 

Meanwhile, JEgean influences, which had been predominant in 
the Mycenaean Age, and had never wholly ceased, grew stronger as 
Hellenic culture matured, and slowly repelled Phoenician Orient- 
alism. Imported vases of “Dipylon,” “Proto-Corinthian,” and 
“Rhodian” fabric (though not of orientalizing “Corinthian”) 
occur rarely, and were imitated by the native potters, and early in 
the 6th century the influence of Ionia, and still more of Naucratis, 
becomes perceptible in imports, in ceramic, and in sculpture. 
Finally, from the later 6th century, and the period of “ black - 
figured” vases onwards, a rapidly increasing mass of Attic 
imports (chiefly vases) brings Cyprus at last into full contact with 
Hellenism. Unable, however, to rival, or fully to acquire, this 
higher culture, -native art and industry languished and became extinct 
even before the Ptolemaic conquest (295 B.c.), except, perhaps, m 
Citium, the headquarters of Phoenician influence in the island. A 
rare and beautiful class of terra-cottas like those of Myrina and 
Tanagra may be of Cypriote fabric, but their style is wholly of the 
iEgean. The Greek colonists in Cyprus traced their origin, at 
Curium, from Argos ; at Lapathus from Laconia ; at Paphos from 
Arcadia ; at Salamis from the Attic Salamis ; and at Soli also 
from Attica. The settlements at Paphos and Salamis, and jirohably 
also at Curium, were believed to date from the period of the Trojan 
War ; the name of Teucer, the legendary founder of Salamis, prob- 
ably represents a memory of the piratical Tikkara who harried 
the Egyptian coast under Kameses III. ; and the discovery of 
Mycenaean settlements at Curium and Salamis, and of traces of sub- 
Mycenaean occupation at Paplios and La-pathus, goes far to confirm 
the belief that the legends have a historical basis. The Greek 
dialect of Cyprus points in the same direction ; it shows marked 
resemblances to that of Arcadia, and forms with it a “South 
Achaean” or “ South ^olic” group related to the northern 2Eolio 
of Thessaly and other parts of north and central Greece. No Greek 
alphabet was used in Cyprus, except by visitors, until the 4th 
century, and the numerous inscriptions of earlier date than this ai'o 
wu-itten in a peculiar and elaborate syllabary which can bo traced 
in use in lato Myconoian times,^® and is apparently related to the 
linear and pictographic scripts of Crete and the South AEgean.^^ 
In the Phoenician centres, Citium and Idalium, a Semitic dialect 
and the Phoenician alphabet wore in use from the 8th century at 
least ; and a cimeiform inscription recording the conquest of the 
island by Sargon 11. has boon found at Larnaca. 

The coins of the Greek dynasts and autonomous towns are struck 
on a variable standard, with a stater of 170-180 grs.-^ 

For Ptolemaic (Hellenistic) Cyprus the evidence is most inade- 
quate. Excavation in the great sanctuaries at Paphos and Idalium, 
and in the public buildings of Salamis, which were all wholly 
remodelled during this period, have produced but few works of art ; 
and the sculpture from local shrines at Voni and Yitsada, and the 
frescoed tombstones from Amathus, only show how inadquately the 
Cypriote coraed debased Hellenistic models. 

For the Roman period there is abundant evidence from the sites 
of Salamis and Paphos, and frotn tombs everywhere ; but little that 

^0 Hdt. 5. 117 ; Strabo, 683. Strabo, 682. 

Id. 683. Id. 682. Id. 683. 

Moriz Schmidt, Z. f. Yergl. Sprachw., 1860 ; H. W. Smith, 
2V. Am. Philol. Ass., 1887 ; R. Meister, Zum JUeischen, Arkadischm 
u. ICyprischen JHaleHe, 1890 ; Otto Hoflinaini, Die GriecMschen 
Dialekte^ vol. i., 1891. Full bibliography in Cobham (see above). 

P.g.j Ionic inscriptions of early fith century from Amathus. Px- 
cavatimsin Oypms (Brit. Mus.), 1900, p. 95. 

George Smith, Tr. Soc. BiU. Arch. i. (1872) ; Moriz Schmidt, 
Sammlung Kyprisoher Imchrif ten., 1876 ; Deeeke, Ursynmg der Kypr. 
Sylbemchrift, 1877, cf. Deeeke in Collitz, SammL d. Or. Diukkt- 
inschriften^ i., 1883 ; Meister, Or. Dmlekte, ii.; Ber. d. K. Sdchs. Ges. 
d. Wiss., 1894; Jndo-Germ. Forsch. iv. 175 ff. (cf. Cobham, U.). 

MxmmtwuB in Cypru.s^ 1 900, p, 27. 

Evans, Joum. lIdJ. Stud. xiv. (1894), xvii. (1897). 

^ Corpus ImcT. Seinit ii, (1881), of. Cobham, Lc. 

Schrader, Die Pargon-stde des Berlimr Museums, 1882. 

De Luynes, Kvmismadgue OhypHote, 1852 ; DeVoguiS, Melanges 
d'Archiologu Orientale, 1869; Six, Pfumimiatigue, 3rd Ser., 

i. (1883) ; Pecz, Sum. Zdtacht. xvi. (1884) ; Bahelon, Catalogue des 
Memnaies Grecques de la BiU. Nationade, 1893. 
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is cliaracteristic or noteT;rortiiy ; little attention has been paid to 
the sequence of style. 

Of the Bvzaniine period little remains but the ruins of the castles 
of St Hilarioii, Buifavento, and Kantara,^ a magniheent series of 
gold ornaments- and some silver plate, ^ found near Kerynia in 
1883 and 1897 respectively. Christian tombs usually contain 
nothing of value. 

The Frank conquest is represented hy the ‘‘ Crusaders’ tower 
at Kolossi, and the church of St Nicholas at Nicosia ; and, later, 
by masterpieces of a French Gothic style, such as^ the^ chui'ch 
(mosque) of St Sophia, and other churches at Nicosia ; the 
cathedral (mosque) and others at Famagusta, and the monastery of 
Bella Pais ; as well as by domestic architecture at Nicosia and 
elsewhere, and hy a rich series of inscribed tombstones in the 
churches. The elaborate wood-carvings of the clmrcli at Asclielia 
belong to the 15tli century, and the “miraculous’’ picture at the 
monastery of Kykkou apparently to the 16th. The architecture 
of the Kenaissanee is illustrated by fortifications and remains of 
public buildings (now being quarried away) at Famagusta, by walls, 
gates, and domestic buildings at Nicosia, and by forts at Keryma, 
Limasol, and elsewhere. 

The Turks and English have added little, and destroyed much, 
converting churches into mosques and grain-stores, and quarr;;^g 
the buddings and walls of Famagusta. There is an iron bridge 
over the Pedias river, and a harbour at Famagusta has been pro- 
posed. (j. L. M.) 

CypruSj Church of.— The Church of Cyprus is 
in communion and in doctrinal agreement with the other 
Orthodox Churches of the East (see Orthodox Eastern 
Church), but is independent (auTOKec^aAo?) and subject to 
no patriarch. This position it has always claimed (see, 
however, W. Bright, JVotes on tlie Canons^ on Ephesus 8). 
At any rate, its independence “by ancient custom’’ was 
recognized, as against the claims of the patriarch of 
Antioch, hy the Council of Ephesus, a.d. 431, by an edict 
of the Emperor Zeno (to whom the church had sent a 
cogent argument on its own behalf, the alleged body of its 
reputed founder St Barnabas, then just discovered at 
Salamis), and by the Trullan Council in 692. Attempts 
have been made subsequently by the patriarchs of Antioch 
to claim authority over it, the last as recently as 1600 ; but 
they came to notMng. And excepting for the period during 
which Cyprus was in the hands of the Lusignans and the 
Venetian Republic (1193-1571), the Church has never lost 
its independence. It receives the holy ointment {fxopov) 
from without, till 1860 from Antioch and subsequently 
from Constantinople, but this is a matter of courtesy and 
not of right. Of old there were some twenty sees in the 
island. The bishop of the capital, Salamis or Constantia, 
was constituted metropolitan by Zeno, with the title “ arch- 
bishop of aU Cyprus,” enlarged subsequently into “arch- 
bishop of Justiniana Nova and of all Cyprus,” after an 
enforced expatriation to Justinianopolis in 688. Zeno also 
gave him the unique privileges of wearing and signing his 
name in the imperial purple, <fec., which are still preserved. 
A Latin hierarchy was set up in 1196 (an archbishop at 
Nicosia with suffragans at Limasol, Paphos, and Fama- 
gusta), and the Greek bishops were made to minister to 
their flocks in subjection to it. The sees were forcibly 
reduced to four, the archbishopric was ostensibly abolished, 
and the bishops were compelled to do homage and swear 
fealty to the Latin Church. This bondage ceased at the 
conquest of the island by the Turks : the Latin hierarchy 
disappeared (the cathedral at Nicosia is now used as a 
mosque), and the native church emerged into comparative 
freedom. In 1821, it is true, aU the bishops and many of 
theii* flock were put to death by way of discouraging 
sympathies with the Greeks; but successors were soon 
consecrated, by bishops sent from Antioch at the request 

^ Of. Handbook to Cyprus, 1901, p. 7 . 

a Museum ; of. Myres, Rtliquary, March 1898. 

British Museum ; cf. Dalton, Arcliceologia, Ivii. p. 159. 

Hog^th, D&oia Gypria, pp. 42-4. For a full list cf. HamMooh to 
Cyprus, 1901, pp. 7 - 8 . 


of the patriarch of Constantinople, and on the whole the 
Chnrch has prospered. The bishops-elect required the 
herat of the Sultan ; but having received this, they enjoyed 
no little civil importance. Since 1878 the lerat has not 
been given, and the bishops are less influential. The sup- 
pressed sees have never been restored, but the four which 
survive (now known as Nicosia, Paphos, Kition, and 
Kyrenia) are of metropolitan rank, so that the archbishop, 
whose headquarters, ffrst at Salamis, then at Famagusta, 
are now at Nicosia, is a primate amongst metropolitans. 
There are several monasteries dating from the 11th century 
and onwards; also an archiepiscopal school at Nicosia, 
founded in 1812 and raised to the status of a “gym- 
nasion” in 1893; and a high school for girls. But there 
is no theological seminary, and the ignorance of the clergy 
is great. StiU, there are signs of progress, especially since 
the island passed into British hands; and if the great 
revenues of the Church can be redistributed and better 
administered, excellent results will doubtless follow. 

Authorities. — Ph. Georgiou. WdrjcreLs ’IcropLKal irepl rijr 
’E/c/cXi^o-Ias TTjs Kl^7^pou. Athens, 1875.— K. Kouriokurineos. 
(Archbishop of Cyprus). 'lo-Topia xpoj/ 0 X 076^77 rrjs vi^crou Kvirpov^ 
Venice, 1788 . — re Mas Latrie. Ristoire de rile de Chypre sous 
les Princes de la Maison de Lusignan. Paris 1852 f. — H. T. F. 
Duckworth. The Church of Cyprus. London, 1900. — J. 
Haokett. History of the Orthodox Church of Cyprus. 1901. 

(W. E. Co) 

Cytologry (Vegetable). — Remarkable q)ro- 
gress has been made of late years in our knowledge of 
minute cell structure, or Cytology, around which so much 
of the biological research of the present time revolves,, 
and upon which the ultimate solution of important, 
problems in physiology depends. This has been due' 
largely to the application of the ribbon section-cutting 
microtome to histological research, to more refined 
methods of fixing, staining, and mounting, and to the 
immense improvements made in optical instruments. 
Among the more important subjects in which progress 
has been made are the minute structure of protoplasm; 
the phenomena of nuclear division ; the structure and 
development of the sexual cells and germ-nuclei ; the 
phenomena of fertilization ; the structure and development, 
of the cell-wall, starch-grains, and plastids \ the proto- 
plasmic connexions between the cells ; and the structure; 
and development of sieve-tubes and laticiferous tissue. 
But although much has been accomplished, we are still far 
from a complete understanding of minute cell-structure,, 
and, unfortunately, the brilliant results which have been 
obtained by the investigation of dead stained tissues have 
so dominated the attention of students during this period 
that the living cell has been neglected, and doubt has,' in 
consequence, been cast upon some of the results obtained. 
It is probable, therefore, that in the future any substantial 
advance in our knowledge will come, not from the ex- 
clusive study either of dead or living cells, but from a. 
judicious correlation of observations upon both. 

The contents of a living cell are collectively termed 
protoplasm. This consists of a semi-fiuid granular 
substance, called the cytoplasm, one or more nuclei, and 
sometimes centrospheres or centrosomes, and plastids. 
Cells from different parts of a plant differ very much in 
their cell-contents. Young cells are often full of cyto- 
plasm; old cells generally contain a large vacuole or* 
vacuoles, and may have only a thin, almost invisible, 
layer of cytoplasm on their walls. Others contain chloro- 
phyll-grains or chromatophores, starch - grains, or oil- 
globules. Very little is known of the finer structure of 
the eytoplasm of a vegetable cell. When observed under 
the microscope it is usually seen to consist of a homo- 
geneous substance containing numerous granules of various 
sizes, and vacuoles, which are probably full of a watery 
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sap. It is sometimes differentiated into a clearer outer 
layer, of hyaloplasm, commonly called the ectoplasm, and 
.an inner granular endoplasm. In some cases it shows, 
when submitted to a careful examination under the 
hio’hest powers of the microscope, and especially when 
treated with reagents of various kinds, traces of a more 
‘Or less definite structure which is sometimes very com- 
plicated. This exhibits itself in the form of a mesh- 
work which consists of a clear homogeneous substance 
•containing numerous minute bodies known as microsonies, 
the spaces being filled by a more fluid ground-suhstance. 
This structure, which is visible both in living cells 
.and in cells treated by reagents, has been interpreted 
by many observers as representing a network of threads 
‘embedded in a homogeneous ground-substance. Biitschli, 
■on the other hand, interprets it as an extremely finely 
vacuolated foam-structure or emulsion, comparable to 
that which is observed when small drops of a mixture 
of finely powdered potash and oil are placed in water, the 
vacuoles or alveoli being spaces filled with liquid, the more 
solid portion representing the mesh-work in which the 
microsomes are placed. According to Strasburger, the 
cytoplasm consists of trophoplasm, or nutritive plasm, and 
hinoplasm^ which is concerned in the division of the cell. 
The former is of alveolar, the latter of fibrillar, nature. 
The structure of the protoplasm as revealed by the 
action of reagents is regarded with scepticism by many 
observers, and it has been shown, by Fischer especially, 
that some of the appearances observed in dead cells can' 
be produced artificially by treating albumen and other 
substances of a similar nature with various reagents. 
But whilst duo weight must be attached to such observa- 
tions, it would not be wise to push them too far. The 
objects which are actually visible in the living cell arc 
reproduced with striking fidelity in the fixed and hardened 
cell, and one might expect that their finer structure would 
also be to some extent preserved. 

Living protoplasm is alkaline or neutral, and, so far a^s 
is known at present, is a mixture of complicated chemical 
compounds. By the gross analysis of simple organisms 
which consist mainly of protoplasm, it has been found 
that there are two main groups of compounds, in one of 
which phosphorus is present, in the other not. The phos- 
phorus is es2)ecially abundant in the nucleus, where it 
enters into the comi)osition of that important substance 
known as nuclein. It may also bo ju'esent in smaller 
quantities in other 2)arts of the cell. By means of a 
simple micro-chemical test Macallum finds that it occurs in 
the chromatin of all nuclei, in nucleoli, and in i>yrcnoid 8 ; 
and that it is present in small (quantities in cytoidasm 
and chromatophoros, in the central body (nucleus “f) of the 
Cyanophycete and in Yeast, where it is sometimes located 
in a definite organ of the cell which is commonly 
regarded as of a nuclear nature. 

The chromatophores or plastids are protoplasmic struc- 
tures, denser than the cytoplasm, and easily distinguish- 
able from it by their colour or greater refractive 
power. They are spherical, oval, fusiform, or 
rod-like, and are always found in the cyto- 
plasm, never in the cell-sap. They appear to be per- 
manent organs of the cell, and are transmitted from one 
cell to another by division. In young cells the chromato- 
phores are small, colourless, highly refractive bodies, 
principally located around the nucleus. As the cell 
grows they may become converted into ImcoplmU (starch- 
formers), chloroplastB (chlorophylHx>dios), or chromoplast$ 
(colour-bodies). And all three structures may be con- 
verted one into the other (Schimper). Tire chloroplasts 
are generally distinguished by their green colour, which is 
due to the presence of chlorophyll; but in many Algse 


this is masked by another colouring matter — Phycoery- 
thrin in the Florideae, Phycopheein in the Ph^o- 
phycese, and Phycocyaimi in the Cyanophycese. These 
substances can, however, be dissolved out in water, 
and the green colouring matter of the choloroplast then 
becomes visible. Its structure is difficult to make out, 
but the views put forward by various observers lead to 
the conclusion that the chloroplast consists of two parts, 
a colourless ground substance, and a green colouring 
matter, which is contained either in the form of fibrils, or 
in more or less regular spherical masses, in the colourless 
ground-mass. The chloroplasts increase in number by 
division, which takes place in higher qplants when they 
have attained a certain size, independent of the division 
of the cell. In Spirogyra and ffilied forms the chloro- 
plast grows as the cell grows, and only divides when this 
divides. The division in all cases takes place by constric- 
tion, or by a simultaneous splitting along an equatorial 
plane. In the chromatophores of many Algae and in the 
Liverwort Anthoceros there are present homogeneous, 
highly refractive, crystal-like bodies, called pyrenoids or 
starch-centres, which are composed of proteid substances 
and surrounded by an envelope of starch-grains. In 
Spirogyra the pyrenoids are distinctly connected by 
cytoqfiasmic strands to the central mass of cytoplasm, 
which surrounds the nucleus, and according to some 
observers, they increase exclusively by division, followed 
by a splitting of the cytoplasmic strands. Those chro- 
matophores which remain colourless, and serve simply as 
starch-formers in parts of the plant not exposed to the 
light, are called leucoplasts or amyloplasts. They are 
composed of a homogeneous proteid substance, and often 
contain albuminoid or proteid crystals of the same kind 
as those which form the pyrenoid. If exposed to light 
they may become converted into chloroqfiasts. The 
formation of starch may take place in any part of the 
leucoplast. When formed inside it, the starch-grains 
exhibit a concentric stratification ; when formed externally 
in the outer layers, the stratification is excentric, and the 
hilum occurs on that side farthest removed from the Icuco- 
plast. As the starch-grains grow, the leucoqfiasts gradually 
disaj^2)ear. Chromoplasts arc the yellow, orange, or red 
colour-bodies found in some flowers and fruits. They arise 
either from the leuco2)lasts or chloroqjlasts. , The funda- 
mental substance or stroma is colourless and homogeneous. 
The colour is duo to the presence of xanthoifliyll, or carotin, 
or both. The colouring matters are not dissolved in the 
stroma of the chromo2)last, but exist as amor2)lious 
granules, with or without the presence of a protein 
crystal, or in the form of fine crystalline needles, 
frequently curved and sometimes qa'cseiit in large 
numbers, which are grouped together in various ways in 
bundles, and give the plastids their fusiform or triangular 
crystalline sha2)c. Such crystalline q >lastids occur in many 
fruits and flowers Tavnm communh^ Asparagus, 

Lonicera^ berries of SolaneiB, flowers of Oacalia coednm, 
Tfopmolum^ bracts of Strelitzia,, &c,), and in the root of 
the carrot. In some cases the j)lastid disappears and the 
crystalline j>igment only is left. In the red variety of 
C^wMTbita p&po these crystals may consist of rods, thin 
l)lates, flat ribbons, or sq)irals. Starch grains may often be 
soon in contact with the pigment crystals. The crystal- 
line form ai)2)ears to be due entirely to the carotin, which can 
be artificially crystallized frqm an alcohol or other solution. 
In addition to tlio qdastids, there are found in some plant- 
cells, e,g,y in the ei)idermal cells of the leaf of species of 
Vanilla (Wakker), and in the epidermis of different parts 
of the flower of Punkm, Ornit/^ogalwn, <fec. (Zimmer- 
mann), highly refractive bodies of globular form, elaio- 
plmUy wMch consist of a granular protein ground- 
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substance containing drops of oil. They are stained deep 
red in dilute solution of alkannin. There appears to be 
one in each cell, and in Orithogalum umhellatum it occurs 
at one of the poles of the elongated nucleus. An oily 
substance in the form of drops may also occur in chromato- 
phoreSj and, in the Hepaticae, oil-bodies are found which 
may have some relation to elaioplasts. Although no special 
oil-forming plastid has been observed, it appears from these 
observations that oil may sometimes be formed by special 
structures, or may accumulate in them (Pffeffer). The eye- 
spot which is found in motile cells of the Algse, Protococ- 
cm, Puglena, &c., may also have something in common 
with the elaioplast. In Euglena it consists of a proto- 
plasmic substance, in which are embedded numerous 
spherical or irregular drops of a red oily substance. The 
red colouring matter turns blue in concentrated sulphuric 
acid, and is probably related to the red colouring matter 
of chromoplasts. The eye-spot appears to be concerned 
in some way with the response to the light-stimulus 
which is exhibited by cells containing it. 

It is highly probable that starch is only produced as 
the result of the activity of chromatophores, either in 
connexion with chromoplasts, chloroplasts, or leucoplasts. 
Starch exists, in the majority of cases, in the form of 
grains, which are composed of stratified layers arranged 
around a nucleus or hilum. The stratification, which 
may be concentric or excentric, appears to be due to a 
difference in density of the various layers. The outer 
layers are denser than the inner, the density decreasing 
more or less uniformly from the outside layers to the 
centre or hilum. The outermost, newly-formed layer is 
composed of a more homogeneous, denser substance than 
the inner one, and can be distinguished in all starch-grains 
that are in process of development. The separate layers 
of the starch-grain are deposited on it by the activity of 
the chxomatophore, and according to Meyer the grain is 
always surrounded by a thin layer of the chromatophore 
which completely separates it from the cytoplasm. The 
layers appear to be made up of elements which are 
arranged radially. These are, according to Meyer, 
acicular crystals, which he calls trichites. The starch 
grain may thus be regarded as a crystalline structure of 
the nature of a sphere-crystal, as has been suggested by 
many observers. 

The nucleus appears to be au essential constituent of 
the ceU. Its presence has been demonstrated in aU plants 
Nucleus exception of the Cyanophycese and 

Bacteria, and even here structures have been 
observed which resemble nuclei in some of their char- 
acteristics, and are thought to be such by some observers. 
The nucleus is generally regarded as a controlling centre 
of cell-activity, upon which the growth and development 
of the cell in large measure depends, and as the agent by 
which the transmission of specific qualities from one 
generation to another is brought about. If it is absent, 
the ceU loses its power of assimilation and growth, and soon 
dies. Haherlandt has shown that in plant cells, when any 
new formation of membrane is to take place in a given spot, 
the nucleus is found in its immediate vicinity ; and Klebs 
found that only that portion of the protoplasm of a ceU 
which contains the nucleus is capable of forming a ceU- 
waU ; whilst Townsend has further shown that if the non- 
nucleated mass is connected by strands of protoplasm to 
the nucleated mass, either of the same cell or of a neighbour- 
ing ceU, it retains the power of forming a ceU-membrane. 

The nucleus consists of an irregular network of threads 
surrounded by a nuclear membrane, which separates it from 
the cytoplasm. The nuclear cavity in which the network is 
placed contains a more or less fluid nuclear sap, and in the 
majority of plant-nuclei, but not in all, one or more spheri- 
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cal or slightly irregular bodies, the nucleoli. In the living 
condition the nucleus appears granular, and the thread 
structure is in most cases invisible, but the nucleolus is 
sometimes distinguishable by its more refractive appear- 
ance. The structure of the nuclear thread can only be 
made out by the use of reagents. It consists of a ground- 
substance called Linin, which is only slightly stained by the 
ordinary nuclear stains, and, embedded in it, numerous 
grains of a substance called Chromatin, having a strong 
atfinity for stains. These chromatin-granules are looked 
upon by some observers as independent morphological units, 
the ids of Weismann. The staining reactions of the various 
parts of the nucleus depend to some extent upon their 
chemical constitution, especially with regard to the amount 
of phosphorus they contain. The chromatin is practically 
identical with nuclein, a complex albuminoid compound 
containing about 3 per cent, of phosphorus. This has 
a strong attraction for basic aniline dyes, and can usually 
be distinguished from those parts of the cell which are 
more easily coloured by acid anilines. But the staining 
reactions of nuclei may vary at different stages of their 
development ; and it is probable that there is no method 
of staining which differentiates with certainty the various 
morphological constituents of the nucleus. 

The formation of new cells by division is, in the case 
of uninucleate cells, preceded by or accompanied by the 
division of the nucleus. In multinucleate cells the division 
of the nucleus is independent of the division of the cell. 
Nuclear division may be indirect or direct, that is to say 
it may either be accompanied by a series of complicated 
changes in the nuclear structures called mitosis or haryo-^ 
hinesis,Q>i\t may take place by simple direct division, amitosis, 
or fragmentation. Direct division is a much less common 
phenomenon than was formerly supposed to be the case. 
It occurs most frequently in old cells, or in cells which 
are placed under abnormal conditions. It may also take 
place where rapid proliferation of the cell is going on, as 
in the budding of the Yeast plant. It takes place in the 
internodal cells of Characese ; in the old internodal cells of 
Tradescantia ; and in various other cells which have lost 
their power of division. It has been shown that, in cells 
of Spirogyra placed under special conditions, amitotic 
division can be induced, and that normal mitosis is resumed 
when they are placed again under normal conditions. 
Amitosis is probably connected by a series of intermediate 
gradations with karyokinesis. 

In indirect nuclear division the nucleus undergoes a series 
of complicated changes, which result in an equal division 
of the chromatic substance between the two daughter 
nuclei. Four stages can be recognized. (1) Prophase . — 
The nucleus increases in size ; the network disappears, and 
a much convoluted thread takes its place (Fig. 1, B). The 
chromatin substance increases in amount ; the thread stains 
more deeply, and in most cases, presents a homogeneous 
appearance. This is commonly called the spirem-figure. 
The chromatin thread next becomes shorter and thicker, 
the nucleoli begin to -disappear, and the thread breaks up 
into a number of segments — chromosomes — ^which vary in 
number in different species, but are fairly constant in the 
same species (Fig. 1, C, D). Coincident with these changes 
the nuclear membrane disappears and a spindle-shaped or 
barrel-shaped group of threads makes its appearance in the 
midst of the chromosomes, the longitudinal axis of which 
is at right angles to the plane of the division (Fig. 1, F). 
At each pole of this spindle figure there often occur fibres 
radiating in all directions into the cytoplasm, and some- 
times a minute granular body, the centrosoms, is also found 
there. (2) Metaphase . — The chromosomes pass to the 
equator of the spindle and become attached to the spindle- 
fibres in such a way that they form a radiating star-shaped 
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£o-ure Aster — when seen from the pole of the spindle. 

This is called the nuclear plate (Fig. 1, E, F, G-, H). As 
they pass into this position they undergo a longitudinal 
splitting by which the chromatin in each chromosome be- 
comes divided into equal halves. (3) Anaphase . — The 
longitudinal division of the chromosomes is completed hy 
the time they have taken up their position in the nuclear 
plate, and the halves of the chromosomes then begin to 
move along the spindle-fibres to opposite poles of the spindle 
(Fig. 1, I, J)- Many observers hold the view that the 
chromosomes are pulled apart by the contraction of the 
fibres to which they are attached. (4) Telophase . — ^When 
they reach the poles the chromosomes group themselves 
again in the form of stars — Diaster — with spindle-fibres 
extending between them (Fig. 1, K). The chromosomes 
then fuse together again to form a single thread (Fig. 1, L), 
a nucleolus appears, a nuclear membrane is formed, ancl 
daughter nuclei are thus constituted which possess the same 
structure and staining reactions as the mother nucleus. 
When this nuclear division is followed by cell-division, a 
cell-wall is formed between the two daughter nuclei. The 
spindle-fibres which extend between the daughter nuclei 
increase in number and extend laterally until they touch 
the cell-waUs. They then thicken in the middle, and form 
a layer of granules across the cell — the cell-plate. These 
then disappear and the new cell-wall appears in their place. 
In the lower plants the new cell- wall may be formed as an 
outgrowth on the old one {Spirogyra^ (fee.), or it may be 
formed directly in the cytoplasm. 

The spindle figure is probably the expression of forces 
which are set up in the coll for the purpose of causing the 
separation of the daughter chromosomes. It arises partly 
from the cytoplasm, partly from the nucleus, or it may be 
derived entirely from the nucleus — intranuclear spindle — 
as occurs in many of the lower plants (Fungi, &c.). The 
formation of the spindle begins in the prophases of division. 
A layer of delicate filamentous cytoplasm — kiiioplasm — 
may collect aroand the nucleus, or at its poles, out of which 
the spindle is formed. As division proceeds, the fila- 
mentous nature of this cytoplasm becomes more prominent, 
and the threads begin either to converge towards the 
poles of the nucleus, to form a bipolar spindle, or may 
converge towards, or radiate from, several different poiixts, 
to form a multipolar spindle. The wall of the nucleus 
breaks down, and the cytoplasmic spindle-fibres become 
mixed with those derived from the nuclear network. The 
formation of the spindle differs in details in different plants. 

The longitudinal splitting of the chromosomes appears 
to take place in order to ensure that one-half of each 
chromatin unit — id — shall be distributed to each daughter 
nucleus. The longitudinal division of the linin thread is in 
fact probably initiated by the division of these chromatin 
granules, which are arranged in a single row along the 
thread. In many cases the granular nature of the 
chromosome is masked by the shortening of the thread 
and the absorption of additional chromatin substances during 
the various stages of the prophase, so that the chromo- 
some appears to be a homogeneous structure. In other 
cases the longitudinal splitting takes place before the 
chromosome stage, in which case two rows of granules 
are visible on the linin thread at an early stage, and the 
shortening and thickening do not take place until the 
daughter chromosomes have become visible as separate 
threads. This phenomenon is especially prominent in the 
nuclear divisions which lead to the formation of the sexual 
cells. Here certain other features also present themselves 
which are not observed in the vegetative nuclei, the most 
important being the reduction in the number of chromo- 
somes — to one-half. This takes place in the spore mother- 
cells of all those Vascular Cryptogams and Phanero- 


L O G Y 

gams which have been investigated, and is probably of 
general occurrence. We know very little of the pheno- 
menon as it takes place in the lower plants, but in Fucus 
it occurs in the oogonial stage, so that the cells of the 
vegetative plant have the full number. Inasmuch as the 
essential feature of fertilization is the fusion of two 
nuclei, it is evident that unless this reduction took place 
the number of chromosomes would be doubled at each 
generation. In the higher plants this reduced nnmber 
is found in all the cells of the gametophyte, the full 



Fig. 1.— Various stag^es in the nuclear division of the pollen mother-cells 
of lilium. {Ajler GHgoin.) 


number in those of the sporophyte. The reduction is 
brought about simply by the segmentation of the spirem 
thread into half the number of segments instead of the 
normal number ; but there is no diminution in the actual 
amount of nuclear substance. During the second division, 
however, it has been stated that a qualitative reduction is 
brought about by the transverse division of the chromo- 
somes, and that different chromatin granules, or ids, are 
thus distributed to the daughter nuclei.^ This has an 
important bearing upon the supposed function of the ids as 
the bearers of hereditary qualities in fertilization ; but the 
most recent investigations seem to show that, so far as 
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plants are concerned, sucli transverse divisions do not take 
place. In tlie process of division of a spore mother-ceU the 
spirem tkread is divided longitndinally before the segmen- 
tation occurs (Fig. 1, B), and this is preceded by a peculiar 
contraction of tbe thread around the nucleolus which has 
been termed symctpBis (Fig. 1, A). It has been suggested 
that this may be connected with the early sphtting of 
the thread, but some observers regard it as a contraction 
due to reagents. The segments of each chromosome are 
usually twisted upon each other and may be much contorted 
(Fig. 1, C, D). Soon after the segmentation the chromo- 
somes begin to shorten and thicken, and another peculiar 
phenomenon is then observed — each longitudinal half of 
the chromosome exhibits a double row of dots instead of a 
single row, probably due to a second division of the 
chromatin granules. This is not, however, accompanied 
by a longitudinal fission of the linin segment, and the 
granules are soon obscured by the continued shortening 
and thickening of the chromosome, which finally becomes 
homogeneous (Fig. 1, E). The longitudinal segments 
of the chromosome become more or less fused together, 
especially at the ends, by which variously shaped figures 
are produced of greater or less regularity (Fig. 1, E). The 
chromosomes now become attached to the spindle-fibres 
(Fig. 1, F, G), and as the daughter chromosomes become 
pulled asunder they often appear more or less V-shaped, 
so that each pair appears as a closed ring of irregular 
shape, the ends of the V’s being in contact thus — <> 
(Fig. 1, H, I, J, K.). This V has been variously inter- 
preted. Some observers consider that it is due to bending, 
others to the early longitudinal splitting, of the daughter 
chromosomes, the segments of which remaining connected 
together at one end, produce a V-shaped figure. From the 
recent observations of Strasburger it appears probable 
that the latter interpretation is the correct one in most 
cases, and that the former only occurs exceptionally. The 
form of division which is thus characterized by the early 
longitudinal fission of the chromosomes and the formation 
of more or less regular rings is called the heterotype division. 
In the one case, therefore, this ring is formed by a single 
longitudinal fission and subsequent bending of the two 
halves of the chromosome ; in the other, by two longitudinal 
fissions at right angles to one another. In either case the 
first division of the germ-nucleus in which the reduced 
number of chromosomes appears, results in an equal division 
of the chromatin granules or ids to each daughter nucleus, 
just as in the vegetative nuclei. But now comes the im- 
portant question. Is the division which next takes place 
in the daughter nuclei of this nature, or is it effected in 
such a manner as to produce a qualitative separation of the 
chromatin ? In other words, is the division of the chromo- 
somes of the daughter nuclei longtitudinal or transverse ^ 
Some observers contend that where the V shape is pro- 
duced by a bending of the chromosome, the division 
is accomplished by a separation of the V’s at the apex, 
and that in this way we get a true transverse or quahta- 
tive division. But from the observations of Farmer, 
Sargant, Grdgoire, Strasburger, and others, it appears that 
in all such cases the division takes place by a longi- 
tudinal splitting of the V, and not by its separation at the 
apex ; and w^here the V’s are produced, not by bending, 
but by the early longitudinal splitting of the chromosomes, 
it is evident that their separation at the apex is simply the 
completion of this longitudinal fission, and not a transverse 
division at aU (Fig. 1, L to P). 

In the majority of plant-nuclei, both in the higher and 
lower plants, there is found, in addition to the chromatin 
Nucleolus. 3. deeiDly stained spherical or slightly 

irregular body (sometimes more than one) called 
the nucleolus (Fig. 1, A to D). It is often vacuolar, some^ 
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times granular, and in other cases it is a homogeneous body 
with no visible structure or difierentiation. The special 
function of this organ has been a source of controversy 
daring the past few years, and much uncertainty still exists 
as to its true nature. There does not appear to be any 
staining reaction which absolutely separates it from other 
structures in the cell. In resting nuclei it often stains more 
deeply than any other of the nuclear constituents. In 
nuclei in a dividing stage it tends to disappear or break up 
into granules, and always stains less intensely than in the 
resting stage. So far as w^e know at present, there are 
two distinct types of nucleoli in plants, one of which 
stains exactly like chromatin in the chromosome stage, 
the other more like the cytoplasm. Many observers are 
inclined to the view that true nucleoli do not contain 
chromatin, but our knowledge of their behaviour towards 
the various reagents which are stated to differentiate 
chromatin is not sufficiently definite to allow that view to 
pass uncriticized. FTor is our knowledge of the morpho- 
logical behaviour of the nucleolus sufficient to enable us 
to draw a definite distinction between true nucleoli” and 
nucleolus-like bodies. It may be that all these structures 
should be regarded as true nucleoli of a different chemical 
nature (Montgomery). The nucleolus is most commonly 
considered to be a store of reserve material for the use 
of the nucleus during division, serving also in part to 
nourish the chromosomes. This view, which was formerly 
held by Strasburger, is supported by the behaviour of the 
nucleolus during division. In the resting condition it 
stains more deeply than the chromatin network, but as the 
chromosomes are formed it loses its capacity for stains to 
a large extent, and the staining capacity of the chromosomes 
at the same time increases; in some cases the nucleolus 
breaks up, and particles of nucleolar substance are often 
found attached to the chromosomes, other particles being 
at the same time found in the cytoplasm. According to 
Strasburger’s more recent explanation, the nucleolus is 
concerned mainly in the formation of the nuclear spindle. 
As it dissolves, it is taken up by the kinoplasm, which is 
thereby stimulated to form the spindle-figure, and the 
maximum development of the spindle fibres coincides with 
the complete or partial disappearance of the nucleolus. 
Another explanation given, which is probably the best, is 
that the nucleolus is a store of reserve material both for 
the chromosomes and for the production of the spindle. 

The cenlarosome is a minute homogeneous granule found 
in the cytoplasm of some cells in the neighbourhood of the 
nucleus. It is generally surrounded by a clear 
space, which is in turn surrounded by a granular some!*~ 
or radiating cytoplasmic substance,' the whole 
being known as the centrosphere or attraction-sphere. 
According to the researches of Van Beneden, Boveri, and 
others, it is an important special organ of the animal cell, 
and has been regarded as a regular constituent of it, like 
the nucleus. It is not so common in plant cells, and its 
presence has only been certainly demonstrated in the 
Thallophytes and Bryophytes. In the higher plants the 
structures which have been often described as centrosomes 
are too indefinite in their constitution to allow of this 
interpretation being placed upon them. Even in the lower 
plants, while the centrospheres may be very apparent, the 
granules found in them are not sufficiently uniform either 
in number or general character to allow of their being 
regarded as centrosomes (Farmer), and many of the centro- 
somes described are probably nothing more than granules 
of the fragmented nucleolus, or possibly extra-nuclear 
nucleoli. They do not appear to be permanent organs of 
the cell. They are prominent during cell-division, but may 
disappear in the resting stage. They are more easily seen, 
when the nucleus is about to undergo mitosis, at the ends 
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of the spindle, where they form the centres towards which 
the radiating fibres in the cytoplasm converge. The 
centrosome or centrosphere is usually regarded as the 
dynamic centre of the cell and a special organ of divi- 
sion; but its absence in many groups of plants does 
not lend support to this view so far as plant-cells are 
concerned. 

The membrane which surrounds the protoplasts in the 
majority of plants is typically composed of cellulose, 
together with a number of other substances 
which are known as pectic compounds. Some 
mem rane. ^ neutral reaction, others react as 

feeble acids. They can be distinguished by their insolu- 
bility in cuprammonia, which dissolves cellulose, and by 
their behaviour towards stains, some of which stain pectic 
substances but not cellulose. Cellulose has an affinity for 
acid stains, pectic substances for basic stains. The cell- 
membrane may become modified by the process of lignifi- 
cation, suberization, cuticularization, or gelatinization. In 
the Fungi it is usually composed of a modified form of 
cellulose known as Fungus cellulose, which, according to 
Mangin, consists of callose in combination either with 
cellulose or pectic compounds. It is formed by the proto- 
plasm, either by the direct conversion of the outer cyto- 
plasmic layer into the cell- wall, or by the excretion of the 
substances which form the cell-wall. In the formation of 
the new transverse walls which are produced in cell-division, 
the cell-plate or protoplasmic membrane produced in the 
equatorial plane of the spindle-fibres appears to be trans- 
formed directly into the primary cell-wall. According to 
Gardiner’s recent researches, the nodes of the spindle-fibres 
persist as the connecting threads of the protoplasts, and 
are not, as was formerly supposed, merged in the substance 
of the cell-wall. It is probable, therefore, that the cell- 
plate is not, as is usually stated, formed by the fusion of 
the thickened connecting fibres, but that it is formed out 
of plasmatic substances conducted to and deposited in the 
cell-plate region by them. According to Strasburger, the 
cell-plate splits into two, and the new cell-wall is formed 
as a secretion product between them. Thick cell-walls 
exhibit a distinct stratification, and the separate layers are 
composed of thin lamellae. The primary cell-wall persists as 
the middle lamella, which appears to be of different chemical 
composition from the rest of the wall, and to be composed 
of pectic acid, or a salt of it. By the solution of this 
middle lamella the cells can be separated from each other. 
This may take place even in young cells with thin cell- 
walls. The substance contained in the intercellular spaces, 
which are formed in some cases between the cells, is prob- 
ably related to the pectic substances. In many cells 
there is a distinct striation visible in the cell-wall in 
addition to the lamination and stratification. These striae 
run obliquely and across each other, bat the two systems 
do not occur in the same lamella. We know very little of 
the minute structure of the cell-wall beyond its lamination 
and striation. [N’ageli considered it to be composed of 
minute particles of cellulose — Micellce — each surrounded 
by water. Wiesner suggests that it consists of minute 
particles or dermatosomes connected together by a delicate 
protoplasmic network; and there is a certain amount of 
evidence to show that it is composed of radiating elements 
somewhat similar to those which are supposed to occur 
in starch grains. The growth of the cell-wall takes 
place by the addition of new layers to those already formed. 
These layers are secreted by the protoplasm by the direct 
apposition of substances on those already in existence; 
and they may go on increasing in thickness, both by 
apposition and by the intussusception of particles probably 
carried in through the protoplasmic fibres, which penetrate 
the ceU-wall as long as the cell lives.' The growth of the 
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ceU-wall is very rarely uniform. It is thickened more in 
some places than in others, and thus are formed the spiral, 
annular, and other markings, as well as the pits which 
occur on various ceUs and vessels. Besides the internal or 
centripetal growth, some cell-walls are thickened on the 
outside, such as pollen grains, oospores of Fungi, ceUs 
of Peridinese, &c. This centrifugal growth must apparently 
take place by the activity of protoplasm external to the 
cell. The outer protective walls of the oospores of some 
Fungi are formed out of protoplasm containing numerous 
nuclei, which is at an early stage separated from the proto- 
plasm of the oosphore. In the Peridinese, Diatoms, and 
Desmids, according to recent researches, the thickenings on 
the outer walls of the cells are due to the passage of proto- 
plasm from the interior of the cell to the outside, through 
pores which are found perforating the wall on all sides. 

CeU-walls may become modified by the impregnation of 
various substances. Woody or lignified cell-walls appear 
to contain substances called coniferin and vanillin^ in 
addition to various other compounds which are imperfectly 
known. Lignified tissues are coloured yellow by aniline 
sulphate ,or aniline chloride, violet with phloroglucin and 
hydrochloric acid, and characteristic reactions are also 
given by mixtures containing phenol, indol, skatol, thallin 
sulphate, <fec. (see Zimmerman’s Microtechnique). Staining 
reagents can also be used to differentiate lignified cell-walls. 
Cuticularized or suberized cell-walls occur especially in 
those cells which perform a protective function. They are 
impervious to water and gases. Both cuticularized and 
suberized membranes are insoluble in cuprammonia, and 
are coloured yellow or brown in a solution of chlor-iodide 
of zinc. It is probable that the corky or suberized cells 
do not contain any cellulose (Gilson, Wisselingh) ; whilst 
cuticularized cells are only modified in their outer layers, 
cellulose inner layers being still recognizable. The 
suberized and cuticularized cell-walls appear to contain a 
fatty body called suberin, and such cell-walls can be 
stained red by a solution of alcannin, the lignified and 
cellulose membranes remaining unstained. 

Except in the unicellular plants the cell is not an inde- 
pendent unit. Apart from their dependence in various 
ways upon neighbouring cells, the protoplasts of 
all plants are probably connected together by 
strands of protoplasm which pass through 
cell-wall (Tangl, Kussow, Gardiner, Kienitz- 
Gerloff, and others) (Fig. 2), In Fimia the presence of 
connecting threads has recently been demonstrated 
throughout all the tissues of 
the plant. These protoplasmic 
strands are, except in the case 
of sieve tubes, so delicate that 
special methods have to bo 
employed to make them visible. 

The basis of these methods 
consists in causing a swelling 
of the cell-wall by means of 
sulphuric acid or zinc chloride, 
and subsequent staining with 
Hoffmann’s blue or other anil- 
ine dyes. Fresh tissue may 
be used, or tissue killed and 
hardened in dilute solution of 
iodine, or in osmic acid — ^uran- 
ium-nitrate mixture- Alcohol 
is not suitable. The results so 
far obtained show that the con- 
• necting threads may be either 
“ pit-threads ” which traverse the closing membrane of the 
pits in the cell-walls (Fig. 2, B), or “ wall-threads ” which 
are present in the wall of the cell (Fig. 2, A). Both pit- 
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ri0. 2.— Oontinuity of protoplasm 
of cells of Tarm$ c&mmmis (A ' 
and endosperm of MUum Mar- 
tagon (B). (Aff^er Gardiner.) 
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threads and wall-threads may occur in the same cell, but 
more often the threads are limited to the pits. The pit- 
threads are larger and stain more readily than the 
wall-threads. The threads vary in size in different plants. 
They are very thick in Yiscmti alburn^ and are well seen 
in Phaseolus multiflorus and Liliiuii Martagon. In 
epidermal cells {Tanius communis, Lilium Martagon) the 
external walls are penetrated by threads which extend to 
the cuticle. In dead cells the threads appear to be con- 
verted into mucilage. These connecting threads probably 
consist of ectoplasm. They are present from the beginning 
of the development of the cell-wall, and arise from the 
spindle fibres, all of %vhich may be continued as connecting 
threads (Endosperm of Tamm communis), or part of them 
may be overlaid by cellulose lamella (Endosperm of 
Lilium Martagon), or they may be all overlaid as in 
pollen mother-cells and pollen grains of Hellehorus fcetidm. 
The presence of these threads between aU the cells of the 
plant shows that the plant body must be regarded as a 
connected whole ; the threads themselves probably play an 
important part in the growth of the cell-wail, the con- 
duction of food and water, the process of secretion, and 
the transmission of impulses. In certain cells of the root- 
apices of plants, however, there exist, according to Nemec, 
longitudinal protoplasmic fibrils which are especially con- 
cerned in the conduction of stimuli. 

The component parts of the tissues of which plants are 
composed may consist of but slightly modified cells with 
copious protoplasmic contents, or of cells which have been 
modified in various ways to perform their several functions. 
In some the protoplasmic contents may persist, in others 
they disappear. The formation of the conducting tubes or 
secretory sacs which occur in all parts of the higher plants 
is due either to the elongation of single ceUs, or to the 
fusion of cells together in rows by the absorption of the 
cell-walls separating them. Such cell-fusions may be 
partial or complete. Cases of complete fusion occur in the 
formation of laticiferous vessels, and in the spiral, annular, 
and reticulate vessels of the xylem. Incomplete fusion occurs 
in sieve tubes. Tubes formed by the elongation of single 
cells^ are found in bast fibres, tracheides, and especially in 
laticiferous cells. 

The laticiferous tissue consists of a network of branching 
or anastomosing tubes which contain a coagulable finid 
^<^'wn as latex. These tubes penetrate to all 
ous ^ parts of the 

root, stem, and leaves. A protoplasmic lining is 
found on their walls which contains nuclei. The walls "are 
pitted, and protoplasmic connexions between the latici- 
ferous tubas and neighbouring parenchyma-cells have been 
seen.^ The fluid sap contains various substances, either in 
solution or suspended in the form of minute globules, such 
as sugar; tannin, malic acid in combination with lime, 
starch-grains, and small globules composed of caoutchouc 
or resin, which give to the fluid its milky appearance. 
There are two types of laticiferous tissue — ^non-articulate 
and articulate. The non-articulate tissue which occurs 
in Euphorbiaceae, Apocyneae, IJrticaceae, Asclepiadese, con- 
sists of long tubes, equivalent to single multinucleate ce^s, 
which ramify in all dired:ions throughout the plant. The 
development of laticiferous cells takes place quite early in 
the embryo, from a group or groups of cells which form a 
single layer in the pericycle around the central cylinder of 
the embryo at the cotyledonary node. The number of these 
initial cells appears to be constant for each species. In 
some cases a second layer is found just external to the 
central cylinder, in the cortex, from which a separate cortical 
system is developed. In other cases the single layer of 
mitial cells gives off branches which penetrate the cortex 
central cylinder, and pith (Chauveaud). Laticiferous 


vessels arise by the coalescence of originally distinct cells. 
The cells not only fuse together in longitudinal and trans- 
verse rows, but put out transverse projections, which fuse 
with others of a similar nature, and thus form an anasto- 
mosing network of tubes which extends to all parts of the 
plant. They are found in the CompositiB {C ichor iacecB), 
Campanulace^e, Papaveraceag, Lobeliaceae, Papayacem, in 
some Aroidem and Musaeeae, and in Euphorbiaceee {Manihot, 
Eevea). The nuclei of the original cells persist in the 
protoplasmic membrane. Kny has shown that in the 
Cichoriacem hairs containing latex are commonly present, 
connected to the laticiferous network by means of a narrow 
opening at the base. The rows of cells from which the 
laticiferous vessels are formed can be distinguished in 
many cases in the young embryo while still in the dry 
seed (Scott), but the latex vessels in process of formation 
are more easily seen when germination has begun. In the 
process of cell-fusion the cell-wall swells slightly and then 
begins to dissolve gradually at some one point. The open- 
ing, which is at first very small, increases in size, and 
before the cross-wall has entirely disappeared, the contents 
of the two ceUs become continuous (Scott). The absorp- 
tion of the cell-walls takes place very early in the 
germinating seedling. 

The sieve tubes consist of partiaUy fused rows of cells, 
the transverse or lateral walls being perforated by minute 
openings, through which the contents of the cells 
are connected with each other, and which after 
a certain time become closed by the formation 
of caUus on the sieve plates. The sieve tubes contain a 
thin lining layer of protoplasm on their waUs, but no 
nuclei, and the ceU sap contains albuminous substances 
which are coagulable by heat. Starch grains are sometimes 
present. In close contact with the segments of the sieve 
tubes are companion ceUs which communicate with the 
sieve tubes by delicate protoplasmic strands ; they can be 
distinguished from ordinary parenchymatous ceUs by their 
smaU size and dense protoplasm. Companion ceUs are not 
found in the Pteridophyta and Gymnosperms. In the 
latter their place is taken by certain cells of the medullary 
rays and hast parenchyma. The companion ceUs are cut 
off from the same ceUs as those which unite to form the 
sieve tube. The mode of formation of the sieve plate is 
not certainly known ; but from the fact that delicate con- 
necting threads of protoplasm are present between the cells 
from their first development, it is probable that it is a 
special case of the normal protoplasmic continuity, the sieve 
pores being produced by a secondary enlargement of the 
minute openings, through which these delicate strands 
pass. According to Lecomte, the young wall consists partly 
of cellulose and partly of a substance which is not cellulose, 
the latter existing in the form of slight depressions, which 
mark the position of the future pores. As the sieve plate 
grows, these non-ceUulose regions swell and gradually 
become converted into the same kind of mucous substance 
as that contained in the tube ; the two cells are thus placed 
in open communication. If this is correct, it is easy to see 
that the changes which take place may be initiated by the 
original delicate protoplasmic strands which pass through 
the cell-wall. (For further information regarding tissues, 
see Anatomy of Plants.) 

The formation of the zygote or egg-cell takes place 
usually by the fusion of the contents of two cells, and 
always includes, as an essential feature, the fusion 
of two germ nuclei. In many of the lower 
plants the fusing cells — gametes — are precisely ^ 
similar so far as size and general appearance are concerned ; . 
and the whole contents of the two ceUs fuse together, 
C3^oplasm with cytoplasm, nucleus with nucleus, nucleolus 
with nucleolus, and '.plastid with plastid. The gametes 
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may be motile (some Algse) or non-motile, as in Spirogyra, 
Mucor, Basidioholubs, &c. In many of the lower plants 
and in all higher plants there is a difference in size in the 
fusing cells, the male cell being the smaller. The 
reduction in size is due to the absence of cytoplasm, which 
is in some cases so small in amount that the cell consists 
mainly of a nucleus. In all cases of complete sexual 
differentiation the egg-cell is quiescent, but the male cell 
may be motile or non-motile. In many of the Fungi the 
non-motile male cell or nucleus is carried by means of a 
fertilizing tube actu- 
ally into the interior 

of the egg-cell, and is ^ 

extruded through the 

apex in close proxim- 

ity to the egg nucleus. \ A 

In the Florideae, 

Lichens, and Laboul- f \ 

beniacesethe male cell ^ 

is a non-motile sper- f 1 

matium, which is car- / -S 

ried to the female 

organ by movements 

in the water. In 

Monohlephari^^ one of 

the lower Fungi, in A 

some Algse, in the V as- 

cular Cryptogams, in , \ ^ 

Cycads (Za7nia and g 

Cycas),Q>rxdLmGinhgo, C 

an isolated genus of 

Gymnosperms, the no. S.— Fertilization in the Lily. (From 

tyihIa roll motile Wilson, ajter Guignard and Mottier.) A, 

male ceil is a inoijlie vermiform nuclei m the embryo sac ; 

SpermatOZOid with one approaching the egg-nucleus, the other 
... -P uniting with the upper polar nucleus. B, 

two or more Cliia. J.II union of the venniform nuclei with the egg- 

+>10 Alo-jP' cm oil flS nucleus and the two polar nuclei. 0, Fusion 
me Algae sucn as egg-ceil; a, anti- 

rUCUSj Yolvox^ UectO- podal cells; p, polar nuclei; pt, pollen 

goniv/m^ BulhoclicBte^ 

and in the Fungus 

Monohlepharis, the sjiermatozoid is a small oval or elongate 
cell containing nucleus, cytoplasm, and sometimes plastids. 
In the Characeae, the Vascular Cryptogams, in Zamia and 
GycaSj and in Ginkgo, the spermatozoids are more or less 
highly modified cells with two or more cilia, and resemble 
in many respects, both in their structure and mode of for- 
mation, the spermatozoids of animals. In Characeae and 
Muscinese they are of elongate spiral form, and consist of an 
elongate dense nucleus and a small quantity of cytoplasm. 
At the anterior end are attached two cilia or flagella. In 
the Vascular Cryptogams the structure is much the same, 
but a more or less spherical mass of cytoplasm remains 
attached to the posterior spirals, and a large number of 
cilia are grouped along the cytoplasmic anterior portion of 
the spiral. In Zamid (Fig. 4, A), Cycas, and Ginkgo they 
consist of large spherical or oval cells with a coiled band of 
cilia at one end, and a large nucleus which nearly fills the 
cell. They are carried by the pollen tube to the apex of 
the prothallus, where they are extruded, and by means of 
their cilia swim through a small quantity of liquid, 
contained in a slight depression to the oosphere. In the 
other phanerogams the male cell, which is non-motile, is 
carried to the oosphere by means of a pollen tube. In the 
spermatozoids of Chara, Vascular Cryptogams, and in 
those of Cycas, Zamia, and Gingko, the cilia arise from a 
centrosome-like body which is found on one side of the 
nucleus of the spermatozoid mother-cell. This body has 
been called a hlepharoplast, and in the Pteridophytes, 
Cycads, and Gingko it gives rise to the spiral band on 
which the cilia are formed. Belajeff regards it as a true 
centrosome ; but this is doubtful, for while in some cases 


Fio. 3.— Fertilization in the Lily. (Frorn 
Wilson, ajter Guignard and Mottier.) A, 
Two vermiform nuclei in the embryo sac ; 
one approaching the egg-nucleus, the other 
uniting with the upper polar nucleus. B, 
Union of the venniform nuclei with the egg- 
nucleug and the two polar nuclei. 0, Fusion 
of the germ nuclei in the egg-cell ; a, anti- 
podal cells ; p, polar nuclei ; pt, pollen 
tube. 








it appears to be connected with the division of the cell, 
in others it is independent of it. The egg-cell or oosphere 
is a large cell containing a single large nucleus, and in 
the green plants the rudiments of plastids. In plants 
with multinucleate cells, such as Cystopus, Peronospo 7 ''a, 
and Vaucheria, it is usually a uninucleate cell differentiated 
by separation of the nuclei from a multinucleate cell, but 
in Cystopus Bliti it is multinucleate, and in Bpheeropdea it 
may contain more than one nucleus. In some cases the 
region where the penetration of the male organ takes place 

is indicated on the 

oosphere^ by a hya- 

consisting of hyaline ' W 

cytoplasm (Peronos- 

porese). Fertiliza- IB ■ 

tion is effected by 
the union of two 

nuclei only in all = * ^ 

those cases which 
have been carefully 
investigated. Even f Z 
in the multinucleate Z’C;'Z'^yy 
oosphere of Cysto- XyO'' 
jms Bliti the nuclei 

may contain more \ ' 

than one nucleus, 
the egg nucleus is 

formed by the fusion V'*! ■ • :)<■]/ 

of one only of 

these with the sper- ^ 

matozoid nucleus 

(Klebahn). In the 

Lnn-Lof TPnnm Fio. 4.-- Spermatozoid and fertilization in 

mgJier i^ungl nn- ^kmia. {After Webber.) 

clear fusions take 

X)lace in Basidia or Asci which involve the union of two 
and sometimes more nuclei, which may be regarded as 
physiologically equivalent to a sexual fusion. The union 
of the germ nuclei has now been observed in all the main 
groups of Angiosperms, Gymnosperms, Ferns, Mosses, Algic, 
and Fungi, and presents a striking resemblance in all. In 
n&ly all cases the nuclei ajjpear to fuse in the resting 
stage (Fig. 3, C). In many Gymnosperms the male 
nucleus penetrates the female nucleus before fusing with 
it (Blackman, Ikono). In other cases the two nuclei 
jfface themselves side by side, the nuclear membrane be- 
tween them disai:)X)ears, and the contents fuse together — 
nuclear thread with nuclear thread, and nucleolus with 
nucleolus — so completely that the separate constituents of 
the nuclei are not visible. It was at one time thought that 
i?he centrosomes played an important ‘part in the fertil- 
ization of plants, but recent researches seem to indicate 
that this is not so. Even in those cases where the cilia 
band, which is the product of the centrosome-liko body or 
blepharoplast, enters the ovum, as in Zamia (c in Ilg._ 4, 
B, C, D), it appears to take no part in the fertilization 
phenomena, nor in the subsequent division of the nucleus. 
During the process of fertilization in the Angiosperms it 
has been shown by the researches of Nawaschin and 
Guignard that in LiliAMn and Friiilliwia hoYh. generative 
nuclei enter the embryo sac, one fusing with the oosphere 
nucleus, the other with the polar nuclei (Fig. 3 A, B). A 
double fertilization thus takes place. Both nuclei are elon- 
gated vermiform structures, and as they enter the embryo 


Fig. 4.— Spermatozoid and fertilization in 
Zamia. {After Webber.) 
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sac present a twisted appearance like a spermatozoid without 
cilia (Fig. 3, A, B). It lias since been shown by other 
obseiA’ers that this double fertilization occurs in many 
other Angiosperms, both Dicotyledons and 3Ionocotyledons, 
so that it is probably of general occurrence throughout the 
group (see Angiosperms). 
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Ozaslay or 6aslay, chief toi;^Ti of the govern- 
ment district of the same name in Bohemia, Austria. 
Population (1890), 8396, almost exclusively Czech and 
Catholic (655 Protestants and 247 Jew^s) ; (1900), 9145. 
There is a garrison of 623 men. A monument was erected 
in 1880 to the celebrated Hussite leader, Ziska, who was 
buried in the church. There are a sugar refinery, a 
brewery, and a distillery. 

Czech Literature (see Bohemia and Slavs, 
Ency. Brit. 9th edition). The later years of the 19th 
century saw a continued forward movement in the re- 
vived literature of Bohemia; but this progress may be 
briefly indicated, since its interest is still mainly local, 
except in so far as the work of Czech writers has helped to 
vindicate the Bohemian national movement by the re- 
assertion of the Bohemian language as a literary vehicle. 
Between 1820 and 1848 a new “ national school of writers 
arose, led by Joseph Jungmann (1773-1847), and includ- 
ing the poets Jan Kollar (1793-1852), J. KamarjH:, Danger, 
Rubes, and Borovsky (1821-56), the dramatists Turnisk;^ 
and inicpera, and the novelists Jan Marek and Joseph 
TyL Jungmann introduced new models by his translations 
of British, French, and German literature ; the new Czech 
drama was largely influenced by Shakespeare, and the novel 
by Sir Walter Scott. This “ national school gradually 
acquired a Panslavist character, Jungmann himseK, the 
philologist V. Hanka (1791-1861), and the historians 
P. gafSrik (1795-1861), Franz Palackj^ (1798-1876), and 
Tomek (who, born in 1818, was still working at his great 
History of Prague at the end of the century) being the 
most prominent representatives of this tendency. After 
1848 the narrower traditions of the national school gave 
way before a spirit of cosmopolitanism, introduced by H. 
Mhcha (1810-76), but much encouraged by the in- 
fluence of Byron; the poets H. Halek (1835-74) and Jan 
Neruda (1834-91) being the leading names in this con- 
nexion. The national and cosmopolitan schools then 
became blended in writers of a more eclectic type, like the 
poets Svatopluk Cech and “ Jaroslav Vrchhckjr” (pseudonym 
for Emil Frida), the latter of whom (f>. 1853) published 
some twenty volumes of poems, translations, dramas, and 
essays between 1893 and 1900. His epic poem Bar- 
Kochha, describing the last struggle of the Jews against 
Rome, is his masterpiece. Between 1890 and 1900 there 
was a great increase of literary production of all sorts. 
Juhus Zeyer (6. 1841), besides writing poetry, has 
published many romantic prose stories; and Madame 
“Carolina Svjetla” (pseudonym for Johanna Muzdk, h. 
1830) is a novehat whose tales portray the life of the 
people. Among recent Czech dramatists must be men- 
tioned Stroup4znick;f, the brothers Mrstik, Vhclav Vicek, 
and V4clav Fri2 (pseudonym “Brodsky,” 1. 1829), while 
Adolph Heyduk (S, 1831), has made a name as a poet, 
and Anton Gindely (1829-92) as a historian. 

Czernowitz (Rumanian, Cernduf), the capital of 
the Austrian duchy of Bukovina. Population, with 
suburbs (1869), 33,884; (1890), 54,171; (1900), 69,619. 
There is a garrison of 2965 men. There are several rather 
imposing modem buildings, including the Episcopal Palace 
in the Byzantine style, the Greek Orthodox cathedral, the 
J esuit church, and a Hebrew temple in the Moorish style. 
The Francis Joseph University, opened in October 1875, 
has three faculties : theology (Greek Orthodox), law and 
politics, and philosophy. The language of instruction is 
German. In 1897 there were 41 professors and lecturers 
and 390 students. The industry (corn-milling and brew- 
ing) is unimportant. The trade, which is in the hands of 
the Jews and Armenians, is chiefly in corn, timber, cattle, 
hides, wool, and potash. 
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DSlCCa^ a city of British. India, giving its name to a 
district and division of Bengal. The city is 150 miles north- 
east by east of Calcutta, on an old channel of the Ganges. 
Bahway station, 10 miles from the terminus of the river 
steamers at Narayanganj. Its area is about 8 square 
miles. The population in 1881 was 79,076, in 1891 it was 
82,321, and in 1901 it was 90,679. It still shows some 
signs of its former magnificence. The famous manufacture 
of fine muslins is almost extinct, but the carving of shells, 
carried on from ancient times, is an important industry in 
the city. The Government college had 318 students in 
1896, and the collegiate school 556. There is also an 
unaided Hindu college, with 222 students. There are 20 
printing - presses, issuing 3 English and 3 vernacular 
newspapers. There is a large settlement of mixed Portu- 
guese descent, known as Firinghis. Many of the public 
buildings, including the college, suffered severely from the 
earthquake of 12th June 1897. 

The DiSTEiCT comprises an area of 2797 square miles. 
In 1881 it had a population of 2,113,005, and in 1891 of 
2,420,656, giving an average density of 865 persons per 
square mile. Classified according to religion, Hindus 
numbered 934,063; Mahommedans, 1,450,250; Chris- 
tians, 10,476, of whom 223 wore Europeans; “others,” 
813. In 1901 the population was 2,660,631, showing an 
increase of 1 1 per cent. The land revenue and rates were 
Bs.6,08,7Gl ; the number of police was 697 ; the number 
of boys at school in 1896-97 was 75,836, being 42*4 per 
cent, of the male population of school-going age; the 
registered death-rate in 1897 was 27 ‘97 per thousand. 
Th^e district ivS now traversed by a line of the Eastern 
Bengal Ptailway, and it is further proposed to connect it 
by branches wfith the Assam-Bcngal Eailway; but most 
of the traffic is still conducted by water. It is a centre 
of the jute trade. There are 21 steam i)rcsses, employing 
8000 hands, with an out-turn of 1,427,000 bales; and 10 
hand presses, with a capital of Hs. 24,00,000, employing 
1130 hands, with an out-turn of 130,000 bales. 

The DIVISION OF Dacca occupies the delta of the Brah- 
maputra, where it joins the main stream of the Ganges. 
It consists of the four districts of Dacca, Mymensingh, 
Faridpur, and Backergungo. Tta area is 15,045 square 
miles. Its population in 1881 was 8,705,916, and in 
1891 it was 9,844,127,— by far the highest rate of increase 
in Bengal,— with an average density of 654 persons per 
square mile. 

Daghestarij a province of Russia, Transcaucasia. 
It occupies the triangular space between the Audi ridge, the 
south-east portion of the main Caucasus Range, and the 
Caspian Sea, and has Torek in N., Tiflis in S.W., Baku 
in S.E., and Caspian Sea in E. With the exception of 
a narrow strip of land along the scacoast and a small 
area in north, it is entirely covered with mountains, and 
presents one of the most hilly parts of the world. Area, 
11,492 square miles. The snowclad Audi ridge, belonging 
to the system of the south-west to north-cast upheavals 
which cross the Caucasus, branches off the later at Barbalo 
Peak (10,807 feet), and reaches its highest altitudes in 
Tebulos-mta (14,781 feet), Great Kachu (14,027 feet), 
and Donos-mta (13,736 feet). It is encircled on the north 
by a lower outer ridge, the Bhuik Mountains, pierced by 
the rivers, and thickly clothed with woods, (tom])osed chiefly 
of beech (Ichkeria). The Bozdakh and another ridge 
run in the same direction between the four Koisu rivers 
(Avarian, Andian, Kazy-kumukh, and Kara Koisu), all 
flowing north-east to make the Sulak, a tribiiterj of the 
Caspian. The main feature of the country is, however, 
according to Abich, the succession of folds of Jurassic 
cretaceous limestoncB and slates, all nearly parallel to the 
Caucasus, forming high and barren plateaux. Many peaks 
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rise above 12,000 feet, and the passes are at altitudes of 
11,000 feet in the interior of the country and 9000 feet in 
the east, towards the Caspian. The country is altogether 
difficult of access, and only one military route leads from 
Grozny! on the Terek to the military town of Botlikh ou 
the Andi Koisu, while the eleven passes known across the 
Caucasus are mere bridle-paths. The climate is severe 
on the plateaux, hot towards the Caspian, and dry every- 
where. The average temperatures are: year 51“, January 
26“, July 73“ at Temir-khan-shura (42° 49' N., alt. 475- 
feet). The yearly rainfall varies from 21 to 17 inches. 

The population of Daghestan was 590,336 in 1897, out of 
whom there were only 5000 Russians. It consists chieliy of 
mountaineers, known under the general name of Lezgliians, in the 
west, and of a mixture of the same with Tatars and Georgians in 
the Caspian coast region. For a long time the highlands of 
Daghestan were the stronghold of the Caucasians against the 
Russians, especially under the leadership of Shamil. The diffi- 
culties of communication between the valleys have resulted in the 
formation of a great number of dialects, or even languages, which 
have been divided by Baron Uslar into several groups. The 
Avarian is a sort of inter-tribal tongue, while the Lakh or Kazi- 
kiimukli language, the Kyiirin, the Dargo-kaitakh, the Audi,, 
and the Tahasaran are as many separate languages of common- 
origin, subdivided in their turn into a number of dialects. 

The mountaineers breed some cattle, and cultivate with great 
difficulty their small fields on the slopes of the mountains. In thfr 
littoral regions excellent crops are obtained with the aid of 
irrigation. The mountaineers excel also in a variety of petty 
trades. 

A railway line of great importance, connecting the KortR 
Caucasian line, Rostov to Petrovsk, with the Transcaucasian line,, 
Datum to Baku, has been built of late. It runs along the sea- 
coast from Petrovsk, through the Derbent “Gate,” to Baku. 

The province is divided into nine districts : Temir-klian-slnira,, 
Avarian, Andian, Gunib, Dargo, Kazy-kuniukh, Kastago-Taba- 
saran, Kyurinsk, and Sannir. The only towns arc : Temir-khan- 
ahura, cajutal of tho province (9210 inh.), Derbent on the Caspian 
(14,821), and Petrovsk, a seaport of some importance (9810). 
The chief towns of the districts are mere military villages or forts, 
of which the fort of Gunib, the last stronghold of Shamil, has only 
825 inhabitants. (p. ic.) 

the most important commercial centre 
in tho province of Pangasinan, Luzon, Philippine Islands, 
and the northern terminus of the only railway in the 
islands. It is situated near the mouth of one of the 
branches of the Agno, but can be approached only by 
vessels of very small draught, because of a narrow bar at, 
tho river’s mouth. It has a liealthful climate, and is thO' 
chief point of exportation for a very rich inovince, which 
produces rice, sugar, indigo, Indian corn, and copra in 
abundance. It has a Kshipyard in which small sailing 
vessels and steam launcliea arc constructed. The principal 
language is Pangasinan. Population, 16,000. 

Da,homeyp — An old West African kingdom, now a 
French colony, bounded on tho S. by the Gulf of Guinea, on 
the E. by Lagos, on tho N. ancl ISr.W. by the military 
territories of the French Sudan, and tho W. by Togolancl 
With a coast-lino of only 75 miles, tho area after the 
decree of October 1899 (see below) was estimated at about. 
59,000 Rcpiare miles, and the population at about 
450,000, but nothing is as yet known witli any degree of 
accuracy on these points. The coast is very low, sandy, 
and obstructed by a bar. Behind the immediate coast- 
line is a line of lagoons, where small steamers can ply : 
that of Porto Hovo, on the east, that of Whidah, the longest 
(26 miles), and that of Grand Popo. Tho Ofe, tho only 
important river (240 miles), drains the colony from the- 
Bariba country to Porto Fovo. The Zu is an affiiient. 
Tho climate is very hot and moist. Pour seasons are well 
marked: the long dry season, from December 1 to 
March 15; tho season of tho great rains, from March 15 
to July 15; tho short dry season, from July 15 to 
Beptembor 15; and the little rains, from September 15 to 
December 1. The negroes, of whom the population 
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entirely consists, belong to tbe Mina, Ewe, Eon, Mahi, Xago, 
and Bariba races. Cultivation is primitive and nine-tenths 
of the lands are vraste. Maize, manioc, yams, and potatoes 
grow along the coast ; millet in the interior. The forests 
contain the baobab, the cocoanut palm and the oil palm. 
Cattle are rare, and a few years ago the os was entirely 
unknown. An experimental farm is carried on at Porto l^ovo. 

Prance first established factories in 1851 at WMdah, 
after the signature of a treaty with the king. In 1868 a 
similar power was granted at Kotonu, and in 1878 
Prance received authority to collect the customs at this 
locality. In the meantime, in 1863, the kingdom of 
Porto Kovo had accepted the Preach protectorate, and the 
Anglo-French agreement of 1864 had fixed its boundaries. 
This protectorate wels soon afterwards abandoned by 
hTapoleon III., but was re-established in 1882; in 1885 a 
Pranco-German convention assigned Grand Popo to France 
and Little Popo, to the west of the coast of Dahomey, 
to Germany. In 1890, Glegle, king of Dahomey, claimed 
the right to collect the customs at Kotonu, ceded to France 
in 1878, and to depose the king of Porto Novo, while he 
also interfered with the French and with the population 
protected by France. The dispute ended with a treaty 
which secured to France her rights and to the king of 
Dahomey an annual pension of £800, In 1892 the 
attitude of King Behanzin rendered a new war necessary; 
Abomey, his capital, was taken by General Dodds, his 
states were annexed, and he himself was sent a prisoner to the 
Antilles, In 1894 the colony was separated from France’s 
other West African possessions and became a separate 
administrative unit. Anglo-French conventions of 1889 
and 1898 fixed the eastern frontier, and a Franco-German 
convention of 1897 settled the boundary on the west. 
The limits northwards were fixed on the disintegration of 
the French Sudan in 1899, when some of the cantons of 
Kwala, or Nebba, and the territory of Say, on the Niger, 
were added to the colony’s possessions. 

The colony is administered by a governor (himself under 
the Governor-General of French West Africa), assisted by 
a council composed of three official and three civil members. 
It has a paymaster-general and a justice of peace. It is 
one of the three French West African colonies which have 
been allowed to manage their own finances, with the result 
that it is entirely self-supporting. In 1899 the receipts 
amounted to £110,634, or £34,634 more than was antici- 


pated in the budget. The budget for 1901 anticipated 
£89,000, of which the native tax -was expected to produce 
£14,000. The principal items of expenditure provided for 
apart from £31,000 for the administrative service, were ■ 
public works, <kc., £21,500; the occupation of Upper 
Dahomey, £19,000; native troops and police, £9000. 
The chief towns are Porto Novo (50,000), the seat of 
government; Grand Popo (2000), a port ; Kotonu (1000), 
a port; Whidah, a port; and in the interior, Abomey 
(15,000), the capital of Dahomey, 75 miles from the sea 
Allada (10,000), and Agony (20,000). 


The following table gives the value of the principal articles of 
import and export for 1898 and 1899, with the totals for those 
years : — 


Year. 

Imports. 

Exports. 

Textiles. 

Intoxi- 

cants. 

Total, 

Palm 

Kernels. 

Palm Oil. 

Total. 

1898 

1899 

£83,000 

77,000 

£155,000 

182,000 

£400,000 

494,000 

£170,000 

£109,000 

£301,500 

509,000 


In 1898 Great Britain sent nearly all the textiles, Germany 
nearly all the intoxicants. The exports of kernels to Lagos was 
more than half the total, while France and Germany divided the 
remainder about equally. Lagos and France each received nearly 
half the oil export. France’s total share of the imports in 1898 
amounted to only £135,000 ; of the exports to only £118,300. 

France can only slowly increase her sales, the convention of 
1898 having guaranteed absolute equality in respect of customs. 
There are few roads, but a telegraph line connects Kotonu 
with Abomey, Gurma on the Niger, and Senegal. A railway 
is projected between Kohonoii and the Niger. With Euroi)e 
there is telegraphic communication (at Kotonu) over an English 
submarine cable, and steamship communication by lines from 
Bordeaux and Marseilles and Liverpool and Hamburg. In 1898, 
of 433 steamers which visited Dahomey, 111 were French, 133 
British, and 156 German. French, English, and American coins 
circulate, and also cowrie shells. The difficulty of firmly establish- 
ing French money as the basis of exchange is one of the problems 
of the colony. 

Authoriius. — Bebtin. Benseignemcnts sur Porto liovo et le 
Dahomey. Paris, 1890.— Aublet. La Guerre dn Dahomey, 
Paris, 1894.— Lee. French Colonies. Foreign Office Keport, 1900. 
— L’ Annie Coloniale. Paris, 1900. (p. L ) 

Daiquiri, a village 15 miles east of Santiago do 
Cuba. An expensive iron pier, built by the American 
shippers of Cuban ores, was used for the landing of the 
American army in the advance on Santiago in 1898. 
Population (1899), 1380. 
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Modern Changes. 

branch of agriculture underwent greater chanj 
l.\ during the closing quarter of the 19th century tl 
dairy-farming ; within the period named, indeed, the dai 
3^ industry may be said to have been revolutions 
Ihe two great factors in this modification were the int 
duction about the year 1880 of the centrifugal crea 
separator, whereby the old slow system of raising ere' 
m pans was dispensed with, and the invention some t 
7^8 later of a quick and easy method of ascertaining t 
fat content of samples of milk without having to resort 
the tedious processes of chemical analysis. About t 


year 1875 the agriculturists of the United Kingdom, 
influenced by various economic causes, began to turn their 
thoughts more intently in the direction of dairy-farming, 
and to the increased production of milk and cream, butter 
and cheese. On 24th October 1876 was held the first 
London Dairy Show, under the auspices of a committee 
of agriculturists, and it has been followed by a similar 
show in every subsequent year. The official report of the 
pioneer show stated that ‘‘ there was a much larger attend- 
ance and a greater amount of enthusiasm in the movement 
than even the most sanguine of its promoters anti- 
cipated. On the day named Professor J. Prince Sheldon 
read at the show a paper on the dairying industry, and 
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proposed the formation of a society to be called the British 
Dairy Farmers’ Association. This was unanimously agreed 
to and thus was founded an organization which has since 
been closely identified with the development of the dairying 
industry of the United Kingdom. In its earlier publica- 
tions the Association was wont to reproduce from Home- 
hold Words the following tribute to the cow : — 

“ If civilized people were ever to lapse into the worship of animals, 
the Cow would certainly he their chief goddess. What a fountain 
of blessings is the Cow ! She is the mother of beef, the source of 
butter, the original cause of cheese, to say nothing of shoe-horns, 
hair-combs, and upper leather. A gentle, amiable, ever-yielding 
creature, who has no joy in her family aftairs which she does not 
share with man. We rob her of her children that we may rob her 
of her milk, and we only care for her when the robbing may be 
perpetrated.” 

The Association has, directly or indirectly, brought about 
many valuable reforms and improvements in dairying. Its 
London shows have provided, year after year, a variety of 
object-lessons in cheese, in butter, and in dairy equipment. 
In order to demonstrate to producers what is the ideal to 
aim at, there is nothing more effective than a competitive 
exhibition of products, and the approach to uniform ex- 
cellence of character in cheese and butter of whatever 
kinds is most obvious to those who remember what these 
products were like at the first two or three dairy shows. 
Simultaneously there has been a no less marked advance 
in the mechanical aids to dairying, including, in particular, 
the centrifugal cream-separator, the crude germ of which 
was first brought before the public at the International 
Dairy Show held at Hamburg in the spring of 1877. The 
Association in good time set the example, now beneficially 
followed in many parts of Great Britain, of providing 
means for technical instruction in the making of cheese 
and butter, by the establishment of a dairy school in the 
Vale of Aylesbury, subsequently removing it to new and 
excellent premises at Heading, where it is known as the 
British Dairy Institute. The initiation of butter-making 
contests at the annual dairy shows stimulated the com- 
petitive instinct of dairy workers, and afforded the public 
useful object-lessons; in more recent years milking com- 
petitions iiave beeit added. Milking trials and butter tests ■ 
of cows conducted at the dairy shows have afforded results 
of much practical value. Many of the larger agricultural 
societies have found it expedient to include in their annual 
shows a working dairy, wherein butter-making contests are 
held and public demonstrations are given. 

What are regarded as the dairy breeds of cattle is illus- 
trated by the prize schedule of the annual London Dairy 
Show, in which sections are provided for cows and heifers 
of the Shorthorn, Jersey, Guernsey, Ked Polled, Ayrshire, 
Kerry, and Dexter breeds, the characteristics of which are 
set forth in the article A(aacux.TunE. A miscellaneous 
class is also provided, the entries in which are mostly 
cross-breds. There are likewise classes for Shorthorn 
bulls, Jersey bulls, and bulls of any other pure breed, but 
it is stipulated that all bulls must be of proved descent from 
dams that have won prizes in the milking trials or butter 
tests of the British Dairy Farmers’ Association or other 
high-class agricultural society. The importance of securing 
dairy characters in the sire is thus recognized, and it is 
notified that, as the object of the bull classes is to encourage 
the breeding of bulls for dairy pur]> 0 H(is, the prizes are to 
be given solely to animals exliibited in good stock-getting 
condition. 

Milk and Buttbe Tests. 

The award of prizes in connexion with milking trials 
cannot be determined simply by the quantity of milk 
yielded in a given i)eriod, say twenty-four hours. Other 
naatters must obviously be taken into consideration, such 
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as the quality of the milk and the time that has elapsed 
since the birth of the last calf. With regard to the former 
point, for example, it is quite possible for one cow to give 
more milk than another, but for the milk of the second 
cow to include the larger quantity of butter-fat. The 
awards are therefore determined by the total number of 
points obtained according to the following scheme : — 

One point for every ten day.s since calving (deducting the first 
forty days), with a maximum of fourteen points. 

One point for every pound of milk, taking the average of two 
days’ yield. 

Twenty points for every pound of butter-fat produced. 

Four points for every pound of ‘‘solids other than fat.” 

Deductions. — Ten points each time the fat is below 3 per cent. 

Ten points each time the solids other than fat fall below 8-5 
per cent. 

This method of award is at present the best that can be 
devised, but it is possible that, as experience accumulates, 
some rearrangement of the points may be found to be 
desirable. Omitting many of the details, Table I. shows 
some of the results in the case of the Shorthorn and Jersey 
cows to which prizes w^ere awarded in 1900. The days 
“in milk” denote in each case the number of days that 
have elapsed since calving ; and if the one day’s yield of 


Table I. Prize Shorthorn and Jersey Cows in the Millcing Trials, 
London Dairy Show, 1900. 


Cow. 

Age. 

In 

Milk. 

Milk 

per 

Day. 

Fat. 

Other 

Solids. 

Total 

Points. 

Shorthobns eligible 
for Herd-Book— 

Yeara. 

Days. 

in 

Per 

cent. 

Per 

cent. 

No. 

Heroine III. 

6 

61 

62*4 

3-7 

8*3 

91-5 

Musical 

7 

16 

4.5 ’2 

3-2 

9-3 

90*8 

Lady Rosedale 
Shorthorns not 

8 

48 

47-8 

3 ’5 

9-0 

88-7 

eligible for Herd- 
Book— 







Granny 

9 

33 

70‘2 

3-5 

8-9 

144T 

Cherry . 

9 

103 

55fi 

4-0 

8'9 

127 a 

Chance . 

Jersey.s — 

6 

23 

60*0 

3 ‘6 

8-9 

124-6 

Sultane 14 th 

12 

.256 

41 ‘7 

4*9 

9-4 

112 

Queen Bess . 

n 

136 

39-4 

4‘8 

9'0 

101 

Gloaming IV. 

7 

156 

30'5 

6-7 

9 ‘5 

94-9 


milk is desired in gallons, it can be obtained approxi- 
mately^ by dividing the weight in pounds by 10: thus, 
the Shorthorn cow Heroine HI. gave 52 -4 it), or 5-24 
gallons, of milk per day. The table is incidentally of 
interest as showing how superior as milch kine are the 
unregistered or non-pedigree Shorthorns — which arc typical 
of the great majority of dairy cows in the United Kingdom 
— as compared with the pedigree animals entered, or 
eligible for entry, in Coates’s Herd-Book. The evening’s 
milk, it should be added, is nearly always richer in fat than 
the morning’s, but the percentages in the table relate to 
the entire day’s milk. 

The milking trials are based upon a chemical teat, as it 
is necessary to determine the percentage of fat and of 
solids other than fat in each sample of milk. The butter 
tost, on the other hand, is a churn test, as the cream has 
to be separated from the milk and churned. The following 
is the scale of points used at the London Dairy Show in 
making awards in butter tests :~— 

One point for every ounce of butter ; one point for every com- 

S leted ten days since calving, deducting the first forty days, 
laximum allowance for period of lactation, 12 points. 


1 A gallon of milk weighs 10*3 % so that very little error is in- 
volved in converting pounds to gallons hy dividing the number of 
pounds by 10. 



344 D A I E Y-F 

Fractions of ounces of butter, and incomplete periods of less than 
ten days, to be worked out in decimals and added to the total 

points. • u. x-u 

In the case of cows ol^taining the same number of pomp, tne 
prize to be awarded to the cow that has been the longest time in 
milk. 

No piize or certificate to be given in the case of 
{a) Cows under five years old failing to obtain 28 points. 

(6) Cows five years old and over failing to obtain 32 points. 

The manner in which butter tests are decided will he 
rendered clear by a study of Table IL It is seen that 
whilst the much larger Shorthorn cows — having a bigger 
frame to maintain and consuming more food— gave both 


Table II. Pnze Shorthorii and Jersey Cows i7i the Butter Tests, 
London Dairy Show, 1900. 


Cows. 

Ai?e. 

In 

MHk. 

Milk ! 

per Butter. 
Day. j 

Milk to 
1 lb 

Butter, 

Points 

for 

Butter. 

Points 

for 

Lacta- 

tion. 

Total 

Points. 

SHOaTHORNS— 

Years., Days, 

1 

1 

fc oz. , 2) OZ- 

lb 

No. 

No 

No. 

Isfc 

9 

104 

>55 2 N 5i 

23-67 

37-25 

6-40 

43 65 

2nd . 

9 

34 

72 7 ‘ 2 101 

27-11 

42-75 


42-75 

3rd . . 

7 

S3 

58 5,2 7i 

23-47 

39-75 

.. 

39-75 

Jerseys^— 

1st 

7 

157 

29 10 1 2 2i 

13*83 

34-25 

11-70 

45-95 

2nd 

4 

103 

33 10 j 2 3 ! 

15-37 

35-00 

6-30 

41-30 

3rd . 


257 

40 13 1 12 

23-32 

28-00 

12 00 

40-00 


more milk and more butter in the day of twenty-four 
hours, the Jersey milk was much the richer in fat. In 
the case of the first-prize Jersey the “butter ratio,” as it 
is termed, was excellent, as only 13*83 Ib of milk were 
required to yield 1 Ib of butter; in the case of the 
second-prize Shorthorn, practically twice this quantity (or 
27*11 S») was needed. Moreover, if the days in milk are 
taken into account, the difference in favour of the Jersey 
is seen to be 123 days. 

The butter-yielding capacity of the choicest class of 
butter cows, the Jerseys, is amply illustrated in the results 
of the butter tests conducted by the English Jersey Cattle 
Society over the period of fourteen years 1886 to 1899 
inclusive. These tests have been carried out year after 
year at half a dozen different shows, and the results are 
classified in Table III, according to the age of the animals. 
The average time in milk is measured by the number of 
days since calving, and the milk and butter yields are 


Table III. Sum^iiary of the English Jersey Ccdtle Society's 
B'ntter Tests, Fourteen Years, 1886 to 1899. 


Cows* Ages. 

Cows 

Tested.. 

Average 
Time in 
Milk- 

Average 

Milk 

Yield. 

Average 

Butter 

Yield, 

Quantity 
Milk to 
lib. 
Butter. 



Years. 

No. 

Days. 

Ib 

OZ. 

2) 

oz. 

ft) 

1 

to 

2 . 

2 

34 

15 

2 

0 

13 

18-43 

2 


S . 

57 

73 

24 

15J 

1 

5i 

18-74 

s 


4 . 

108 

77 

29 

14| 

1 

10 

18*42 

4 

,, 

5 . 

165 

72 

32 


1 

Hi 

19-01 

5 

ij 

6 

1 188 

80 

32 

15* 

1 

12 

18-76 

6 


7 . 

' 189 

89 

34 

7i 

1 

13 

18-92 

7 

3) 

8 

: 139 

84 

33 

Hi 

1 

13i 

18-40 

8 

?3 

9 

1 71 

82 

33 

64 

1 

12 

19-03 

9 

71 

10 . 

: 42 

92 

32 

64 

1 

Hi 

18-95 

10 

77 

11 . . 1 

1 31 

! 88 

35 

4 

1 

Hi 

18-60 

11 

71 

12 . 

i 15 

89 

37 

1 

1 

13| 

19-96 

12 

13 

77 

13 

13 

95 

34 

li 

. 1 


20-56 

77 

14 . 

3 

j 54 

1 

42 

u 

2 

li i 

19-85 


those for the day of twenty-four hours. The last column 
shows the “butter ratio.” This number is lower in the 
case of the Jerseys than in that of the general run of 
dairy cows. The average results from the total of 1023 
cows of the various ages are:— One day’s milk, 32 Ib 
2^ oz,, equal to about 3 gallons, or 12 quarts; one day’s 
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butter, 1 S) lOf oz. ; butter ratio, 19-13, or about 16 pints 
of milk to 1 S) of butter. Individual yields are sometimes 
extraordinarily high. Thus at the Tring show in 1899 
the three leading Jersey cows gave the following results : — 


Cow. 

Age. 

Live- 

Weight. 

In Milk. 

Butter. 

Butter 

Eatio. 

Sundew 4th 
Madeira 5th 

Em . 

Years. 

8 

7 

7 

ft) 

929 

1060 

864 

Days. 

77 

107 

44 

ft) oz. 

3 6| 

2 154 

3 4| 

ft) 

15T0 

16-14 

13-32 


The eight prize-winning Jerseys on this occasion, with 
an average weight of 916 Ib and an average of 117 days 
in milk, yielded an average of 2 K) 9 oz. of butter per 
cow in the twenty-four hours, the butter ratio working out 
at 16*69. At the Tring show of 1900 a Shorthorn cow 
Cherry gave as much as 4 Ib oz. of butter in twenty- 
four hours; she had been in milk 41 days, and her butter 
ratio worked out at 15-79, which is unusually good for a 
big cow. 

In the six years 1895 to 1900 inclusive 285 cows of 
the Shorthorn, Jersey, Guernsey, and Eed Polled breeds 
were subjected to butter tests at the London Dairy Show, 
and the general results are summarized in Table IV. 


Table IV. Average Blitter Yields and Butter Ratios at the London 
Dairy Show, Six Years, 1895 to 1900. 


Breed. 

No. of 
Cows. 

In 

Milk. 

Butter. 

Milk to 1 ft) 
Butter. 

Shorthorn . 

106 

Days. 

50 

lb oz. 

1 11 

ft) 

28-81 

Jersey 

126 

99 

1 lOi 

19-15 

Guernsey . 

23 

72 

1 H 

21-86 

Eed Polled . 

30 

60 

1 4| 

30-29 


Although cows in the showyard may perhaps be some- 
what upset by their unusual surroundings, and thus not yield 
so well as at home, yet the average results of these butter- 
test trials over a number of years are borne out by the 
private trials that have taken place in various herds. The 
trials have, moreover, brought into prominence the peculi- 
arities of different breeds, such as : (a) that the Shorthorns, 
Eed Polls, and Kerries, being cattle whose milk contains 
small fat globules, are better for milk than the Jerseys 
and Guernseys, whose milk is richer, containing Istrger- 
sized fat globules, and is therefore more profitable for 
converting into butter ; {b) that the weights of the animals, 
and consequently the proportionate food, must be taken 
into account in estimating the cost of the dairy produce ; 
(c) that the influence of the stage reached in the period of 
lactation is much more marked in some breeds than in 
others. 

An instructive example of the milk-yielding capacity of 
Jersey cows is afforded in the carefully kept records of 
Lord Eothschild’s herd at Tring Park, Herts. The follow- 
ing are the figures, the gallons being calculated at the rate 
of 10 Ib of milk to the gallon : — 

In 1897, 30 cows averaged 6396 Ib, or 640 gallons per cow. 

In 1898, 29 „ „ 6209 „ 621 ,, 

In 1899, 37 „ ,, 6430 „ 643 

In 1900, 39 „ „ 6136 „ 614 

The average over the four years works out at about 
630 gallons per cow per annum. 

Cows of larger type - will give more milk than the 
Jerseys, but it is less rich in fat. The milk record for 
the year 1900 of the herd of Eed Polled cattle belonging 
to Mr Garrett Taylor, Whitlingham, Norfolk, affords a 
good example. The cows in the herd, which had before 
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1900 produced one or more calves, and in 1900 added 
another to the list, being in full profit the greater part of 
the year, numbered 82. Their total yield was 521,950 Ib 
of milk, or an average of 6365 Ib — equivalent to about 
636 gallons — per cow. In 1899 the average yield of 96 
cows*^was 6283 ib, or 628 gallons] in 1898 the average 
yield of 75 cows was 6473 lb, or 647 gallons. Of cows 
which dropped a first calf in the autumn of 1899, one of 
tiiem Lemon — milked continuously for 462 days, yield- 

ing a total of 7166 ib of milk, being still in milk when the 
herd year closed on 27th December. Similar cases were 
those of Nora, which gave 9066 lb of milk in 455 days ; 
Doris, 8138 lb in 462 days ] Brisk, 9248 lb in 469 days; 
Delia, 8806 lb in 434 days, drying 28 days before the 
year ended; and Lottie, 6327 lb in 394 days, also drying 
28 days before the year ended ; these were all cows with 
their first calf. Eight cows in the herd gave milk on 
every day of the 52 weeks, and 30 others had their milk 
recorded on 300 days or more. Three heifers which pro- 
duced a first calf before 11th April 1900, averaged in the 
year 4569 lb of milk, or about 456 gallons. In 1900 
three cows, Eykc Jessie, Kathleen, and Doss, each gave 
over 10,000 lb, or 1000 gallons of milk; four cows gave 
from 9000 lb to 10,000 lb, two from 8000 lb to 9000 lb, 
17 from 7000 lb to 8000 lb, 19 from 6000 lb to 7000 Ib, 
30 from 5000 lb to 6000 lb, and 16 from 4000 ib to 
5000 Ib. The practice, long followed at Whitlingham, of 
developing the milk-yielding habit by milking a young 
cow so long as she gives even a small quantity of milk 
daily, is well supported by the figures denoting the results. 

Though milking trials and butter tests are not usually 
available to the ordinary dairy farmer in the management 
of his herd, it is, on the other hand, a simple matter for 
him to keep what is known as a milk register. By a 
milk register is meant a record of the (luantity of milk 
yielded by a cow. In other words, it is a quantitative 
estimation of the milk the cow gives. It affords no in- 
formation as to the (piality of the milk, or as to its butter- 
yielding or cheoac-yielding ca][>acity. Nevertheless, by its 
aid the milk-producing ca]>acity of a cow can bo 
ascertained exactly, and her character in this respect can 
be expressed by means of figures about whi(ih there need 
be no equivocation. A greater or less dt^gree of exactness 
can be secured, ac.cording to the greater or less frequency 
with which tlie register -is tiiken. Even a weekly register 
would give a fair idea m to tlio milk yields of a cow’^, and 
would be extremely valuable as f()tni)‘UHsl with no register 
at all. 

The practice of taking the milk register, as followed in 
a well-known dairy, may bo briefly doscriliod The cows 
are always milked in the stolls, and during summer they 
are brought in twice a day for this puriK)He. After each 
cow is milked, the pail containing the whole of her milk 
is hung on a spring balance susponded in a convenient 
position, and from the gross \\<iight iiidinilod there is 
deducted the already known w^oiglit of the pail,^ The 
difference, which represents the weight of milk, is recorded 
in a book suitably ruled This Injok when open presents 
a view of one week^s records. , In the loft-kwid column 
are the names of the cows ; on the right of this are fourteen 
columns, two of whicli receive the morning and evening 
record of each cow. In a final column on the right appears 
the week7s total yield for eacli cmv; and space is also 
allowed for any remarks. Fractions (jf a pesmd are not 
entered, but 18 lb 12 oz, would be recorded as 19 lb, 

^ A portable milk-woighiiig apjiliancc Li niade in which the weight 
of the pail is inclu<M, and an ittilicator shows on a <lial Iho extwt 
weight in ponudn and ouneas and likewise the volume in gallons and 
pints, of the milk in the paiL When the pail is empty the indicator 
of course pomls to zero. 
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whereas 21 lb 5 oz. would apj)ear as 21 Ib, so that a 
fraction of over half a pound is considered as a wdiole 
pound, and a fraction of under half a pound is ignored. 
By dividing the pounds by 10 the yield in gallons is readily 
ascertained. 

Every dairy farmer has some idea, as to each of his 
cows, whether she is a good, a bad, or an indifferent 
milker, but such knowledge is at best only vague. By 
the simple means indicated the character of each cow as a 
milk-producer is slowly but surely recorded in a manner 
which is at once exact and definite. Such a record is 
particularly valuable to the farmer, in that it shows to him 
the relative milk-yielding capacities of his cows, and thus 
enables him gradually to weed out the naturally poor 
milkers and replace them by better ones. It also guides 
Mm in regulating the supply of food according to the 3 rield 
of milk. The register will, in fact, indicate unerringly 
which are the best milk-yielding cows in the dairy, and 
which therefore are, with the milking capacity in view, 
the best to breed from. 

The simplicity and inexpensiveness of the milk register 
must not be overlooked. These are features which should 
commend it especially to the notice of small dairy farmers, 
for with a moderate number of cows it is particularly easy 
to introduce the register. But even with a large dairy it 
will be found that, as soon as the system has got fairly 
established, the additional time and trouble involved will 
sink into insignificance when compared with the benefits 
which accrue. 

The importance of ascertaining not only the quantity 
but also the quality of milk is aptly illustrated in the case 
of two cows at the Tring show, 1900. The one cow gave 
in 24 hours 4|- gallons of milk, which at 7d. per gallon 
would work out at about 2s. 7d. ; she made 2 lb 12 oz. 
of butter, which at Is. 4d. per h would bring in 3s. 8d. ; 
consequently by selling the milk the owner lost about 
Is. Id. per day. The secoiad cow gave 53, gallons of milk, 
which would work out at 3s. Id.; she made 1 ib 12 oz, 
of butter, which would only be worth 2s. 4d., so that by 
converting the milk into butter the owner lost 9d. per clay. 

The colour of milk is to some extent an indication of 
its equality — the deeper the colour the better the quality. 
The colour depends upon the size , of the fat globules, a 
deep yellowish colour indicating largo globules of fat. 
When the globules are of lai*ge size the milk will churn 
more readily, and the butter is better l.joth in quality and 
in colour. 

The following fifty dairy rules relating to the milking 
and general management of cows, and to the care of milk 
and dairy utensils, were drawn up on behalf of, and 
published by, the United States Department of Agriculture 
at Washington. They arc given here with a few merely 
verbal alterations : — 

THE OWXIMl AND HIS HELrEEB. 

1. Bead current dairy literature and keep posted on new ideas. 

2. Observe and enforce the utmost cleanlineBS aliout the cattle, 

their attendants, the cow house, the dairy, and all utcjnsils. 

3. A person suffering from any disease, or who has boon exposed 

to a contagious disease, must remain away from the cows 
and the milk. 

THE <tOW HOUSE. 

4. Keep dairy cattle in a shod or building by themselves. It 

is preforablo to have no cellar helow and no storage loft 
above* 

5. Cow houses should be well ventilated, lighted, and drained ; 

should have tight floors and walls, and ho plainly eoustiuctod. 

0. Never xim musty or dirty litter. 

7. Allow no strong-smelling material in the cow house for any 
length of time. Store the manure iiudor cover outside the 
cow house, and remove it to a distance as often as practic- 
able, 

S. Ill 44 
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S. lYhitewasli tlie cow house once or twice a year ; use grpstun 
in tlie maniire gutter^ ! i:iy. 

9. Use no dry, dusty feed R>-t v.'evioU'i to milking; if fodder is 
dust}", sprinkie it before it is fed. 

10. Clean and t'.ci ‘-uirhly ~lr the cow house before milking ; in hot 

weather .-j rinki-i :!.► floor. 

11. Keep the cow house and dairy room in good condition, and 

then insist that the dairy, factory, or place where the milk 
goes be kejit equally well. 

THE cows. 

12. Have the herd examined at least twice a year by a skilled 

veterinarian. 

13. Promptly remove from the herd any animal suspected of being 

in ba'd health, and reject her milk. NTever add an animal 
to the herd until it is ascertamed to be free from disease, 
especially tuberculosis. 

14. Do not move cows faster than a comfortable walk while on the 

wav to the place of milking or feeding. 

15. Kever" allow the cows to be excited by hard driving, abuse, 

loud talking, or unnecessary disturbance ; do not expose 
them to cold or storms. 

16. Do not change the feed suddenly. 

17. Feed libendly, and use only fresh, palatable feed-stuffs ; in no 

case >Lo'ild decomposed or mouldy material he used. 

18. Provide water in abundance, easy of access, and always pure ; 

fresh, but not too cold. 

19. Salt should always be accessible to the cows. 

20. Do not allow any strong-flavoured food, like garlic, cabbages, 

and turnips, to be eaten, except immediately after milking. 

21. Clean the entire skin of the cow daily. If hair in the region 

of the udder is not easily kept clean, it should be clipped. 

22. Do not use the milk within twenty days before calving, nor for 

three to flve days afterwards. 

MILKING. 

23. The milker should be clean in all respects ; he should not use 

tobacco while milking ; he should wash and dry his hands 
just before milking. 

24. The milker should wear a clean outer garment, used only when 

■milking and kept in a clean place at other times. 

25. Brush the udder and surrounding parts just before milking, 

and wipe them with a clean damp cloth or sponge. 

26. Milk quietly, quickly, cleanly, and thoroughly. Cows do not 

like unnecessary noise or delay. Commence milking at 
exactly the same hour every morning and evening, and 
milk the cows in the same order. 

27. Throw away (but not on the floor — better in the gutter) the 

fimt two or three streams from each teat ; this milk is very 
watery and of little value, but it may injure the rest. 

28. If in any milking a part of the milk is bloody or stringy or 

unnatural in appearance, the whole should be rejected. 

29. Milk with dry hands ; never let the hands come in contact 

with the milk. 

30. Do not allow dogs, cats, or loafers to he around at milking 

time. 

31. If any accident occurs hy which a pail, full or partly Ml, of 

milk becomes dirty, do not try to remedy this hy straining, 
but reject all this milk and rinse the pail. 

32. Weigh and record the milk given hy each cow, and take a 

sample morning and night, at least once a week, for testing 
by the fat test. 

CAEE OF MILK. 

33. Remove the milk of every cow at once from the eow house to a 

clean dry room, where the air is pure and sweet. Do not 
allow cans to remain in the cow house while they are being 
filled with milk. 

34. Strain the milk through a metal gauze and a flannel cloth or 

layer of co-fcton as soon as it is drawn. 

35. Cool the milk as soon as strained — to 45“ F. if the milk is 

for shipment, or to 60° if for home use or delivery to a 
factory. 

36. FTever close a can containing warm milk. 

37. If the cover is left off the can, a piece of cloth or mosquito 

netting should be used to keep out insects. 

38. If milk is stored, it should be kept in tanks of fresh cold water 

(renewed as often as the temperature increases to any 
material extent), in a clean, dry, cold room. Unless it is 
desired to remove cream, it should be stirred with a tin 
stirrer often enough to prevent the forming of a thick cream 
layer. 

39. Keep the night milk under shelter so that rain cannot get into 

the cans. In warm weather keep it in a tank of fresh cold 
water. 

40. Never mix fresh warm milk with that which has been cooled. 


41. Do not allow the milk to freeze. 

42. In no circumstances should anything be added to milk to 

prevent its souring. Cleanliness and cold are the only 
preventives needed. 

43. All milk should be in good condition when delivered at a 

creamery or a cheesery. This may make it necessary to 
deliver twice a day during the hottest weather. 

44. When cans are hauled far they should be full, and carried in a 

spring waggon. 

45. In hot weather cover the cans, when moved in a waggon, with 

a clean wet blanket or canvas. 

THE UTENSILS. 

46. Milk utensils for farm use should be made of metal and have 

all joints smoothly soldered. Never allow them to become 
rusty or rough inside. 

47. Do not haul waste products back to the farm in the cans used 

for delivering milk. When this is unavoidable, insist that 
the skiTn milk or whey tank be kept clean. 

4S. Cans used for the return of skim milk or whey should be - 
emptied, scalded, and cleaned as soon as they arrive at the 
farm. 

49. Clean all dairy utensils by first thoroughly rinsing them in 
warm water ; next clean inside and out with a brush and 
hot water in which a cleaning material is dissolved ; then 
rinse and, lastly, sterilize by boiling water or steam. Use 
pure water only. 

60. After cleaning, keep utensils inverted in pure air, and sun if 
possible, until wanted for use. 

Food and Milk Proddction. 

In their comprehensive paper relating to the feeding 
of animals, published in 1895, Lawes and Gilbert discussed 
amongst other questions that of milk production, and 
directed attention to the great difference in the demands 
made on the food — on the one hand for the production of 
meat (that is, of animal increase), and on the other for the 
production of milk. Mot only, however, do cows of 
different breeds yield different quantities of milk, and 
milk of characteristically different composition, but in- 
dividual animals of the same breed have very different 
milk-yielding capacity; and whatever the capacity of a 
cow may be, she has a maximum yield at one period of 
her lactation, which is followed by a gradual decline. 
Hence, in comparing the amounts of constituents stored 
up in the fattening increase of an ox with the amounts of 
the same constituents removed in the milk of a cow, it is 
necessary to assume a wide range of difference in the yield 
of milk. Accordingly, Table Y. shows the amounts of 
nitrogenous substance, of fat, of non-nitrogenous substance 
not fat, of mineral matter, and of total solid matter, carried 
off in the weekly yield of milk of a cow, on the alternative 
assumptions of a production of 4, 6, 8, 10, 12, 14, 16, 18, 
or 20 quarts per head per day. For comparison, there is 
given at the foot of the table the amounts of nitrogenous 
substance, of fat, of mineral matter, and of total solid 
matter, in the weekly increase in live-weight of a fatten- 
ing ox of an average weight of 1000 Ib — first, on the 
assumption of a weekly increase of 10 Ib, and, secondly, 
of 15 Ib. The estimates of the amounts of constituents 
in the milk are based on the assumption that it will con- 
tain 12*5 per cent, of total solids — consisting of 3 *6 5 
albuminoids, 3*50 butter-fat, 4*60 sugar, and 0*75 of 
mineral matter. The estimates of the constituents in the 
fattening increase of oxen are founded on determinations 
made at Eothamsted. 

With jegard to the very wide range of yield of milk per 
head per day which the figures in the following table 
assume, it may be remarked that it is by no means impos- 
sible that the same animal might yield the largest amount, 
namely, 20 quarts, or 5 gallons, per day near the beginning, 
and only 4 quarts, or 1 gallon, or even less, towards the end 
of her period of lactation. At the same time, an entire herd 
of, for example. Shorthorns or Ayrshires, of fairly average 
quality, well fed, and including animals at various periods 
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of lactation, should not yield an average of less than 8 
quarts, or 2 gallons, and would seldom exceed 10 quarts, 
or gallons, per head per day the year round. 


Table Y. Comparison of the Constituents of Food carried off in 
Milk, and in the Fattening Increase of Oxen» 


[1 Gallon= 10-33 lb.] 

Nitro- 

genous 

Sub- 

stance. 

Fat. 

Non- 
Nitro- 
genous 
Sub- 
stance 
not Fat 
(Sugar). 

Mineral 

Matter. 

Total 

Solid 

Matter. 

In Milk per Week. 

If:— 

4 quarts per head per day 

6 j j S5 }) 

8 ,j 55 55 

10 ,, 5 5 5 5 

12 ,5 5, 55 

14 ,j 5) 55 

16 , 3 5 5 5 5 

18 , 3 3 5 5 5 

20 3 3 3 5 5 5 

lb 

2- 64 

3- 96 

5- 28 

6- 60 
7*92 
9*24 

10*56 

11*88 

13*20 

lb 

2-53 

3*80 

5*06 

6*33 

7*59 

8*86 

10*12 

11*39 

12*65 

lb 

3-33 

4*99 

6*66 

8*32 

9*99 

11*65 

13*32 

14*98 

16*65 

lb 

0*54 

0*81 

1*08 

1-35 

1*62 

1*89 

2*16 

2*43 

2*70 

lb 

9*04 

13*56 

18*08 

22*60 

27*12 

31*64 

36*16 

40*68 

45*20 

In Increase in Live- Weight per Week. — Oxen. 

If 10 K) increase 

If 15 lb increase 

0*75 

1*13 

6*35 

9*53 


0*15 

0*22 

7-25 

10-88 


Eor the sake of illustration, an average yield of milk of 
10 quarts, equal 2^ gallons, or between 25 and 26 Ib per 
head per day, may be assumed, and the amount of con- 
stituents in the weekly yield at this rate may be compared 
with that in the weekly increase of the fattening ox at 
the higher rate assumed in the table, namely, 15 per 
1000 fi live-weight, or 1*5 per cent, per week. It is seen 
that whilst of the nitrogenous substance of the food the 
amount stored up in the fattening increase of an ox would 
be only 1*13 Ib, ,the amount carried off as such in the 
milk would be 6*6 Ib, or nearly six times as much. Of 
mineral matter, again, whilst the fattening increase would 
only require about 0*22 Ib, the milk would carry off 
1*35 Ib, or again about six times as much. Of fat, how- 
ever, whilst the fattening increase would contain 9*53 Ib, 
the milk would contain only 6*33 Ib, or only about two- 
thirds as much. On the other hand, whilst the fattening 
increase contains no other n on-nitrogenous substance than 
fat, the milk would carry off 8*32 Tb in the form of milk- 
sugar. This amount of milk-sugar, reckoned as fat, would 
correspond approximately to the difference between the 
fat in the milk and that in the fattening increase. 

It is evident, then, that the drain upon the food is very 
much greater for the production of milk than for that of 
meat. This is especially the case in the important item 
of nitrogenous substance ; and if, as is frequently assumed, 
the butter-fat of the milk is at any rate largely derived 
from the nitrogenous substance of the food, so far as it is 
so at least about two parts of such substance would be 
required to produce one of fat. On such an assumption, 
therefore, the drain upon the nitrogenous substance of the 
food would be very much greater than that indicated in 
the table as existing as nitrogenous substance in the milk. 
To this point further reference will be made presently. 

Attention may next be directed to the amounts of food, 
and of certain of its constituents, consumed for the pro- 
duction of a given amount of milk. This point is illus- 
trated in Table YL, which shows the constituents consumed 
per 1000 Ib live-weight per day in the case of the 
Rothamsted herd of 30 cows in the spring of 1884. On 
the left hand are shown the actual amounts of the different 


347 

foods consumed per 1000 lb live-weight per day; and in 
the respective columns are recorded — first the amounts of 
total dry substance which the foods contained, and then 
the amounts of digestible nitrogenous, digestible non- 
nitrogenous (reckoned as starch), and digestible total 
organic substance which the different foods w-ould supply ; 
these being calculated according to Lawes and Gilbert's 
own estimates of the percentage composition of the foods, 
and to Wolff's estimates of the proportion of the several 
constituents which would be digestible. 

The first column shows that the amount of total dry 
substance of food actually consumed by the herd, per 
1000 K) live-weight per day, was scarcely 20 Ib, whilst 
Wolff's 1 estimated requirement, as stated at the foot of 
the table, is 24 lb. But his ration would doubtless consist 
to a greater extent of hay and straw-chaff, containing a 
larger proportion of indigestible and eflete woody fibre. 
The figures show^, indeed, that the Eothamsted ration 
supplied, though nearly the same, even a somewhat less 
amount of total digestible constituents than Wolff's. 


Table YI. Constituents consumed per 1000 Ib Live-Weight per 
Fay, for Sustenance and for MiUc-Froduction. The Motham- 
sted Sard of 30 Cows, Spring 1884. 




Digestible. 


Total 

Dry 

Sub- 

stance. 

Nitro- 

genous 

Sub- 

stance. 

Non-Nitro- 
genoua 
Substance 
(as Starch) 

Total 
Nitro- 
genous 
and Non- 
Nitro- 
genous 
Substance. 

3*1 lb Cotton cake . 

2*7 Ib Bran 

2*8 Ib Hay-chaff 

5*6 lb Oat-straw-chaff 

62 ’8 lb Mangel . . ‘ . 

, lb 

2*76 

2*33 

2*34 

4*64 

7*85 

lb 

1*07 

0*33 

0*15 

0*08 

1*01 

lb 

1*50 
1*09 
• 1*18 
2*21 
5*73 

lb 

2*57 

1*42 

1*33 

2*29 

6*74 

Total 

Required for sustenance . 

19*92 

... 

2-64 * 
0-57 

11*71^ 

7*40 

14-35 

7-97 

Available for milk 

In 23*3 lb milk . 


2-07 

0-85 

4*31 

3*02 

6*38 

3*87 

Excess in food 


1*22 

1*29 

2*51 

Per 1000 Ih Live- Weight. 

Wolff .... 

lb 

24 

lb 

2-5 

lb 

12 -51- 

lb 

15*4 


* Albuminoid ratio, 1-4 A. 
t Exclusive of 0-4 fat ; albuminoid ratio, 1-5 ’4. 


Of digestible nitrogen substance, the food supplied 
2*64 Ib per day, whilst the amount estimated to be re- 
quired for sustenance merely is 0*57 lb; leaving, therefore, 
2*07 Ib available for milk-production. The 23*3 lb of 
milk yielded per 1000 Ib live-weight per day would, how- 
ever, contain only 0*85 Ib ; and there would thus remain 
an apparent excess of 1*22 Ib of digestible nitrogenous 
substance in the food supplied. But against the amount 
of 2*64 Ib actually consumed, Wolff''s estimate of the 
amount required for sustenance and for milk-production is 
2*5 Ib, or but little less than the amount^ actually con- 
sumed at Rothamsted. On the assumption that the 
expenditure of nitrogenous substance in the production of 
milk is only in the formation of the nitrogenous substances 
of the milk, there would appear to have been .a consider- 
able excess given in the food. But Wolff’s estimate 
assumes no excess of supply, and that the whole is 
utilized ; the fact being that he supposes the butter-fat of 
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the milk to have been derived largely, if not -wholly, from 
the albuminoids of the food. 

It has been shown that although it is possible that 
some of the fat of a fattening animal may be produced 
from the albuminoids of the food, certainly the greater 
part of it, if not the whole, is derived from the carbo- 
hydrates. But the physiological conditions of the pro- 
duction of milk are so ditfereiit from those for the 
production of fattening increase, that it is not admissible 
to judge of the sources of the fat of the one from what 
may be established in regard to the other. It has been 
assumed, how-ever, by those who maintain that the fat of 
the fattening animal is formed from albuminoids, that the 
fat of milk must be formed in the same wuy. Disallowing 
the legitimacy of such a deduction, there do, nevertheless, 
seem to be reasons for supposing that the fat of milk 
may, at any rate in large proportion, be derived from 
albuminoids. 

Thus, as compared with fattening increase, which may 
in a sense be said to be httle more than an accumulation 
of reserve material from excess of food, milk is a special 
product, of a special gland, for a special normal exigency 
of the animal. Further, whilst common experience shows 
that the herbivorous animal becomes the more fat the 
more, within certain limits, its food is rich in carbo- 
hydrates, it points to the conclusion that both the -yield 
of milk and its richness in butter are more connected 
with a liberal supply of the nitrogenous constituents in 
the food. Obviously, so far as this is the case, it may he 
only that thereby more active change in the system, and 
therefore greater activity of the special function, is main- 
tained. The evidence at command is, at any rate, not 
inconsistent with the supposition that a good deal of the 
fat of milk may have its source in the breaking up of 
albuminoids, but direct evidence on the point is stiU 
wanting ; and supposing such breaking up to take place 
in the gland, the question arises — What becomes of the 
by-products^ Assuming, however, that such change does 
t^e place, the amount of nitrogenous substance supplied 
to the Bothamsted cows would be less in excess of the 
direct requirement for milk-production than the figures in 
the table would indicate — if, indeed, in excess at all. 

The figures in the column of Table VI. relating to the 
estimated amount of digestible non-nitrogenous’ substance 
reckoned as starch show that the quantity actually con- 
sumed was 11*71 whilst the amount estimated by 
Wolff to be required was 12 '5 B, besides 0*4 S> of fat. 
The figures further show that, deducting 7*4 S) for sus- 
tenance from the quantity actually consumed, there would 
remain 4*31 1) available for mi lk -production, whilst only 
about 3*02 Ib would be required supposing that both the 
fat of the milk and the sugar had been derived from the 
carbohydrates of the food ; and according to this calcula- 
tion, there would still be an excess in the daily food of 
1 '29 Sb. It is to be borne in mind, however, that estimates 
of the requirement for mere sustenance are mainly founded 
on the results of experiments in which the animals are 
allowed only such a limited amount of food as will main- 
tain them without either loss or gain when at rest. But 
physiological considerations point to the conclusion that 
the expenditure, independently of loss or gain, will be the 
greater the more liberal the ration ; and hence it is prob- 
able that the real excess, if any, over that required for 
sustenaiice and milk-production would be less than that 
indicated in the table, which is calculated on the assump- 
tion of a fixed requirement for sustenance for a given 
live-weight of the animal. Supposing that there really 
was any material excess of either the nitrogenous or the 
non-nitrogenous constituents supplied over the requirement 
for sustenance and milk-production, the question arises — 
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Whether, or to what extent, it conduced to increase in 
live-weight of the animals, or whether it was in part, or 
wholly, voided, and so wasted 

As regards the influence of the period of the year, with 
its characteristic changes of food, on the q_uantity and 
composition of the milk, the first column of the second 
division of Table VII. shows the average yield of milk per 
head per day of the Bothamsted herd, averaging about 42 
cows, almost exclusively Shorthorns, in each month of the 
year, over six years, 1884 to 1889 inclusive; and the 
succeeding columns show the amounts of butter-fat, of 
solids not fat, and of total solids in the average yield per 
head per day in each month of the year, calculated, not 
according to direct analytical determinations made at 
Bothamsted, but according to the results of more than 
14,000 analyses made, under the superintendence of Dr 
Vieth, in the laboratory of the Aylesbury Dairy Company 
in 1884 ; ^ the samples analysed representing the milk from 
a great many different farms in each month. 

Table VII. Percentage Composition of Milk each Month of the 
Year; also Average Yield of Milk, and of Constituents, per 
Mead per Day each Month, according to P,otha7nsted Dairy 
Records. 



Average Composition of Milk 
each Month, 18S4 
(Dr Vieth — 14,235 analyses). 

Rothamsted Dairy. 



Estimated Quantity 
of Constituents in 
Milk per Head per 
Dav each Month. 



Per cent. 

Average 

Yield 


Specific 

Gravity. 




per Head 
per Day, 
6 Years, 





Butter- 

Fat. 

Solids 

not 

Fat. 

Total 

Solids. 

Butter- 

Fat. 

Solids 

not 

Fat. 

Total 

Solids. 

January . 
February 
March . 
April 

May 

June 

July 

August . 
September 
October . 
November' 
December 

1*0825 

1'0325 

1*0323 

1*0323 

1*0324 

1*0323 

1*0319 

1*0318 

1*0321 

1*0324 

1-0324 

1*0326 

Per 

cent. 

3*55 

3*53 

3*50 

3*43 

3*34 

3*31 

3-47 

3*87 

4*11 

4*26 

4*36 

4*10 

Per 

cent. 

9*34 

9*24 

9*22 

9 *22 
9*30 
9*19 
9*13 
9*08 
9*17 
9*27 
9*29 
9*29 

Per 

cent. 

12*89 

12*77 

12*72 

12*65 

12*64 

12-50 

12*60 

12*95 

13*28 

13*53 

13*65 

13*39 

ft 

20*31* 

22*81 

24*19 

26*50 

31*31 

30*81 

28*00 

25*00 

22*94 

21*00 

19*19 

19*31 

ft 

0*72 

0*80 

0*85 

0*91 

1*05 

1*02 

0*97 

0*97 

0*94 

0-89 

0*84 

0*79 

ft 

1*90 

2*11 

2*23 

2*44 

2*91 

2*83 

2*56 

2*27 

2*11 

1*95 

1*78 

1*79 

ft 

2*62 

2*91 

3*08 

3*35 

3*96 

3*85 

3*53 

3*24 

3*05 

2*84 

2*62 

2*58 

Mean . 

1*0323 

3-74 

9*22 

12*96 

24*23 

0*90 

2*24 

3*14 


* Average over five years only, as the records did not commence 
until February 1884. 


It should be stated that the Bothamsted cows had cake 
throughout the year ; at first 4 Ib per head per day, but 
afterwards graduated according to the yield of milk, on 
the basis of 4 lb for a yield of 28 lb of milk, the result 
being that then the amount given averaged more per head 
per day during the grazing period, but less earlier and 
later in the year. Bran, hay and straw-chaff, and roots 
(generally mangel), were also given when the animals were 
not turned out to grass. Tlie general plan was, therefore, to 
give cake alone in addition when the cows were turned out 
to grass, but some other dry food, and roots, when entirely 
in the shed during the winter and early spring months. 

Referring to the column showing the average yield of 
milk per head per day each month over the six years, it 
will be seen that during the six months — January, 
February, September, October, hTovember, and December 
— ^the average yield was sometimes below 20 5), and 
on the average only about 21 5) of milk per head per 
day ; whilst over the other six months it averaged 27*63 
S), and over May and June more than 31 S), per head 


^ The Analyst, April 1885, vol. x. p. 67. 
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per day. That is to say, the quantity of milk yielded was 
considerably greater during the grazing period than when 
the animals had more dry food, and roots instead of grass. 

Next, referring to the particulars of composition, accord- 
ing to Dr Yieth’s results, which may well be considered 
as typical for the different periods of the year, it is seen 
that the specific gravity of the milk was only average, 
or lower than average, during the grazing period, but 
rather higher in the earlier and later months of the year. 
The percentage of total solids was rather lower than the 
average at the beginning of the year, lowest during the 
chief grazing months, but considerably higher in the later 
months of the year, when the animals were kept in the 
shed and received more dry food. The percentage of 
butter-fat follows very closely that of the total solids, 
being the lowest during the best grazing months, but 
considerably higher than the average during the last four 
or five months of the year, when more dry food was given. 
The percentage of solids not fat was considerably the 
lowest during the later months of the grazing period, but 
average, or higher than average, during the earlier and 
later months of the year. It may be observed that, 
according to the average percentages given in the table, a 
gallon of milk will contain more of both total solids and 
of butter-fat in the later months of the year • that is, 
when there is less grass and more dry food given. 

Turning to the last three columns of the table, it is seen 
that although, as has been shown, the percentage of the 
several constituents in the milk is lower during the grazing 
months, the actual amounts contained in the quantity of 
Tm'lk yielded per head are distinctly greater during those 
months. Thus, the amount of butter fat yielded ^er head 
per day is above the average of the year from April to 
September inclusive ; the amounts of solids not fat are over 
average from April to August inclusive ; and the amounts 
of total solids yielded are average, or over average, from 
April to August inclusive. 

From the foregoing results it is evident that the 
quantity of milk yielded per head is very much the 
greater during the grazing months of the. year, but that 
the percentage composition of the milk is lower during 
that period of higher yield, and considerably higher during 
the months of more exclusively dry-food feeding. Never- 
theless, owing to the much greater quantity of milk 
yielded during the grazing months, the actual quantity of 
constituents yielded per cow is greater during those 
months than during the months of higher percentage 
composition but lower yield of milk per head. It may 
be added that a careful consideration of the number of 
newly-calved cows brought into the herd each month 
shows that the results as above stated were perfectly dis- 
tinct, independently of any influence of the period of 
lactation of the different individuals of the herd. 

The few results which have been brought forward in 
relation to 'milh-productiorb are admittedly quite insufficient 
adequately to illustrate the influence of variation in the 
quantity and composition of the food on the quantity and 
composition of the milk yielded. Indeed, owing to the 
intrinsic difficulties of experimenting on such a subject, 
involving so many elements of variation, any results ob- 
tained have to be interpreted with much care and reserva- 
tion. Nevertheless, it may be taken as clearly indicated 
that, within certain limits, high feeding, and especially 
high nitrogenous feeding, does increase both the yield and 
the richness of the milk.^ But it is evident that when 


^ The evidence on this point taken by the Committee on Milk and 
Ore^m Regulations in X900 is somewhat conflicting. The report states 
that an impression commonly prevails that the quality of milk is 
more or less determined by the nature and composition of the food 
which the cow receives. One witness said that farmers who produce 


high feeding is pushed beyond a comparatively limited 
range, the tendency is to increase the weight of the animal — 
that is, to favour the development of the individual, rather 
than to enhance the activity of the functions connected 
with the reproductive system. This is, of course, a dis- 
advantage when the object is to maintain the milk-yielding 
condition of the animal ; but when a cow is to be fattened 
off it will be otherwise. 

It has been stated that, early in the period of six years 
in which the Eothamsted results that have been quoted 
were obtained, the amount of oil-cake given was graduated 
according to the yield of milk of each individual cow ; as 
it seemed unreasonable that an animal yielding, say, only 
four quarts per day, should receive, beside the home foods, 
as much cake as one yielding several times the quantity. 
The obvious inference is, that any excess of food beyond 
that required for sustenance and milk-production would 
tend to increase the weight of the animal, which, accord- 
ing to the circumstances, may or may not be desirable. 

It may be observed that direct experiments at Eotham- 
sted confirm the view, arrived at by common experience, 
that roots, and especially mangel, have a favourable effect 
ou the flow of milk. Further, the Eothamsted experi- 
ments have shown that a higher percentage of butter-fat, 
of other solids, and of total solids, was obtained with 
mangel than with silage as the succulent food. The yield 
of milk was, how^ever, in a much greater degree increased 
by grazing than by any other change in the food ; and at 
Eothamsted the influence of roots comes next in order to 
that of grass, though far behind it, in this respect. But 
with grazing, as has been shown, the percentage composi- 
tion of the milk is considerably reduced ; though, owing to 
the greatly increased quantity yielded, the amount of soil- 
constituents removed in the milk when cows are grazing 
may nevertheless be greater per head per day than under 
any other conditions. Lastly, it has been clearly illus- 
trated how very much greater is the demand upon the 
food, especially for nitrogenous and for mineral constituents, 
in the production of milk than in that of fattening increase. 

Manueial Value of Food consumed in the 
Peoduction of Milk. 

In any attempt to estimate the average value of the 
manure derived from the consumption of food for the 
production of milk, the difficulty arising from the very 
wide variation in the amount of milk yielded by different 
cows, or by the same cow at different periods of her 
lactation, is increased by the inadequate character of 
information concerning the difference in the amount of 
the food actually consumed by the animal coincidently 
with the production of such different amounts of milk. 
But although information is lacking for correlating, with 
numerical accuracy, the great differences in milk-yield of 

milk for sale feed differently from wliat they do if they are producing 
for butter. Another stated that most of the statistics which go to 
I show that food has no effect on milk fail, because the experiments are 
not carried far enough to counterbalance that peculiarity of the 
animal first* to utilize the food for itself before utilizing it for the 
milk. A witness who kci)t a herd of 100 milking cows expressed the 
opinion that iiiiprovcmeiit in the quality of milk can he effected by 
feeding, though not to any largo extent. On the other hand, it was 
maintained that the fat percentage in the milk of a cow cannot be 
raised by any manner or method of feeding. It is^ possible that in the 
case of cows very poorly fed the addition of rich food would alter the 
composition of their milk, hut if the cows are well-fed to begin with, 
this would not he so. Tim iproprietor of a herd of 600 milking cows 
did not think that feeding affected the qxiality of milk from ordinarily 
well-kept animals. An experimenter found that the result of resort- 
ing to rather poor feeding was that the first effect was produced upon 
*the weight of the cow and not upon the milk ; the animal began to 
get thin, losing its weight, though there was not very much effect 
upon the quality of the mUk* 
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indmdual cows witli the coincident differences in con- 
sumption to produce it, it may be considered as satis- 
factorily established that more food is consumed by a 
herd of cows to produce a fair yield of milk, of say 10 
or 12 quarts per head per day, than by an equal live- 
weight of oxen fed to produce fattening increase. In the 
cases supposed it may, for practical purposes, be assumed 
that the cows would consume about one-fourth more food 
than the oxen. Accordingly, in the Eothamsted estimates 
of the value of the manure obtained on the consumption 
of food for the production of milk, it is assumed that one- 
fourth more will be consumed by 1000 5) live-weight of 
cows than by the same weight of oxen ; but the estimates 
of the amounts of the constituents of the food removed in 
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the milk, or remaining for manure, are nevertheless 
reckoned per ton of each kind of food consumed, as in the 
case of those relating to feeding for the production of 
fattening increase. It may be added that the calculations 
of the amounts of the constituents in the milk are based 
on the same average composition of milk as is adopted in 
the construction of Table Y. Thus the nitrogen is taken 
at 0*579 ( = 3*65 nitrogenous substance) per cent., the 
phosphoric acid at 0*2175 per cent., and the potash at 
0*1875 per cent, in the milk. 

Table VIII. shows in detail the estimate of the amount 
of nitrogen in one ton of each food, and in the milk pro- 
duced from its consumption, on the assumption of an 
average yield of 10 quarts per head per day; also the 


Table VIII. Estimates of the Total or Original Manure-Value of Cattle Foods after Consumption hy Cows for the Frodudioii of Milk, 
Vahiaiions on the assumption of an average productimi ly a herd o/lO quarts of milk per head per day. 


i 

1 Xos. 

1 

Description of Food. 

Nitrogen. 

PnospnoRiG Acid. 

Potash. 

Total or 
Original 
Manure- 
Value per 
Ton of 
Food con- 
sumed, 

In 1 Ton 
of Food. 

In Milk 
from 
ITon 
of Food, 

In Manure. 

Ini Tod 
of Food 

In Milk 
from 

1 Ton ol 
Food. 

In Manure. 

In 1 Ton 
of Food. 


In Manure. 

Total re- 
maining 
for 

Manure. 

Nitrogen 

equal 

Am- 

monia 

Value of 
Ammonia 
at4d. 
per ft). 

Total 
remain- 
ing for 
Manure. 

Value 
at 2d. 
per lb. 

from 

1 Ton of 
Food. 

Total 
remain- 
ing for 
Manure 

Value 
at l^d. 
per lb. 

1 

2 

3 

4 

5 

6 

1 r 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
, 33 

34 
' 35 

36 

Linseed . 
Linseed cake . 
Decorticated 
cotton cake . 
Palm-nut cake . 
Undeeorticated 
cotton cake . 
Cocoa-nut cake 
Rape cake 

Peas 

Beans 

Lentils . 

Tares (seed) 

Maize 

Wheat 

Malt 

Barley 

Oats 

Rice meal 

Locust beans . 

Malt coombs . 
Fine pollard 
Coarse pollard . 
Bran 

Clover hay 
Meadow hay . 

Pea straw 

Oat straw 

Wheat straw . 
Barley straw . 
Bean straw 

Potatoes . 

Carrots . 
Parsnips . 
Mangel wurzels 
Swedish turnips 
Yellow turnips 
White turnips . 

lb 

80*64 

106*40 

147*84 

56*00 

84*00 

76*16 

109*76 

lb 

25*04 

20*86 

19*27 

17*86 

15*66 

15*66 

12*50 

lb 

55*60 

85*54 

128*57 

38*14 

68*34 

60*50 

97*26 

lb 

67*52 

103*87 

156*13 
46 31 

82*99 

73*47 

118*11 

£ s. d. 
12 6 

1 14 7 

2 12 1 

0 15 5 

17 8 
14 6 

1 19 4 

lb 

34*50 

44*80 

69*44 

26*88 

44*80 

31*36 

56*00 

lb 

9*34 

7*79 

7*18 

6*68 

5*85 
5*85 
4 69 

tt) 

25*16 

37*01 

62*26 

20*20 

38*95 

25*51 

51*31 

s, d. 

4 2 

6 2 

10 5 

3 4 

6 6 

4 3 

8 7 

lb 

30*69 

31*36 

44*80 

11*20 

44*80 

44*80 

33*60 

lb 

8*02 

6*71 

6*22 

5*73 

5*07 

5*07 

4*09 

lb 

22-67 

24-65 

38- 68 
5-47 

39- 73 
39-73 
29-51 

s. d. 

2 10 

3 1 

4 10 

0 8 

5 0 

5 0 

3 8 

£ s d. 

1 9 6 

2 3 10 

3 7 4 

0 19 5 

1 19 2 

1 13 9 

2 11 7 

80*64 

89*60 

94*08 

94*08 

17-86 

17-86 

17-86 

17-86 

62*78 

71*74 

76*22 

76*22 

76-24 

87-12 

92-56 

92-56 

16 5 
19 0 
1 10 10 
1 10 10 

19*04 

24*64 

16*80 

17*92 

6*68 

6-68 

6*68 

6*68 

12*36 

17*96 

10*12 

11*24 

2 1 

3 0 

1 8 

1 10 

21 -60 
29-12 
15-68 
17-92 

5*73 

5*73 

5*73 

5*73 

15*77 

23-39 

9*95 

12*19 

2 0 

2 11 

1 3 

1 6 

19 6 

1 14 11 

1 13 9 

1 14 2 

38*08 

40*32 

38*08 

36*96 

44*80 

42*56 

26*88 

17-38 

17-38 

17-86 

17-38 

16-68 

16-68 

13-90 

20*70 

22*94 

20*22 

19*58 

28*12 

25*88 

12*98 

25*14 

27*86 

24*55 

23*78 

34*15 

31*43 

15*76 

0 8 5 
0 9 3 
0 8 2 
0 7 11 

0 11 6 

0 10 6 

0 5 3 

13*44 

19*04 

17*92 

16-80 

13*44 

(13*44) 

6*50 

6*50 

6*68 

6*50 

6*24 

6*24 

5*19 

6*94 

12*54 

11*24 

10*30 

7*20 

7*20 

... 

1 2 

2 1 

1 10 

1 9 

1 2 

1 2 

8*29 

11*87 

11*20 

12*32 

11*20 

(8*29) 

’*■ 

5*56 

5*56 

5*73 

5*56 

5*40 

5*40 

4*42 

2-73 

6-31 

5- 47 

6- 76 
5-80 
2-89 

0 4 

0 9 

0 8 

0 10 

0 9 

0 4 

0 9 11 

0 12 1 

0 10 8 

0 10 6 

0 13 4 

0 12 0 

87*36 

54*88 

56*00 

56*00 

1 15*66 
16*68 
15*66 
13*90 

71*70 

38*20 

40*34 

42*10 

87*07 

46*39 

48*99 

51*12 

19 0 
0 15 6 

0 16 4 

0 17 0 

44*80 

64*96 

78*40 

80*64 

5*85 

6*24 

5*85 

5*19 

38-95 

58-72 

72-55 

76-45 

6 6 

9 9 
12 1 
12 7 

44*80 

32*70 

33*60 

32*48 

5-07 

5-40 

5-07 

4-42 

39*73 

27*30 

28*53 

28-06 

5 0 

3 5 

3 7 

3 6 

2 0 6 
18 8 

1 12 0 

1 13 1 

53-76 

33-60 

8*94 

8*36 

44-82 

25-24 

54-43 

30-65 

0 18 2 

0 10 3 

12-77 

8-96 

3*35 

3*10 

9-42 

5-86 

1 7 

1 0 

33*60 

35*84 

2*94 

2*62 

30*66 

33*22 

3 10 

4 2 

13 7 

0 15 5 

22*40 

11*20 

10*08 

8*96 

20*16 

7*83 

6*95 

5*98 

5*46 

5*68 

14*57 

4*25 

4-10 

3*50 

14*48 

17*69 

5*16 

4*98 

4*25 

17*58 

0 5 11 

0 19 

0 18 

0 15 

0 5 10 

7*84 

5*38 

5*38 

4*03 

6*72 

2*91 

2*60 

2*23 

2*04 

2*14 

4*93 

2*78 

3*15 

1*99 

4*58 

0 10 

0 6 

0 6 

0 4 

0 9 

22*40 

22*40 

17*92 

22*40 

22*40 

2*46 

2*29 

1*96 

1*80 

1*80 

19*94 

20*11 

15*96 

20*60 

20*60 

2 6 

2 6 

2 0 

2 7 

2 7 

0 9 3 

0 4 9 

0 4 2 

0 4 4 

0 9 2 

5*60 

4*48 

4*93 

4*93 

5*60 

4*48 

4*03 

2*07 

1*46 

1*67 

1*32 

1*14 

0*93 

0-84 

3*53 

3*02 

3-26 

3*61 

4*46 

3*55 

3*19 

4*29 

3*67 

3*96 

4*38 

5*42 

4-31 

3*87 

0 15 

0 13 

0 1 4 

0 1 6 

0 1 10 

0 1 5 

0 13 

3*36 

2*02 

4*26 

1*57 

1*34 

(1-34) 

1*12 

0*78 

0*54 

0*63 

0-49 

0*44 

0*34 

0*31 

2*58 

1*48 

3*63 

1*08 

0*90 

1*00 

0*81 

0 5 

0 3 

0 7 

0 2 

0 2 

0 2 

0 2 

12*32 

6*27 

8*06 

8*96 

4*93 

(4*93) 

6*72 

0*66 

0*49 

0*49 

0*49 

0*33 

0*33 

0*33 

11*66 

5*78 

7*57 

8*47 

4*60 

(4*60) 

6*39 

1 5 

0 9 

0 11 

1 1 

0 7 

0 7 

0 10 

0 3 3 

0 2 3 

0 2 10 

0 2 9 

0 2 7 

0 2 2 

0 2 3 


amount remaining for manure, the amount of ammonia 
corresponding to the nitrogen, and the value of the 
ammonia at 4d. per Similar particulars are also given 
in relation to the phosphoric acid and the potash con- 
sumed in the food, removed in the milk, and remaining 
for manure, (fee. This table will serve as a sufficient 
illustration of the mode of estimating the total or original 


value of the manure, derived from the consumption of the 
different foods for the production of milk in the case 
supposed ; that is, assuming an average yield of a herd of 
10 quarts per head per day. 

In Table IX. are given the results of similar detailed 
calculations of the total or original manure-value (as in 
Table YIII. for 10 quarts), on the alternative assumptions 
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of a yield of 6, 8, 12, and 14 quarts per head per day. 
For comparison there is also given, in the first column, the 
estimate of the total or original manure-value when the 
foods are consumed for the production of fattening increase. 

So much for the plan and results of the estimations of 
total or original manure-value of the different foods, that 
is deducting only the constituents removed in the milk, 
and reckoning the remainder at the prices at which they 
can be purchased in artificial manures. With a view to 
direct application to practice, however, it is necessary to 
estimate the unexhausted manure-value of the diifferent 
foods, or what may be called their compensation-value, 
after they have been used for a series of years by the 
outgoing tenant and he has realized a certain portion of 

Table IX. Coinpmson of the Estwmtes of Total or Original 
Manure-Value, when Foods are consumed for the Production of 
Fattening Increase, with those when the Food is consumed ly 
Cows giving different Yields of Milk. 




Total or Or'g’n’ 
that 1 , 1 

’.'rrr-rr-V.’’"-' ' u T-u 

■ u J 1 ^ -i- 

luu'eabe oi in ivJjjJi.. 

. iM...: 

ned— 

Nos 

Desciiption of Food 

For the 
Produc- 
tion of 

For t] 

0 Prod ir't -111 nf supposing the Yield 

pi. I iLe.id ui'i Day iv he as under — 



Fatten- 
ing In- 
crease 

0 quarts 

8 quarts. 

1 

O 

1 

1 

14 quarts. 

_ 


£ s. d 

£ S 

d 

£ s. d 

£ s. d 

£ s d. 

£ s d 

1 

Linseed 

1 19 2 

1 14 

7 

1 12 0 

19 6 

17 1 

14 5 

2 

Linseed cake 

2 11 11 

2 8 

1 

2 6 0 

2 310 

2 19 

1 19 8 

3 

Decorticated 
cotton cake 

3 14 9 

3 11 

2 

3 9 2 

3 7 4 

3 5 4 

3 3 4 

4 

Palm-nut cake . 

16 4 

1 3 

2 

114 

0 19 5 

0 17 9 

0 15 11 

5 

Undecorticated 
cotton cake 

2 5 3 

2 2 

4 

2 0 8 

1 19 2 

1 17 6 

1 15 11 

6 

Cocoa-nut cake . 

1 1910 

1 1611 

1 15 3 

1 13 9 

1 12 3 

1 10 6 

7 

Rape cake . 

2 IG 5 

2 14 

2 

2 12 11 

2 11 7 

2 10 4 

2 9 1 

8 

Peas . 

1 16 6 

1 13 

1 

1 11 2 

19 6 

17 8 

16 9 

9 

Beans . 

2 111 

1 18 

7 

1 16 10 

1 14 11 

1 13 1 

1 11 4 

10 

Lentils 

2 0 8 

1 17 

5 

1 16 7 

1 13 9 

1 12 2 

1 10 1 

11 

Tares (seed) 

2 1 1 

1 1 17 11 

1 16 0 

1 14 2 

1 12 6 

1 10 7 

12 

Maize . 

0 16 7 

0 13 

4 

0 11 7 

0 911 

0 8 1 

0 6 5 

13 

Wheat . 

0 18 n 

0 15 

8 

0 13 11 

0 12 1 

0 10 5 

0 8 8 

14 

Malt . 

0 17 7 

0 14 

5 

0 12 7 

0 10 8 

0 9 0 

0 7 1 

15 

Barley . 

0 17 2 

0 14 

0 

0 12 3 

0 10 6 

0 8 8 

0 611 

16 

Oats . 

0 19 9 

0 10 

8 

0 15 0 

0 13 4 

0 11 7 

0 910 

17 

Rice meal . 

(0 la 6) 

0 15 

6 

0 13 9 

0 12 0 

0 10 5 

0 8 7 

18 

Locust beans 




... 


... 

... 

19 

Malt coombs 

2 6 7 

2 3 

9 

2 2 0 

2 0 6 

1 18 11 

1 17 4 

20 

Fine pollard 

1 15 2 

1 12 

0 

1 10 6 

18 8 

1 611 

15 3 

21 

Coarse pollard . 

1 18 1 

1 15 

2 

1 13 6 

1 12 0 

1 10 5 

18 9 

22 

Bran . 

1 18 6 

1 1 16 11 

1 14 6 

1 13 1 

1 11 8 

1 10 3 

23 

Clover hay . 

1 7 0 

1 6 

6 

14 6 

13 7 

12 8 

118 

24 

Meadow hay 

0 18 7 

0 17 

0 

0 10 3 

0 16 5 

0 14 6 

0 13 7 

25 

Pea straw . 

0 12 2 

0 10 

9 

0 10 0 

0 9 3 

0 8 6 

0 7 8 

26 

Oat straw . 

0 7 5 

0 0 

2 

0 6 5 

0 4 9 

0 4 0 

0 3 3 

27 

Wheat straw 

0 6 0 

0 5 

6 

0 4 10 

0 4 2 

0 3 6 

0 3 0 

28 

Barley straw 

0 6 6 

0 5 

6 

0 4 10 

0 4 4 

0 3 9 

0 3 2 

29 

Bean straw . 

0 11 6 

0 10 

4 

0 9 9 

0 9 2 

0 8 7 

0 8 0 

30 

Potatoes 

0 4 1 

0 3 

9 

0 3 6 

0 3 3 

0 3 1 

0 211 

31 

Carrots 

0 2 9 

0 2 

6 

0 2 4 

0 2 8 

0 2 1 

0 111 

32 

Parsnips 

0 8 6 

0 3 

3 

0 3 1 

0 210 

0 2 8 

0 2 7 

33 

Mangel wurzels . 
Swedish turnips . 

0 8 2 

0 3 

0 

0 210 

0 2 9 

0 2 7 

0 2 6 

34 

0 2 11 

0 2 

9 

0 2 8 

0 2 7 

0 2 6 

0 2 3 

35 

Yellow turnips . 

(0 2 6) 

0 2 

4 

0 2 3 

0 2 2 

0 2 1 

0 2 0 

36 

White turnips . 

0 2 7 

0 2 

5 

0 2 4 

0 2 3 

0 2 2 

0 2 0 


the manure-value in his increased crops. In the calcula- 
tions for this purpose the rule is to deduct one-hah of the 
original manu/re-value of the food used the last year, and 
one-third of the remainder each year to the eighth, in the 
case of all the more concentrated fooda and of the roots — 
in fact, of all the foods in the list excepting the hays and 
the straws. For these, which contain larger amounts of 
indigestible matter, and the constituents of which will be 
more slowly available to crops, two-thirds of the original 
manwre-value is deducted for the last year, and only one- 
fifth from year to year to the eighth year back. The 
results of the estimates of compensatiovrvalue so made are 
given for the five yields of 6, 8, 10, 12, and 14 quarts of 
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milk per head per day respectively in Lawes and Gilbert’s 
paper ^ on the valuation of the manures obtained by the con- 
sumption of foods for the production of milk, which may 
be consulted for fuller details. It must, however, be borne 
in mind that when cows are fed in sheds or yards the 
manure is generally hable to greater losses than is the case 
with fattening oxen. The manure of the cow contains 
much more water in proportion to solid matter than that 
of the ox. Water will, besides, frequently be used for 
washing, and it may be that a good deal of the manure is 
washed into drains and lost. In the event, therefore, of a 
claim for compensation, the management and disposal of 
the manure requires the attention of the valuer. Indeed, 
the varying circumstances that will arise in practice must 
be carefully considered. Bearing these in mind, the 
estimates may be accepted as at any rate the best ap- 
proximation to the truth that existing knowledge provides ; 
and they should be found sufficient for the requirements of 
practical use. Obviously they will be more directly 
applicable in the case of cows feeding entirely on the 
foods enumerated in the list, and not depending largely on 
grass ; but, even when the animals are partially grass-fed, 
the value of the manure derived from the additional dry 
food, or roots, may be estimated according to the scale 
given. The whole question is more fully dealt with under 
Agmcultuhe. 

Cheese and Cheese-Making. 

For generations, perhaps for centuries, the question has 
been discussed as to why there should be so large a ]Dro- 
portion of bad and inferior cheese and so small a propor- 
tion of' really good cheese made in farmhouses throughout 
the land. That the result is not wholly due to skill and 
care, or to the absence of these qualities, on the part of 
the dairymaid may now be taken for granted. Instances 
might be quoted in which the most painstaking of dairy- 
maids, in the cleanest of dairies, have failed to produce 
cheese of even second-rate quality and character, and yet 
others in which excellent cheese has been made under 
commonplace conditions as to skill and equipment, and 
with not much regard to cleanliness in the dairy. The 
explanation of what was so long a mystery has been found 
in the domain of ferments. It is now known that whilst 
various micro-organisms, which in many dairies have free 
access to the milk, have ruined an incalculable quantity of 
cheese — and of butter also — neither cheese nor butter of 
first-rate quality can be made without the aid of lactic 
acid bacilli. As an illustrative case, mention may be made 
of that of two most painstaking dairymaids who had tried 
in vain to make good cheese from the freshest of milk in 
the cleanest of dairies in North Lancashire. Advice to 
resort to the use of the ferment was acted upon, and the 
result was a revelation and a transformation, excellent 
prize-winning cheese being made from that time forward. 
By the addition of a ‘‘starter,” in the form of a small 
quantity of sour milk, whey, or buttermilk, in an advanced 
stage of fermentation, the development of acidity in the 
main body of milk is accelerated. It has been ascertained 
that the starter is practically a culture of bacteria, which, 
if desired, may be obtained as a pure culture. Professor 
J. R. Campbell, as the result of recent experiments on 
pure cultures for Cheddar cheese-making, states^ that (1) 
first-class Cheddar cheese can be made by using pure 
cultures of a lactic organism ; (2) this organism abounds 
in all samples of sour milk and sour whey ; (3) the use of a 
whey starter is attended with results equal in every respect 
to those obtained from a milk-starter. It is well within 


^ Jowrn. Roy. Agric. Soc., 1898 . 

^ Trans. Mighl, and Agric. JSoc. Scot, 1899 . 
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the power of any dairyman to prepare what is practically 
a pure culture of the same bacterium as is supplied from 
the laboratory. MoreoYer, the sour-whey starter used by 
some of the successful cheese-makers before the introduction 
of the American system is in effect a pure culture, from 
which it follows that these men had, by empirical methods, 
attained the same end as that to which bacteriological 
research subsequently led. Wherever a starter is necessary, 
the use of a culture practically pure is imperative, whether 
such culture be obtained from the laboratory or prepared 
by what may be called the “home-made starter.’^ Pure cul- 
tures may be bought for a few shillings in the open market. 

The factory-made cheese of Canada, the United States, 
and Australasia, which is so largely imported into the 
United Kingdom, is all of the Cheddar type. The factory 
system has made no headway in the original home of the 
Cheddar cheese in the AVest of England. The system was 
thus described in the Journal of the British Dairy 
Farmers’ Association in 1889 by Mr B, J. Drummond : — 

“In the year 1885 I was engaged as cheese instructor by the 
Ayrshire Dairy Association, to teach the Canadian system of 
Cheddar cheese-making. I commenced operations under many 
difficulties, being a total stranger to both the people and the 
country, and with this, the quantities of milk were very much 
less than I had been in the habit of handling. Instead of having 
the milk from 500 to 1000 cows, we had to operate with the milk 
from 25 to not over 60 cows. 

“The system of cheese-making commonly practised in the county 
of Ayr at that time was what is commonly known as the Joseph 
Harding or English Cheddar system, which differs from the 
Canadian system in many details, and in one particular is essentially 
different, namely, the manner in which the necessary acidity in the 
milk is produced. In the old method a certain quantity of sour 
whey was added to the milk each day before adding the rennet, 
and I have no doubt in my own mind that this whey was often 
added when the milk was already acid enough, and the consequence 
was a spoiled cheese. 

“Another objection to this system of adding sour whey was, 
should the stuff be out of condition one day, the same trouble was 
inoculated with the milk from day to day, and the result was sure 
to be great unevenness in the quality of the cheese. The utensils 
commonly in use were very different to anything I had ever seen 
before ; instead of the oblong cheese vat with double casings, as is 
used by all the best makers at the present time, a tub, sometimes 
of tin and sometimes of wood, from 4 to 7 feet in diameter by 
about 30 inches deep, was universally in use. Instead of being 
able to heat the milk with warm water or steam, as is commonly 
done now, a large can of a capacity of from 20 to 30 gallons was 
fiUed with cold milk and placed in a common hot-water boiler, and 
heated sufficiently to bring the whole body of milk in the tub to 
the desired temperature for adding the rennet. I found that many 
mistakes were made in the quantity of rennet used, as scarcely any 
two makers used the same quantity to a given quantity of milk. 
Instead of having a graduated measure for measuring the rennet, a 
common tea-cup was used for this purpose, and I have found in 
some dairies as low as 3 oz. of rennet was used to 100 gallons of 
milk, where in others as high as 6J oz. was used to the same 
quantity. This of itself would cause a difference in the quality of 
the cheese. 

“ Coagulation and breaking completed, the second heating was 
effected by dipping the whey from the curd into the can already 
mentioned, and heated to a temperature of 140° E., and returned 
to the curd, and thus the process was carried on till the desired 
temperature was reached. This mode of heating I considered very 
laborious and at the same time very unsatisfactory, as it is 
impossible to distribute the heat as evenly through the curd in this 
way as by heating either with hot water or steam. The other 
general features of the method do not differ from our own very 
materially, with the exception that in the old method the curd 
was allowed to mature in the bottom of the tub, where at the same 
stage we remove the curd from the vat to what we call a curd- 
cooler made with a sparred bottom, so as to allow the whey to 
separate from the curd during the maturing or ripening process. 
In regard to the quality of cheese on the one method compared 
with the other, I think that there was some cheese just as fine 
made in the old way as anything we can possibly make in the new, 
with one exception, and that is, that the cheese made according to 
the old method will not toast— instead of the casein melting down 
with the butter-fat, the two become separated, which is very much 
objected to by the consumer — and, with this, want of uniformity 
through the whole dairy. This is a very short and imperfect 
description of how the cheese was made at the time I came into 
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Ayrshire ; and I will now give a short description of the system 
that has been taught by myself for the past four years, and has 
been the means of bringing this county so prominently to the front 
as one of the best cheese-making counties in Britain. 

“Our duty in this system of cheese-making begins the night 
before, in having the milk properly set and cooled according to the 
temperature of the atmosphere, so as to arrive at a given heat the 
next morning. Oui* object in this is to secure, at the time we 
wish to begin work tu the morniug, that degree of acidity or ripe- 
ness essential to the success of the whole operation. We cannot 
give any definite guide to makers how, or m what quantities, to 
set their milk, as the whole thing depends on the good judgment 
of the operator. If he finds that his milk works best at a 
temperature of 68° E. in the morning, his study the night before 
should tend toward such a result, and he will soon learn by 
experience how best to manage the milk in his own individual 
dairy. I have found in some dairies that the milk worked quite 
fast enough at a temperature of 64° in the morning, where in others 
the milk set in the same way would be very much out of condition 
by being too sweet, causing hours of delay before matured enough 
to add the rennet. Great care should be taken at this point, 
making sure that the milk is properly matured before the rennet is 
added, as impatience at this stage often causes hours of delay in 
the making of a cheese. I advise taking about six hours from the 
time the rennet is added till the curd is ready for salting, which 
means a six-hours process ; if much longer than this, I have found 
by experience that it is impossible to obtain the best results. The 
cream should always be removed from the night’s milk in the 
morning and heated to a temperature of about 84° before returning 
it to the vat. To do this properly and with safety, the cream 
should be heated by adding about two-thirds of warm milk as it 
comes from the cow to one-third of cream, and passed through the 
ordinary milk-strainers. If colouring matter is used, it should be 
added fifteen to twenty minutes before the rennet, so as to become 
thoroughly mingled with the milk before coagulation takes place. 

“ We use from 4 to 4^ oz. of Hansen’s rennet extract to each 
100 gallons of milk, at a temperature of 86° in spring and 84° in 
summer, or sufficient to coagulate milk firm enougli to cut in about 
forty minutes when in a proper condition. In cutting, great care 
should be taken not to bruise the curd. I cut lengthwise, then 
across with perpendicular knife, then with horizontal knife the 
same way as the perpendicular, leaving the curd in small cubes 
about the size of ordinary peas. Stirring with the hands should 
begin immediately after cutting, and continue for ten to fifteen 
minutes prior to the application of heat. At this stage we use a 
rake instead of the hands for stirring the curd during the heating 
process, which lasts about one hour from time of beginning until 
the desired temperature of 100° or 102° is reached. After heating, 
the curd should be stirred another twenty minutes, so as to become 
properly firm before allowing it to settle. We like the curd to lie 
in the whey fully one hour after allowing it to settle before it is 
ready for drawing the whey, which is regulated altogether by the 
condition of the milk at the time the rennet is added. At the 
first indication of acid, the whey should be removed as quickly as 
possible. ■ I think at this point lies the greatest secret of cheese- 
making — to know when to draw the whey. 

“ I depend entirely on the hot-iron test at this stage, as I con- 
sider it the most accurate and reliable guide known to determine 
when the proper acidity has been developed. To apply this test, 
take a piece of steel bar about 18 inches long by an inch wide and 
J inch thick, and heat to a black heat : if the iron is too hot, it 
will burn the curd ; if too cold, it will not stick ; consequently it is 
a very simple matter to determine the proper heat. Take a small 
quantity of the curd from the vat and compress it tightly in the 
hand, so as to expel all the whey ; press the curd against the iron, 
and when acid enough it will draw fine silky threads inch long. 
At this stage the curd should be removed to the curd-cooler as 
quickly as possible, and stirred till dry enough to allow it to mat, 
which generally takes from five to eight minutes. The curd is now 
allowed to stand in one end of the cooler for thirty minutes, when 
it is cut into pieces from 6 to 8 inches square and turned, and so 
on every half-hour until it is fit for milling. After removing the 
whey, a new acid makes its appearance in the body of the curd 
which seems to depend for its development upon the action of the 
air, and the presence of which experience has shown to be an 
essential element in the making of a cheese. This acid should he 
allowed to develop properly before the addition of salt. To de- 
termine when the curd is ready for salting, the hot-iron test is 
again resorted to ; and when the curd will draw fine silky threads 
1 J inch long, and at the same time have a soft velvety feel when 
pressed in the hand, the hutter-fat will not separate with the whey 
from the curd. I generally advise using 1 Ib of salt to 50 Ib of 
curd, more or less, according to the condition of the curd. After 
salting, we let the curd lie fifteen minutes, so as to allow the salt 
to be thoroughly dissolved before pressing. 

“ In the pressing, care should be taken not to press the curd too 
severely at first, as you are apt to lose some of the butter-fat, and 
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with this I donot think that the whey -will come away so freely by 
heavy pressing at first. We advise three days’ pressing before 
cheese is taken to the curing-room. All cheese should have a bath 
in water at a temperature of 120° next morning after being made, 
so as to form a good skin to prevent cracking or chipping. The 
temperature of the cunng-room should he kept as near 60° as 
possible at all seasons of the year, and I think it a good plan to 
ventilate while heating.” 

With regard to tbe hot-iron test for acidity, Mr F. J. 
Lloyd, in describing his investigations on behalf of the Bath 
and West of England Society, states that cheese-makers 
have long known that in both the manufacture and the ripen- 
ing of cheese the acidity produced — ^known to the chemist 
as “ lactic acid ” — materially influences the results obtained, 
and that amongst other drawbacks to the test referred to 
is the uncertainty of the temperature of the iron itself. 
He gives an account,^ however, of a chemical method 
involving the use of a standard solution of an alkali (soda), 
and of a substance termed an “indicator” (phenol- 
phthalein), which changes colour according to whether a 
solution is acid or alkaline. The apparatus used with 
these reagents is called the acidimeter. The two stages in 
the manufacture of a Cheddar cheese most difficult to 
determine empirically are (1) when to stop stirring and 
to draw the whey, and (2) when to grind the curd. The 
introduction of the acidimeter has done away with these 
difficulties ; and though the use of this apparatus is not 
actually a condition essential to the manufacture of a good 
cheese, it is to many makers a necessity and to all an 
advantage. By its use the cheese-maker can determine 
the acidity of the whey, and so decide when to draw the 
latter off, and will thus secure not only the proper de- 
velopment of acidity in the subsequent changes of cheese- 
making, but also materially diminish the time which the 
cheese takes to make. Furthermore, it has been proved 
that the acidity of the whey which drains from the curd 
when in the cooler is a sufficiently accurate guide to the’ 
condition of the curd before grinding; and by securing 
uniformity in this acidity the maker will also ensure uni- 
formity in the quality and ripening properties of the 
cheese. Speaking generally, the acidity of the liquid from 
the press should never fall below 0*80 per cent, nor rise 
above 1*20 per cent., and the nearer it can be kept to 
1*00 per cent, the better. Simultaneously, of course, 
strict attention must be paid to temperature, time, and 
every other factor which can be accurately determined. 
Analyses of large numbers of Cheddar cheeses manufac- 
tured in every month of the cheese-making season show 
the average composition of ripe specimens to be — water, 
35*58 per cent. ; fat, 31*33 ; casein, 29*12 ; mineral matter 
or ash, 3*97. It has been maintained that in the ripening 
of Cheddar cheese fat is formed out of the curd, but a 
comparison of analyses of ripe cheeses with analyses of 
the curd from which the cheeses were liiade affords no 
evidence that this is the case. 

The quantity of milk required to make 1 Ib of Cheddar 
cheese may be learnt from Table X., which shows the 
results obtained at the cheese school of the Bath and 
West of England Society in the two seasons of 1899 and 
1900. The cheese was sold at an average age of ten to 
twelve weeks. In 1899 a total of 21,220 gallons of milk 
yielded 20,537 Ib of saleable cheese, and in 1900, 31,808 
gallons yielded 29,631 Ib. In the two years together 
53,028 gallons yielded 50,168 tt), which is equivalent to 
1 *05 gallon of milk to 1 Ib of cheese. For practical pur- 
poses it may be taken that one gallon, or slightly over 
10 Ib, of milk yields 1 Ib of pressed cheese. The prices 
obtained are added as a matter of interest. 

Cheshire cheese is largely made in the county from 


^ Eejport on Cheddar Cheese- Mahing, London, 1899. 


which it takes its name, and in adjoining districts. It 
is extensively consumed in Manchester and Liverpool, and 
other parts of the densely populated county of Lancaster. 


Table X. Quantities of Milk eingiloyed and of Cheese produced 
in the Manufacture of Cheddar Cheese. 


When Made. 

Milk. 

Green 

Cheese. 

Saleable 

Cheese. 

Shrinkage. 

Price. 

1899. 

April 

galls. 

3077 

tt) 

3100 

lb 

2924 

6 per cent. 

perevvt 1 
60s. 

May 

4462 

4502 

4257 

6^ Ib per cwt. 

63s. 

June 

4316 

4434 

4141 

7 lb 6 oz. per cwt. 

70s. 

July . 

3699 

3785 

3545 

7 Ib 2 oz. per cwt. 

74s. 

August . 

2495 

2539 

2353 

8 Ib 3 oz. per cwt. 

74s. 

Sept, and Oct. 

3171 

3583 

3317 

8 Ib 5 oz. per cwt. 

74s. 

1900. 

April 

3651 

3505 

3292 

6 per cent, 
per cent. 

63s. 

May 

6027 

6048 

5577 

64s. 

June 

5960 

5889 

5466 

7^ per cent. 

68s. 

July and Aug. 

7227 

7177 

6630 

7^ per cent. 

66s. 

Sept, and Oct. 

8943 

9635 

8666 

10 per cent. 

66s. 


The following is a description of the making of Cheshire 
cheese : — 


The evening’s milk is set a], ait until the following morning, 
when the cream is skimmed off The latter is poured into a pan 
which has been heated by being placed in the boiling water of a 
boiler. The new milk obtained early in the morning is poured 
into the vessel containing the previous evening’s milk with the 
warmed cream, and the temperature of the mixture is brought to 
about 75“ F. Into tbe vessel is introduced a piece of rennet, 
which has been kept in vrarni water since the preceding evening, 
and in which a little Spanish annatto (a quarter of an ounce 
is enough for a cheese of 60 Tb) is dissolved. (Marigolds, 
boiled in milk, are occasionally used for colouring cheese, to 
which they likewise impart a pleasant flavour. In winter, carrots 
scraped and boiled in milk, and afterwards strained, will produce 
a richer colour ; but they should be used with moderation, on 
account of their taste.) The whole is now stirred together, and 
covered up warm for about an hour, or until it becomes curdled ; 
it is then turned over with a bowl and broken’very small. After 
standing a little time, the whey is drawn from it, and as soon as 
the curd becomes somewhat more solid it is cut into slices and 
turned over repeatedly, the better to press out the whey. 

The curd is then removed from the tub, broken by hand or cut 
by a curd-breaker into small pieces, and put into a cheese vat, 
where it is strongly pressed both by hand and with weights, in 
order to extract the remaining whey. After this it is transferred 
to another vat, or into the same it it has in the meantime been 
W'ell scalded, where a similar process of breaking and expressing is 
repeated, until all the whey is forced from it. The cheese is now 
turned into a third vat, previously warmed, with a cloth beneath 
it, and a thin hoop or binder pnt round the upper edge of tbe 
cheese and within the sides of tbe vat, the cheese itself being 
previously enclosed in a clean cloth, and its edges placed within 
the vat, before transfer to the cheese-oven. These various pro- 
cesses occupy about six hours, and eight more are requisite for 
pressing the cheese, under a weight of 14 or 15 cwt. The cheese 
dipring that time should be twice turned in the vat. Holes are 
bored in the vat which contains the cheese, and also in the cover 
of it, to facilitate the extraction of every drop of whey. The 
pressure being continued, tbe cheese is at length taken from the 
vat as a firm and solid mass. 

On the following morning and evening it must be again turned 
and pressed ,* and also on the third day, about the middle of 
which it should be removed to the salting chamber, where the 
outside is well rubbed with salt, and a cloth binder passed round 
it which is not turned over the upper surface. The cheese is then 
placed in brine extending half-way up in a salting-tub, and the 
upper surface is thickly covered with salt. Here it remains for 
nearly a week, being turned twice in the day. It is then left to 
dry for two or three days, during which period it is turned once^ — 
being well salted at each turning — and cleaned every day. When 
taken from the brine it is put on the salting benches, with a 
wooden girth round it of nearly the thickness of the cheese, where 
it stands a few days, during which time it is again salted and 
turned every day. It is next washed and dried ; and after re- 
maining on the drying benches about seven days, it is once more 
washed in warm water with a brush, and wiped dry. In a couple 
of hours after this it is rubbed all over with sweet whey butter, 
which operation is afterwards frequently repeated ; and, lastly, it 
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is deposited in tlie cheese- or store-room — which should be moder- 
ately warm and sheltered from the access of air, lest the cheese 
should crach — and turned every day, until it has become suffi- 
ciently hard and firm. These cheeses req^iiire to be kept a con- 
siderable time. 

As a matter of fact, there are three different modes of cheese- 
making followed in Cheshire, known as the early ripening, the 
medium ripening, and the late ripening processes. There is also 
a method which produces a cheese that is permeated with “ green 
mould” when ripe, called '‘Stilton Cheshire” ; this, however, is 
confined to limited districts in the county. The early ripening 
method is generally followed in the spring of the year, until the 
middle or end of April ; the medium process, from that time until 
late autumn, or until early in Junej when the late ripening pro- 
cess is adopted and followed until the end of September, changing 
again to the medium process as the season advances.^ The late 
lupening process is not found to he suitable for spring or late 
autumn make. There is a decided difference between these several 
methods of making. In the early ripening system a larger quan- 
tity of rennet is used, more acidity is developed, and less pressure 
employed than in the other processes. In the medium ripening 
process a moderate amount of acidity is developed, to cause the 
natural drainage of the "whey from the curd when under press. In 
the late ripening system, on the other hand, the development of 
acidity is prevented as far as possible, and the whey is got out of 
the curd by breaking dowm finer, using more heat, and skewering 
when under press. In the Stilton Cheshire process a larger quan- 
tity of rennet is used, and less pressure is employed, than in the 
medium or late ripening systems. 

It is hardly possible to enunciate any general rules for 
the making of Stilton cheese, which differs from Cheddar 
and Cheshire in that it is not subjected to pressure. Mr 
J. Marshall Dugdale, in 1899, made a visit of inspection 
to the chief Leicestershire dairies where this cheese is 
produced, but in his report ^ he stated that every Stilton 
cheese- maker worked on his own lines, and that at no two 
dairies did he find the details all carried out in the same 
manner. There is a fair degree of uniformity up to the 
point when the curd is ladled into the straining-cloths, but 
at this stage, and in the treatment of the curd before 
salting, diversity sets in, several different methods being 
in successful use. Most of the cheese is made from two 
curds, the highly acid curd from the morning’s milk being 
mixed with the comparatively sweet curd from the even- 
ing’s milk. Opinion varies widely as to the degree of 
tightening of the straining-cloths. No test for acidity 
appears to be used, the amount of acidity being judged 
by the taste, feel, and smell of the curd. When the 
desired degree of acidity has developed, the curd is broken 
by hand to pieces the size of small walnuts, and salt is 
added at the rate of about 1 oz. to 4 of dry curd, or 1 oz. 
to Ib of wet curd, care being taken not to get the curd 
pasty. If a maker has learnt how to rennet the milk 
properly, and how to secure the right amount of acidity 
at the time of hooping — ^that is, when the broken and 
salted curd is put into the wooden hoops which give the 
cheese its shape — ^he has acquired probably two of Jhe 
most important details necessary to success. It was 
formerly the custom to add cream to the milk used for 
making Stilton cheese, but the more general practice 
now is to employ new milk alone, which yields a product 
apparently as excellent and mellow as that from enriched 
milk. 

As a cheese matures or becomes fit for consumption, 
not only is there produced the characteristic flavour 
peculiar to the type of cheese concerned, but with all 
varieties, independently of the quality of flavours de- 
veloped, a profound physical transformation of the casein 
occurs. In the course of this change the firm elastic 
curd ''breaks down” — that is, becomes plastic, whilst 
chemically the insoluble casein is converted into various 
soluble decomposition products. These ripening pheno- 


^ “The Practice of Stilton Cheese-Making,” Joum. Eon. Aaric 
JSoc., 1899. y y 
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mena — the production of flavour and the breaking down 
of the casein (that is, the formation of proper texture) 
— used to be regarded as different phases of the same 
process. As subsequently shown, however, these changes 
are not necessarily so closely correlated. The theories 
formerly advanced as explanatory of the ripening changes 
in cheese were suggestive rather than based upon experi- 
mental data, and it is only since 1896 that careful scien- 
tific studies of the problem have been made. Of the 
two existing theories, the one, which is essentially Euro- 
pean, ascribes the ripening changes wholly to the action 
of living organisms — the bacteria present in the cheese. 
The other, which had its origin in the United States, 
asserts that there are digestive enzymes — that is, un- 
organized or soluble ferments — inherent in the milk 
itself that render the casein soluble. The supporters of 
the bacterial theory are ranged in two classes. The one, 
led by Dnclaux, regards the breaking down of the casein 
as due to the action of liquefying bacteria (Tyrothrix 
forms). On the other hand. Von Ereudenreich has ascribed 
these changes to the lactic-acid type of bacteria, which 
develop so luxuriantly in hard cheese like Cheddar. 

With regard to the American theory, and in view of 
the important practical results obtained by Babcock and 
Bussell at the Wisconsin experiment station, the follow- 
ing account ^ of their work is of interest, especially as 
the subject is of high practical importance. In 1897 they 
announced the discovery of an inherent enzyme in milk, 
which they named galactase, and which has the powder of 
digesting the casein of milk and producing chemical de- 
composition products similar to those that normally occur 
in ripened cheese. The theory has been advanced by 
them that this enzyme is an important factor in the 
ripening changes; and as in their experiments bacterial 
action was excluded by the use of ansesthetic agents, 
they conclude that, so far as the breaking down of the 
casein is concerned, bacteria are not essential to this 
process. In formulating a theory of cheese - ripening, 
they have further pointed out the necessity of consider- 
ing the action of rennet extract as a factor concerned in 
the curing changes. They have shown that the addition 
of increased quantities of rennet extract materially hastens 
the rate of ripening, and that this is due to the pepsin 
which is present in all commercial rennet extracts. They 
find it easily possible to differentiate between the proteo- 
\jtic action — that is, the decomposing of proteids — of 
pepsin and galactase, in, that the first-named enzjmae is 
incapable of producing decomposition products lower than 
the peptones precipitated by tannin. They have shown 
that the increased solubility — the ripening changes — of 
the casein in cheese made with rennet is attributable 
solely to the products peculiar to peptic digestion. The 
addition of rennet extract or pepsin to fresh milk does 
not produce this change, unless the acidity of the milk is 
allowed to develop to a point which experience has shown 
to be the best adapted to the making of Cheddar cheese. 
The rationale of the empirical process of ripening the 
milk before the addition of the rennet is thus explained. 
In studying the properties of galactase it was further 
found that this enzyme, as well as those present in 
rennet extract, is operative at very low temperatures, 
even below freezing-point. When cheese made in the 
normal manner was kept at temperatures ranging from 
25" to 45" E. for periods averaging from 8 to 18 
months, it was found that the texture of the product 
simulated that of a perfectly ripened cheese, but that 
such cheese developed a very mild flavour in comparison 
with the normally-cured product. Subsequent storage at 


2 Experiment Station Record^ xii. 9. Wasluu^oii, 1901. 
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somewliat higlier temperatures gives to sucL. clieese a 
favour the intensity of whicli is determined by the dura- 
tion of storage. This indicates that the breaking down 
of the casein and the production of the flavour peculiar 
to cheese are in a way independent of each other and 
may be independently controlled — a point of great econ- 
omic importance in commercial practice. Although it is 
generally believed that cheese ripened at low temperatures 
is apt to develop a more or less bitter flavour, the flavours 
in the cases described were found to be practically perfect. 
Under these conditions of curing, bacterial activity is in- 
operative, and these experiments are held to furnish an 
independent proof of the enzyme theory. 

Not only are these investigations of interest from the 
scientific standpoint, as throwing light on the obscure 
processes of cheese-curing, but from a practical point 
of view they open up a new field for commercial exploita- 
tion. The inability to control the temperature in the 
ordinary factory curing-room results in serious losses, on 
account of the poor and uneven quality of the product, 
and the consumption of cheese has been greatly lessened 
thereby. These conditions may all be avoided by this 
low-temperature curing process, and it is not improbable 
that the cheese industry may undergo important changes 
in methods of treatment. With the introduction of cold- 
storage curing, and the necessity of constructing cen- 
tralized plant for this purpose, the cheese industry may 
perhaps come to be differentiated into the manufacture of 
the product in factories of relatively cheap construction, 
and the curing or ripening of the cheese ir^^ central curing 
stations. In this way not only would the losses which 
occur under present practices be obviated, but the improve- 
ment in the quality of the cured product would be more 
than sufficient to cover the cost of cold-storage curing. 

The characteristics of typical specimens of the different 
kinds of English cheese may be briefly described. Cheddar 
cheese possesses the aroma and flavour of a nut — the 
so-called “ nutty ” flavour. It should melt in the mouth, 
and taste neither sweet nor acid. It is of flaky texture, 
neither hard nor crumbly, and is firm to the touch. It is 
early-ripening and, if not too much acid is developed in 
the making, long-keeping. Before all others it is a 
cosmopolitan cheese. Some cheeses are ‘‘ plain,” that is, 
they possess the natural paleness of the curd, but many 
are coloured with annatto — a practice that might be dis- 
pensed with. The average weight of a Cheddar cheese 
' is about VO Ib. Stilton cheese is popularly but erroneously 
supposed to be commonly made from morning’s whole milk 
with evening’s cream added, and to be a “double-cream” 
cheese. The texture is waxy, and a blue-green mould per- 
meates the mass if well ripened ; the flavour is suggestive 
of decay. The average weight of a Stilton is 15 1>. 
Cheshire cheese has a fairly firm and uniform texture, 
neither flaky on the one hand nor waxy on the other ; is 
of somewhat sharp and piquant flavour when fully ripe ; 
and is often — at eighteen months old, when a vreU-made 
Cheshire cheese is at its best — permeated with a blue-green 
mould, which, as in the case of Stilton cheese, contributes 
a characteristic flavour which is much appreciated. Cheshire 
cheese is, like Cheddar, sometimes highly-coloured, but the 
practice is quite unnecessary ; the weight is about 55 16. 
Gloucester cheese has a firm, somewhat soapy, texture and 
sweet flavour. Double Gloucester differs from single 
Gloucester only in size, the former usually weighing 26 to 
30 Ib, and the latter 13 to 15 16. Leicester cheese is some- 
what loose in texture, and mellow and moist when nicely 
ripened. Its flavour is “clean,” sweet, and mild, and its 
aroma pleasant. To those who prefer a mild flavour in 
cheese, a perfect Leicester is perhaps the most attractive 
of all the so-called “hard” cheese; the average weight of 


such a cheese is about 35 Bj. Derby cheese in its best 
forms is much like Leicester, being “clean” in flavour and 
mellow. It is sometimes rather flaky in texture, and is 
slow-ripening and long-keeping if made on the old lines ; 
the average weight is 25 lb. Lancashire cheese, when well 
made and ripe, is loose in texture and is mellow ; it has a 
piquant flavour. As a rule it ripens early and does not 
keep long. Dorset cheese — sometimes called “blue vinny ” 
(or veiny) — is of firm texture, blue-moulded, and rather 
sharp-flavoured when fully ripe ; it has a local popularity, 
and the best makes are rather like Stilton. Wensleydale 
cheese, a local product in North Yorkshire, is of fairly firm 
texture and mild flavour, and may almost be spread with a 
knife when ripe ; the finest makes are equal to the best 
Stilton. Cotherstone cheese, also a Yorkshire product, is 
very much like Stilton, and commonly preferable to it. 
The blue-green mould develops, and the cheese is fairly 
mellow and moist, whereas many Stiltons are hard and 
dry. Wiltshire cheese, in the form of “Wilts truckles,” 
may be described as small Cheddars, the weight being 
usually about 16 lb. Caerphilly cheese is a thin, flat pro- 
duct, having the appearance of an undersized single 
Gloucester and weighing about 8 lb; it has no very 
marked characteristics, but enters largely into local con- 
sumption amongst the mining population of Glamorgan- 
shire and Monmouthshire. Soft cheese of various kinds is 
made in many localities, beyond which its reputation 
scarcely extends. One of the oldest and best, somewhat 
resembling Camembert when well ripened, is the little 
“ Slipcote,” made on a small scale in the county of Butland ; 
it is a soft, mellow, moist cheese, its coat slipping off readily 
when the cheese is at its best for eating — hence the name. 
Cream cheese is likewise made in many districts, but no- 
where to a great extent. A good cream cheese is fairly 
firm but mellow, with a slightly acid yet very attractive 
flavour. It is the simplest of all cheese to make — cream 
poured into a perforated box lined with loose muslin prac- 
tically makes itself into cheese in a few days’ time, and is 
usually ripe in a ■week. 

In France the pressed varieties of cheese with hard rinds 
include Gruyere, Cantal, Eoquefort, and Port Salut. The 
first-named, a pale yellow cheese full of holes of varying 
size, is made in Switzerland and in the Jura Mountains dis- 
trict in the east of France ; whilst Cantal cheese, which is 
of lower quality, is a product of the midland districts, and 
is made barrel-shape. Koquefort cheese is made from the 
milk of ewes, which are kept chiefly as dairy animals in 
the department of Aveyron, and the cheese is cured in the 
natural mountain caves at the village of Eoquefort. It is 
a small, rather soft, white cheese, abundantly veined with a 
greenish-blue mould, and weighs between 4 and 5 lb. The 
Port-Salut is quite a modern cheese, which originated in the 
abbey of that name in Mayenne ; it is a thin, flat cheese, of 
characteristic and not unattractive odour and flavour. The 
best known of the soft unpressed cheeses are Brie, Camem- 
bert, and Coulommiers, whilst Pont I’Ev^que, Livarot, and 
other varieties are also made. After being shaped in 
moulds of various forms, these cheeses are laid on straw 
mats to cure, and when fit to eat they possess about the 
same consistency as butter. The Neufchfltel, Gervais, and 
Bondon cheeses are soft varieties intended to be eaten 
quite fresh, like cream cheese. 

Of the varieties of cheese made in Switzerland, the best 
known is the Emmenthaler, which is about the size of a 
cart-wheel, and has a weight varying from 150 to 300 Ib. 
It is full of small holes of almost uniform size and very 
regularly distributed. In colour and flavour it is the 
same as Gruyere. The Edam and Gouda are the common 
cheeses of Holland. The E.dam is spherical in shape, 
weighs from 3 to 4 S), and is usually dyed crimson on 
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tiie outside. Tlie Gouda is a flat ckeese with. coRTes 
edges, and is of any Tveigkt up to 20 Tb, Of the tvo, 
the Edam has the finer flavour. Limburger is the leading 
German cheese, whilst other varieties are the Backstein 
and Munster; ail are strong-smelling. Parmesan cheese 
is an Italian product, round and flat, about 5 inches 
thick, weighing from 60 to 80 5), and possessed of fine 
flavour. Gorgonzola cheese, so called from the Italian 
town of that name near Milan, is made in the Cheddar 
shape, and wnighs from 20 to 40 Ib. IVhen ripe it is 
permeated by a blue mould, and resembles in flavour, 
appearance, and consistency a rich old Stilton. 

Buttee akd Buttee-Makixg. 

As with cheese, so with butter, large quantities of the 
latter have been inferior not because the cream was poor 
in quahty, but because the wrong kinds of bacteria had 
taken possession of the atmosphere in hundreds of dairies. 
The greatest if not the latest novelty in dairying in the last 
decade of the 19th century was the isolation of lactic acid 
bacilli, their cultivation in a suitable medium, and their 
employment in cream preparatory to churning. Used thus 
in butter-making, an excellent product results, provided 
cleanliness be scrupulously maintained. The culture re- 
peats itself in the buttermilk, which in turn may be used 
again with marked success. Much fine butter, indeed, was 
made long before the bearing of bacteriological science 
upon the practice of dairying w’as recognized — made by 
using acid buttermilk from a previous churning. 

In Denmark, which is, for its size, the greatest butter- 
producing country in the world, most of the butter is 
made with the aid of “starters,” or artificial cultures 
^ which are employed in ripening the cream. Though the 
butter made by such cultures shows little if any superiority 
over a good sample made from cream ripened in the 
ordinary way, — that is, by keeping the cream at a fairly 
high temperature until it is ready for churning, when it 
must be cooled — it is claimed that the use of these cultures 
enables the butter-makers of Denmark to secure a much 
greater uniformity in the quahty of their produce than 
would be possible if they depended upon the ripening of 
the cream through the influence of bacteria taken up in 
the usual way from the air. 

Butter-making is an altogether simpler process than 
cheese-making, but success demands strict attention to 
sound principles, the observance of thorough cleanhness 
in every stage of the work, and the inteUigent use of the 
thermometer. The following rules for butter - making, 
issued by the Eoyal Agricultural Society, sufficiently 
indicate the nature of the operation: — 

Prepare chuxii, butter - worker, wooden hands, and sieve as 
follows ; — (1) Einse with cold water. (2) Scald with boiling 
water. (3) Rub thoroughly with salt. (4) Rinse with cold water. 

Always use a correct thermometer. 

The cream, when in the churn, to be at a temperature of 56“ to 
58° F. in summer and 60° to 62° F. in winter. The churn should 
never be more than half full. Churn at number of revolutions 
suggested by maker of cburn. If none are given, chum at 40 to 
45 revolutions per minute. Always churn slowly at first. 

Ventilate the churn freely and frequently during churning, 
until no air rushes out when the vent is opened. 

Stop churning immediately the butter comes. This can be 
ascertained by the sound ; if in doubt, looTc. 

The butter should now be like grains of mustard seed. Pour 
in a small quantity of cold water (1 pint of water to 2 quarts of 
cream) to harden the grains, and give a few more turns to the 
churn gently. 

Draw ofl' the buttermilk, giving plenty of time for draining. 
Use a straining- cloth placed over a hair-sieve, so as to prevent any 
loss, and wash the butter in the churn with plenty of cold water ; 
then draw off the water, and repeat the process until the water 
comes off quite clear. 

To brine butter, make a strong brine, 2 to 3 Ib of salt to 1 
gallon of water. Place straining -cloth over mouth of churn, pour 


in hrine, put lid on chum, turn sharply half a dozen times, and 
leave for 10 to 15 minutes. Then lift the butter out of churn 
into sieve, turn butter out on worker, leave it a few minutes to 
drain, and work gently till all superfluous moisture is pressed out. 

To dry salt butter, place butter on worker, let it drain 10 to 15 
minutes, then work gently till all the butter comes together. 
Place it on the scales and weigh ; then weigh salt, for slight 
salting, ^ oz. ; medium, § oz. ; heavy salting, | oz. to the lb of 
butter. Roll butter out on worker and carefully sprinkle salt over 
the surface, a little at a time roll up and repeat till all the salt 
is used. 

Never touch the butter with your hands. 

Well-made butter is firm and not greasy. It possesses 
a characteristic texture or “grain,” in virtue of which it 
cuts clean with a knife and breaks with a granular frac- 
ture, like that of cast-iron. Theoretically, butter should 
consist of little else than fat, but in practice this degree of 
perfection is never attained. Usually the fat ranges from 
83 to 88 per cent., whilst water is present to the extent 
of from 10 to 15 per cent.i There ^1 also be from 0'2 
to 0'8 per cent, of milk-sugar, and from 0*5 to 0-8 per 
cent, of casein. It is the casein which is the objectionable 
ingredient, and the presence of which is usually the cause 
of rancidity. In badly washed or badly worked butter, 
from which the buttermilk has not been properly removed, 
the proportion of casein, or curd, left in the product may 
be considerable, and such butter has only inferior keeping 
qualities. At the same time, the mistake may be made 
of overworking or of overwashing the butter, thereby de- 
priving it of the delicacy of flavour which is one of its 
chief attractions as an article of consumption if eaten fresh. 
The object of washing with brine is that the small quantity 
of salt thus introduced shall act as a preservative and de- 
velop the flavour. Streaky butter may be due either to curd 
left in by imperfect washing, or to an uneven distribution 
of the salt. 


Equipment op the Daiey. 

The improved form of milking-pail shown in Fig. 1 
has rests or brackets, which the milker wlien seated on 



Fia. 1.— Milking Pail. Fig. 2.— Milk Sieve, 



Fie. 3.— Eectangular Cheese Vat. 


his stool places on his knees ; he thus bears the weight on 
his thighs, and is entirely relieved of the strain involved 

^ Market butter is sometimes deliberately over-weighted with water, 
and a fraudulent profit is obtained by selling this extra moisture at 
the price of butter. In July 1901, therefore, a departmental committee 
was appointed to inquire into the matter {vide infra). 
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in gripping the can between tbe knees. Tbe milk sieve or 
strainer (Pig. 2) is used to remove cow-kairs and any 
otker mecbanical impurity that may kave fallen into the 
milk. X double straining surface is provided, tke second 
being of very fine gauze placed vertically, so tkat tke 
pressure of tke milk does not force tke dirt tkrougk ; tke 
strainer is easily washed. Tke ckeese tub or vat receives 
tke m ilk for ckeese-making. Tke rectangular form skown 
in Fig. 3 is a Ckeskire ckeese-vat, for steam. Tke inner 
vat is of tinned steel, and tke outer is of iron and is fitted 
witk pipes for steam su]5ply. Round ckeese-tubs (Fig. 4) 
are made of strong sheets of steel, doubled tinned to render 
them lasting. They are fitted witk a strong bottom koop 
and bands round tke sides, and can be double-jacketed 
for steam-keating if required. Curd-knives (Fig.^ 5) are 
used for cutting tke coagulated mass into cubes in order 
to kberate tke wkey. Tkey are made of fine steel, witk 
sharp edges ; there are also wire curd - breakers. Tke 
object of tke curd-mill (Fig. 6) is to grind consolidated 
curd into small pieces, preparatory to salting and vatting ; 
two spiked rollers work up to spiked breasts. Hoops, 
into which tke curd is placed in order to acquire tke 
shape of tke ckeese, are of wood or steel, tke former 
being made of well-seasoned oak witk iron bands (Fig. 7), 
tke latter of tinned steel. Tke ckeese is more easily removed 





Fia. 16.— Butter Worker. 


from tke steel hoops, and tkey are readily cleaned. Tke 
cheese-press (Fig. 8) is used only for hard or “pressed” 
ckeese, suck as Cheddar. Tke arrangement is suck tkat 
tke pressure is continuous ; in the case of soft ckeese tke 
curd_ is merely placed in moulds (Figs. 9 and 10) of tke 
required shape, and then taken out to ripen, no pressure 
being applied. Tke cheese-room is fitted witk easily-turned 
shelves, on which newly-made “ pressed ” cheeses are laid 
to ripen. 

In tke butter dairy, when tke centrifugal separator is 
not used, milk is “set” for cream-raising in tke milk- 
pan (Fig. 11), a shallow vessel of white porcelain, tinned 
steel, or enamelled iron. Tke skimming-disk or skimmer 
(Fig. 12), made of tin, is for collecting tke cream from tke 
surface of tke milk, whence it is transferred to tke cream- 
crock (Fig. 1 3), in which vessel tke cream remains from 
one to three days, till it is required for churning. Many 
ckfferent kinds of churns are in use, and vary muck in 
size, shape, and fittings ; tke one illustrated in Fig. 14 is 
a very good type of diaphragm churn. Tke butter-scoop 
(Fig. 15) is of wood, and is sometimes perforated; it is 
used for taking tke butter out of tke churn. Tke butter- 
worker (Fig. 16) is employed for consolidating newly- 
ckurned butter, pressing out superfluous water, and mixing 
in , salt More extended use, however, is now being made 
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of tke “Delaiteuse” butter-dryer, a centrifugal machine 
tkat rapidly extracts tke moisture from tke butter, and 
renders tke butter-worker unneces- 
sary, whilst tke butter produced has 
a better grain. Scotch hands (Fig. 

17), made of boxwood, are used for 
tke lifting, moulding, and pressing 
of -butter. 

In tke centrifugal cream-separator 
tke new milk is allowed to flow into 
a bowl, which is caused to rotate 
on its own axis several thousand 
times per minute. Tke heavier por- 
tion which makes up tke watery 
part of tke milk flies to tke outer 
circumference of tke bowl, whilst 
tke lighter particles of butter-fat are forced to travel in 
an inner zone. By a simple mechanical arrangement tke 
separated milk is forced out at one tube and tke cream 
at another, and tkey are collected in distinct vessels. 
Separators are made of all sizes, from small machines 
dealing witk 10 or 20 up to 100 gallons ani hour, and 
worked by hand (Fig. 18), to large machines separating 
150 to 440 gallons an hour, and worked by horse, steam, 
or otker power (Fig. 19). Separation is found to be most 
effective at temperatures ranging in different machines 
from 80“ to 98“ F., though as high a temperature as 150“ is 
sometimes employed. Tke most efficient separators remove 
nearly tke whole of tke butter-fat, tke quantity of fat left in 
tke separated milk falling in some cases to as low as OT per 
cent. When cream is raised by tke deep-setting method; 
from 0*2 to 0*4 per cent, of fat is left in tke skim-milk; 
by tke shallow-setting method from 0*3 to 0*5 per cent, of 
the fat is left behind. As a rule, therefore, “ separated ” 
milk is muck poorer in fat than ordinary “ skim ” milk left 
by tke cream-raising method in deep or shallow vessels. 

Tke first continuous working separator was tke inven- 
tion of Dr de Laval. Tke more recent invention by 
Baron von Becktolskeim of what are known as tke Alfa 
discs, which are placed along tke centre of tke bowl of tke 
separator, has muck increased tke separating capacity of 
tke machines without adding to the power required. This 
has been of great assistance to dairy farmers by lessening 
tke cost of tke manufacture 
of butter, and thus enabling 
a large additional number of 
factories to be established in 
different parts of tke world, 
particularly in Ireland, where 
these disc machines are very 
extensively used. 

Tke pasteurizer — so named 
after tke French chemist 
Pasteur — affords a means 
whereby at tke outset tke milk 
is maintained at a tempera- 
ture of 170“ to 180“ F. for 
a period of eight or ten 
minutes. Tke object of this 
is to destroy tke tubercle 
bacillus, if it should happen 
to exist in tke milk, whilst 
incidentally tke bacilli asso- 
ciated with several other dis- 
eases communicable tkrougk 
tke medium of milk would Fia. 18.~Hand Separator. 

also be killed if tkey were present. Discordant results 
kave been recorded by experimenters wko kave attempted 
to kill tubercle bacilli in milk by beating tke latter in 
open vessels, thereby permitting tke formation of a scum 
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or “scalded layer” capable of protecting the tubercle 
bacilli, and enabling them to resist a higher temperature 



than otherwise would be fatal to them. At a temperature 
not much above 150° F. milk begins to acquire the 
cooked flavour which is objectionable to many palates, 
whilst its “ body ” is so modified as to lessen its suitability 
for creaming purposes. Three factors really enter into 
effective pasteurization of milk, namely, (1) the 
temperature to which the milk is raised, (2) the length 
of time it is kept at that temperature, (3) the main- 
tenance of a condition of mechanical agitation to prevent 
the formation of “scalded layer.” Within limits, what a 
higher temperature will accomplish if maintained for a very 
short time may be effected by a lower temperature con- 
tinued over a longer period. The investigation of the 
problem forms the subject of a paper ^ in the 11th Annual 
Report of the Wisconsin Agricultural Experiment Station, 
1900. The following are the results of the experiments : — 

1. An exposure of tuberculous milk in a tightly closed com- 
mercial pasteurizer for a period of ten minutes destroyed in every 
case the tubercle bacillus, as determined by the inoculation of such 
heated milk into susceptible animals like guinea-pigs. 

2. Where milk is exposed under conditions that would enable a 
pellicle or membrane to form on the surface, the tubercle organism 
is able to resist the action of heat at 140° T. (60° 0.) for con- 
siderably longer periods of time. 

3. Efficient pasteurization can be more readily accomplished in a 
closed receptacle such as is most frequently used in the commercial 
treatment of milk, than where the milk is heated in open bottles or 
open vats. 


^ ‘"Thermal Death-Point of Tubercle Bacilli, and Relation of same to 
Commercial Pasteurization of Milk," By H. L. BusseU and E. G. 
Hastings. 
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4. It is recommended, in order thoroughly to pasteurize milk so 
as to destroy any tubercle bacilli which it may contain, without in 
any way injuring its creaming properties or consistencv, to heat the 
same in closed pasteurizers for a period of not less "than twenty 
minutes at 140° E. 

Under these conditions one may be certain that disease bacteria 
such as the tubercle bacillus will be destroyed without the milk or 
cream being injured in any way. For over a year this new 
standard has been in constant use in the Wisconsin University 
Creamery, and the results, from a purely practical point of view 
reported a year earlier by Farrington and Russell, ^ have been 
abundantly confirmed. 

Dairy engineers have solved the problem as to how 
large bodies of milk may be pasteurized, the difficulty of 
raising many hundreds or thousands of gallons of milk 
up to the required temperature, and maintaining it at 
that heat for a period of twenty minutes, having been 
successfully dealt with. The plant usually employed pro- 
vides for the thorough filtration of the milk as it comes in 
from the farms, its rapid heating in a closed receiver and 
under mechanical agitation up to the desired temperature, 
its maintenance thereat for the requisite time, 0 .nd finally 
its sudden reduction to the temperature of cold water 
through the agency of a refrigerator, to he next noticed. 

Eefrigerators are used for reducing the temperature of 
milk to that of cold water, whereby its keeping properties 



are enhanced. The millc flows down the outside of the 
metal refrigerator (Fig. 20), which is corrugated in order to 
provide a larger cool- 
ing surface, whilst 
cold water circulates 
through the interior 
of the refrigerator. 

The conical vessel 
into which the milk 
is represented as flow- 
ing from the refriger- 
ator in Fig. 20 is 
absurdly called a 
“milk-churn, ^’where- 
as milk-can is a much 
more appropriate 
name. For very large 
quantities of milk, 21 .— Cylindrical Cooler or Refrl|ferator. 
such as flow from 

a pasteurizing plant, cylindrical refrigerators (Fig. 21), 
made of tinned copper, are available; the cold water 
circulates inside, and the milk, flowing down the outside in 
a very thin sheet, is rapidly cooled from a temperature of 



^ 16^^ Eept. Wis. AgHo. MxpL Station, 1899, p. 129. 
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140® F. or higher to 1° above the temperature of the 
water. 

The fat test for milk was originally devised by Dr S. 
M. Babcock, of the Wisconsin Experiment Station, U.S.A, 
It combines the principle of centrifugal force with simple 
chemical action. Besides the machine itseK and its 
graduated glass 
vessels, the only 
requirements are 
sulphuric acid of 
standard strength 
and warm water. 

The machines — 
often termed buty- 
rometers — are com- 
monly made to hold 
from two up to two 
dozen testers. After 
the tubes or testers 
have been charged, 
they are put in the 
apparatus, which is 
rapidly rotated as 
shown (Fig. 22); i |||i ][ 

in a few minutes 22.-Butyrometer. 

the test IS complete, 

and with properly graduated vessels the percentage of fat 
can be read off at a glance. The butjrometer is extremely 
useful, alike for measuring periodically the fat-producing 
capacity of individual cows in a herd, for rapidly ascertain- 
ing the percentage of fat in milk delivered to factories and 
paying for such milk on the basis of quality, and for deter- 
mining the richness in fat of milk supplied for the urban 
milk trade. Any intelligent person can soon learn to work 
the apparatus, but its efficiency is of course dependent upon 
the accuracy of the measuring vessels. To ensure this the 
Board of Agriculture have made arrangements with the 
National Physical Laboratory, Old Deer Park, Richmond, 
Surrey, to verify at a small fee the pipettes, measuring-glasses, 
and test-bottles used in connexion with the centrifugal butyro- 
meter, which in recent years has been improved by Dr N. 
Gerber of Zurich. 

Dairy Factories. 

In connexion with co-operative cheese-making the merit 
of having founded the first “cheesery ” or cheese factory is 
generally credited to Jesse Williams, who lived near 
Rome, in Oneida county, New York State. The system, 
therefore, was of American origin. Williams was a 
skilled cheese-maker, and the produce of his dairy sold so 
freely, at prices over the average, that he increased his 
output of cheese by adding to -his own supply of milk 
other quantities which he obtained from his neighbours. 
His example was so widely followed that by the year 
1866 there had been established close upon 500 cheese 
factories in New York State alone. In 1870 two 
co-operative cheeseries were at work in England, one in 
the town of Derby and one at Longford in the same 
county. There are now thousands of cheeseries in the 
United States and Canada, and also many creameries,” 
or butter factories, for the making of high-class butter. 

The first creamery was that of Alanson Slaughter, and 
it was built near Wallkill, Orange county, New York 
State, in 1861, or ten years later than the first cheese 
factory; it dealt daily with the milk of 375 cows. 
Cheeseries and creameries would almost certainly have 
become more numerous than they are in England but for 
the rapidly-expanding urban trade in country milk. The 
development of each, indeed, has been contemporaneous 
since 1871, and they are found to work well in conjunction 
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one with the other — that is to say, a factory is useful for 
converting surplus milk into cheese or butter when the 
milk trade is overstocked, whilst the trade affords a 
convenient avenue for the sale of milk whenever this may 
happen to be preferable to the making of cheese or butter. 
Extensive dealers in milk arrange for its conversion into 
cheese or butter, as the case may be, at such times as the 
milk market needs relief, and in this way a cheesery 
serves as a sort of economic safety-valve to the milk trade. 
The same cannot always be said of creameries, because the 
machine-skimmed milk of some of these establishments has 
been far too much used to the prejudice of the legitimate 
milk trade in urban districts. Be this as it may, the 
operations of cheeseries and creameries in conjunction 
with the milk trade have led to the diminution of home 
dairying. A rapidly-increasing population has maintained, 
and probably increased, its consumption of milk, which has 
obviously diminished the farmhouse production of cheese, 
and also of butter. The foreign competitor has been less 
successful with cheese than with butter, for he is unable to 
produce an article qualified to compete with the best that 
is made in Great Britain. In the case of butter, on the 
other hand, the imported article, though not ever surpass- 
ing the best home-made, is on the average much better, 
especially as regards uniformity of quality. Colonial and 
foreign producers, however, send into the British markets 
as a rule only the best of their butter, as they are aware 
that their inferior grades would but injure the reputation 
their products have acquired. 

There are no official statistics concerning dairy factories 
in Great Britain, and such figures relating to Ireland were 
issued for the first time in 1901. The number of dairy 
factories in Ireland in 1900 was returned at 506, compris- 
ing 333 in Munster, 92 in Ulster, 52 in Leinster, and 29 
in Connaught. Of the total number of factories, 495 
received milk only, 9 milk and cream, and 2 cream only. 
As to ownership, 219 were joint-stock concerns, 190 were 
maintained by co-operative farmers, and 97 were pro- 
prietary. In the year ended 30th September 1900 these 
factories used up nearly 121 million gallons of milk, 
namely, 94 in Munster, 14 in Ulster, 7 in Leinster, 
and 6 in Connaught. The number of centrifugal cream- 
separators in the factories was 985, of which 889 were 
worked by steam, 79 by water, 9 by horse-power, and 8 
by hand-power. The number of hands permanently 
employed was 3653, made up of 2976 in Munster, 279 in 
Leinster, 278 in Ulster, and 120 in Connaught. The 
year’s output was returned at 401,490 cwt. of butter, 439 
cwt. of cheese (made from whole milk), and 46,253 gallons 
of cream. In most cases the skim-milk is returned to the 
farmers. A return of the number of separators used in 
private establishments gave a total of 899, comprising 693 
in Munster, 157 in Leinster, 39 in Ulster, and 10 in 
Connaught. In factories and private establishments 
together as many as 1884 separators were thus accounted 
for. Much of the factory butter would be sent into the 
markets of Great Britain, though some would no doubt be 
retained for local consumption. A great improvement in 
the quality of Irish butter has recently been noticeable in 
the exhibits entered at the London Dairy Show. 

Adulteration of Dairy Produce. 

The Sale of Food and Drugs Act, 1899, which came 
into operation on January 1, 1900, contains several sec- 
tions relating to the trade in dairy produce in the United 
Kingdom. Section 1 imposes penalties in the case of the 
importation of produce insufficiently marked, such as (a) 
margarine or margarine-cheese, except in packages con- 
spicuously marked Margarine ” or ‘‘ Margarine-cheese ” ; 
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(b) adulterated or impoverished butter (other than mar- 
garine) or adulterated or impoverished milk or cream 
except in packages or cans conspicuously marked rvith 
a name or description indicating that the butter or mi' II- 
or cream has been so treated; (c) condensed separated 
or skimmed milk, except in tins or other receptacles 
which bear a label whereon the words “Machine-skimmer! 
Milk” or “Skimmed Milk” are printed in larve and 
legible type. For the purposes of this section an'^article 
of food is deemed to be adulterated or impoverished if it 
has been mixed with any other substance, or if any part 
of it has been abstracted, so as in either case to affect 
injuriously its quality, substance, or nature; provided 
that an article of food shall not be deemed to be adulter- 
ated by reason only of the addition of any preservative 
or colouring matter of such a nature and in such quantity 
as not to render the article injurious to health. Section 
7 provides that every occupier of a manufactory of mar- 
garine or margarine-cheese, and every wholesale dealer 
in such substances, shall keep a register showing the 
quantity and destination of each consignment of such 
substances sent out from his manufactory or place of 
business, and this register shall be open to the inspection 
of any officer of the Board of Agriculture. Any such 
officer shall have power to enter at all reasonable times 
any such manufactory, and to inspect any process of 
manffiacture therein, and to take samples for analysis. 
Section 8 is of much practical importance, as it limits 
the quantity of butter-fat which may be contained in 
margarine; it states that it shall be unlawful to manu- 
facture sell, expose for sale, or import any margarine 
the fat of which contains more than 10 per cent of 
butter -fat, and every person who manufactures, sells 
exposes for sale, or imports any margarine which con- 
tarns more than that percentage shall be guilty of an 
offence under the Margarine Act, 1887. For the purposes 
of the Act maTffarine-ckeese is defined as “ any substance 
whether compound or otherwise, which is prepared in 
imitation of cheese, and which contains fat not derived 
lom milk ; whilst c/ieese is defined as “the substance 
usually known as cheese, containing no fat derived other- 
wise than from milk.” The so-called “filled” cheese of 
American origin, in which the butter-fat of the milk is 
partially or wholly replaced by some other fat, would 
come under the head of “ margarine-cheese.” In 
such cheese a cheap form of fat, usually of animal origin 
but sometimes vegetable, is added to and incorporated vnth 
the skim-milk, and thus takes the place previously occu- 
pied by the genuine butter-fat. The Act is regarded by 
some as defective in that it does not prohibit the artificial 
colouring of margarine to imitate butter. 

In connexion with this Act a departmental committee 
was appointed in 1900 “to inquire and report as to what 
regulations if any, may with advantage be made by the 
^oard of Agriculture under section i of the Sale of Food 

determining what deficiency 
^ 1 ^ normal constituent of genuine milk Or 

ream or what addition of extraneous matter or proper- 
bon of water, in any sample of milk (including condensed 

purposes of the Sale of 
^od and Drugs Acts, 1875 to 1899, raise a presumption, 
mtil the contrary is proved, that the milk or cream is 
evidence of the highest interest to 
a Bubsequently published as 

10? the committee 

wiiiV}! following '‘recommendations,” 

re signed by all the members excepting one : 

under section 4 of the Food and Drugs 

resneot to ’Trmlr"‘*i®i:^ Agriculture will 

respect to milk (including condensed milk) and mream. 
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II. (a) That in the 
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separated, or^ cTndenLd^ mbk akimmed, 

which on being dried at o 1 milk-sohds in 

(c) That any milk (other than skimmed seXXX 
densed milk) the total milk-solids in wliidi me ks” than 
12 per cent., and in which the amount of non-fattv milk 
““t. shall bo deemed to be so 
nXl rt* “ uoi-mal constituents as to raise a presumption 
1 ™? been mixed with 

calculating the percentage amount of admixed 
shall have regard to the above-named 
limit of 8 5 per cent, of non-fatty milk-solids and shall 
further take into account the extent to whioli the milk 
TTT mX 2 '25 per cent. 

III. That the artificial thickening of cream by any addition of 

eXmfnrSXT that 

IV. That any skimmed or separated milk in which the total 

milk'Solids_ are Jess than 9 per cent, shall be deemed to 
Xfntio^ nn“ti1 constituents as to raise a pre- 

niixhXth waLr ““disproved, that it has been 

V. That any oondeiisod milk (other than that labelled 
“maehine-skimmed milk” or “skimmed milk " In cX 
formity with section 11 of the Food and Drugs Act 1899) 

SrTeX is'lesrln 1,] 

percrat., 01 the amount oi non-fatty milk-solids iq leqq 
than 25 per cent., shall bo deemed to be so dSit Tn • 
some of the normal constituents of milk as to raise, a 
contrary is proved, that it is not 

_ The committee further submitted the following cxines- 
sions of opinion on points raised before them in evidence 

(a) That it is dosiriffile to call the attention of those eiwar'od 
in tlie administration of the Food and Drugs Acts to the 

lo ittnt a^ 

(&)That It IB desirahlc that steps should ho taken with the 
view of identifying or car-marking” separated milk hv 
the addition of some suitable and innocuous substance an^ 
procedure similar to that provided hv 

(c) That it is desirable that, so far as may ho found T)ractieahle 
the procedure adopted in collecting, forwardiiii? S re- 
taining ponding examination, samples of milk (includiim 

°l ““Ik (inolnding ooudoiisod milk) or cream taken under 
lei TbAt Dregs Acts should be uniform. 

^that*l,!!«?wf '?? “ condensed milk (other than 

milk” . maohme- skimmed milk” or “skimmed 

ofillnK, J *k6 amount 

emal ta i*'‘® proportion of milk-fat 

A JT, in uncoiidenseu milk contaiuing not 

f /I ? > “i r?" 9®“*- of mfik-fet. 

limit* ™d “inti’ “ whole milk to 

to oxcb, Ifl + 1 .*.“’ I’rv " maohine-skimmod milk 

! \ -ni ft “ i,9 ’ . “Uditioii of sugar. 

^ of the measuring vessels oom- 

mercialJy u.scd m the testmg of milk is desirable. 

In the minority refiort, signed by Mr Geo. Barham, the 
inost important clauscAS are the following : — 

atid ^ oy.'‘cL!? sldmmed, separ- 

ated, or condensed milk) the total milk-solids in which are less 

s. nr. — 46 
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than 11*75 per cent,, and in which, during the months of July 
to February inclusive, the amount of milk-fat is less than 3 per 
cent, and in the case of any milk which during the months of 
March to June inclusive shall fall below the above-named l^t 
for total solids, and at the same time shall contain less than 2'/ 5 
per cent, of fat, it shall be deemed that such milk is so deficient 
in its normal constituent of fat as to raise a presumption, for the 
purposes of the Sale of Food and Drugs Acts, 1875 to 1899, until 
the contrary is proved, that the milk is not genuine, 

(&) That any milk (other than skimmed, separated, or condensed 
milk) the total milk-solids in which are less than 11*75 per 
cent., and in "which the amount of non- fatty solids is less than 
8*5 per cent., shall be deemed to he so deficient in its 
constituents as to raise a presumption, for the purposes of the bale 
of Food and Drugs Acts, 1875 to 1899, imtil the contrary is proved, 
that the milk is not genuine. In calculating the amount of the 
deficiency the analyst shall take into account the extent to wnicn 
the milk- fat exceeds the limits above named. ^ ■ -l 4. + i 

(c) That any skimmed or separated milk m which the total 
milk-solids are less than 8*75 per cent, shall be deemed to be so 
deficient in its normal constituents as to raise a presumption, lor 
the purpose of the Sale of Food and Drugs Acts, 18/5 to 1899, 
until the contrary is proved, that the milk is not gennine. 

Much controversy arose out of the publication of these 
reports, the opinion most freely expressed being that the 
standard recommended in the majority report was too 
high. The diflaculty of the problem is illustrated by, for 
example, the diverse legal standards for milk that prevail 
in the United States, where the prescribed percentage of 
fat in fresh cows’ milk ranges from 2*5 in Khode Island 
to 3*5 in Georgia and Minnesota, and 3*7 (in the winter 
months) in Massachusetts, and the prescribed total solids 
range from 12 in several states (11*5 in Ohio during May 
and June) up to 13 in others. Standards are recognized 
in 21 of the states, but the remaining states have no laws 
prescribing standards for dairy products. That the public 
discussion of the reports of the committee was effective 
is shown by the following regulations which appeared in 
the London Gazette on 6th August 1901, and fixed the 
limit of fat at 3 per cent : — 

The Board of Agriculture, in exercise of the powers conferred 
on them by section 4 of the Sale of Food and Drugs Act, 1899, 
do hereby make the following regulations : — 

1. "Where a sample of milk (not being milk sold as skimmed, 
or separated, or condensed milk) contains less than 3 per cent, of 
.milk-fat, it shall he presumed for the purposes of the Sale of Food 
and Drugs Acts, 1875 to 1899, until the contrary is proved, that 
the milk is not genuine, by reason of the abstraction therefrom 
of milk-fat, or the addition thereto of water. 

2. Where a sample of milk (not being milk sold as skimmed, or 
separated, or condensed milk) contains less than 8 '5 per cent, of 
milk-solids other than milk-fat, it shall be presumed for the pur- 
poses of the Sale of Food and Drugs Acts, 1875 to 1899, until the 
contrary is proved, that the milk is not genuine, by reason of the 
abstraction therefrom of milk-solids other than milk-fat, or the 
addition thereto of water. 

3. Where a sample of skimmed or separated milk (not being 
condensed milk) contains less than 9 per cent, of milk-solids, it 
shall be presumed for the purposes of the Sale of Food and Drugs 
Acts, 1875 to 1899, until the contrary is proved, that the milk is 
not genuine, by reason of the abstraction therefrom of milk-solids 
other than milk-fat, or the addition thereto of water. 

4. These regulations shall extend to Great Britain. 

5. These regulations shall come into operation on 1st September 
1901. 

6. These regulations may be cited as the Sale of Milk Regula- 
tions, 1901. 

In July 1901 another departmental committee was 
appointed by the Board of Agricultnre to inquire and 
report as to what regulations, if any, may with advantage 
he made under section 4 of the Sale of Food and Drugs 
Act, 1899, for determining what deficiency in any of the 
normal constituents of butter, or what addition of extrane- 
ous matter, or proportion of water in any sample of butter 
shall, for the purpose of the Sale of Food and Drugs Acts, 
raise a presumption, until the contrary is proved, that 
the butter is not genuine. As’ bearing upon this point 
reference may be made to a report of the Dairy Division 
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of the United States Department of Agriculture on experi- 
mental exports of butter, in the appendix to which are 
recorded the results of the analyses of many samples of 
butter of varied origin. First, as to American butters, 
19 samples were analysed in Wisconsin, 17 in Iowa, 
5 in Minnesota, and 2 in Vermont, at the respective 
experiment stations of the states named. The amount 
of moisture throughout was low, and the quantity of fat 
correspondingly high. In no case was there more than 
15 per cent, of water, and only 4 samples contained 
more than 14 per cent. On the other hand, 11 samples 
had less than 10 per cent., the lowest being a pasteurized 
butter from Ames, Iowa, with only 6*72 per cent, of 
water. The average amount of water in the total 43 
samples was 11*24 per cent. The fat varies almost 
inversely as the water, small quantities of curd and ash 
having to be allowed for. The largest quantity of fat 
was 91*23 per cent, in the sample containing only 6*72 
per cent, of water. The lowest proportion of fat was 
80*18 per cent., whilst the average of all the samples 
shows 85*9 per cent., which is regarded as a good market 
standard. The curd varied from 0*55 to 1*7 per cent., 
with an average of 0*98. This small amount indicates 
superior keeping qualities. Theoretically there should be 
no curd present, but this degree of perfection is never 
attained in practice. It was desired to have the butter 
contain about 2^ per cent, of salt, but the quantity of 
ash in the 4‘''. samples ranged from 0*83 to 4*79 per cent., 
the average being 1*88. Analyses made at Washington 
of butters other than American showed a general average 
of 13*22 per cent, of water over 28 samples representing 
14 countries. The lowest were 10*25 per cent, in a 
Canadian butter and 10*38 in an Australian sample. 
The highest was 19*1 per cent, in an Irish butter, which also 
contained the remarkably large quantity of 8*28 per cent, 
of salt. Three samples of Danish butter contained 12*65, 
14*27, and 15*14 per cent, respectively of water. French 
and Italian unsalted butter included, the former 15*46 
and the latter 14*41 per cent, of water, and yet appeared 
to be unusually dry. In 7 samples of Irish butters the 
percentages of water ranged from 11*48 to 19*1. Of 
the 28 foreign butters 15 were found to contain preserva- 
tives. All 5 samples from Australia, the 2 from France, 
the single ones from Italy, New Zealand, Argentina, and 
England, and 4 out of the 7 from Ireland, contained boric 
acid. 

The Milk Trade. 

The term “ milk trade ” has come to signify the great 
traflfic in country milk for the supply of dwellers in urban 
districts. Prior to 1860 this traffic was comparatively 
small, or in its infancy. Thirty years earlier it could not 
have been brought into existence, for it is an outcome of 
the great network of railways which was spread over the 
face of the country in the latter half of the 1 9th century. 
It affords an instructive illustration of the process of com- 
mercial evolution which has been fostered by the vast in- 
crease of urban population within the period indicated. It 
is a tribute to the spirit of sanitary reform which — as an 
example in one special direction — has brought about tbe 
disestablishment of urban cow sheds and the consequent 
demand for milk produced in the shires. London, in fact, 
is now being regularly supplied with fresh milk from places 
anywhere within 150 miles, and the milk traffic on the 
railways, not only to London but to other great centres, 
is an important item. A factor in the development of the 
milk trade must no doubt be sought in the outbreak of 
cattle plague in 1865, for it was then that the dairymen 
of the metropolis were compelled to seek milk all over 
England, and the capillary refrigerator being invented 



the milk trade.] 

soon after, tire production of milk kas remained ever since 
in the hands of dairymen living mainly at a distance 
from the towns supplied. 

This great change in country dairying, involving the 
continuous export of enormous quantities of milk from 
the farms, has been accompanied by subsidiary changes in 
the management of dairy farms, and has necessitated the 
extensive purchase of feeding-stuffs for the production of 
milk, especially in winter time. It is probable that, in 
this way, a gradual improvement of the soil on such farms 
lias been effected, and the corn-growing soils of distant 
countries are adding to the store of fertility of soils in the 
British Isles. Country roads, exposed to the wear and 
tear of a comparatively new traffic, are lively at morn 
and eve with the rattle of vehicles conveying fresh milk 
from the farms to the railway stations. Most of these 
changes were brought about within the limits of the last 
third of the 19th century. 

In the case of London, the daily supply of a perishable 
article such as milk, which must be delivered to the con- 
sumer within a few hours of its production, to a popula- 
tion of five millions, is an undertaking of very great 
magnitude, especially when it is considered that only a 
« comparatively minute proportion of the supply is produced 
in the metropolitan area itself. To meet the demand of 
the London consumer some 5000 dairies proper exist, as 
well as a large number of businesses where milk is sold in 
conjunction with other commodities. It has been com- 
puted that some 12,000 traders are engaged in the business 
of milk-selling in the metropolis, and the number of 
persons employed in its distribution, &c., cannot be fewer 
than 25,000. The amount of capital involved is very 
great, and it may bo mentioned that the paid-up capital of 
six of the principal distributing and retail dairy comp)ames 
amounts to upwards of one million sterling. The most 
significant feature in connexion with the milk supply of 
the metropolis at the beginning of the 20th century is 
the gradual extinction of the town ^‘cowkccpcr” — the 
retailer who produces the milk lie sells. The facilities 
aff'orded by the railway com])auies, the favouraljle rates 
which have been secured for the transport of milk, and 
the more enlightened metliods of its treatment after prf)- 
duction, have made it possible for milk prodiuicd under 
more favourable conditions to bo brought from conHi<ler- 
able distances and delivored to the retailer at a price 
lower than that at which it lias been possible to produce 
it in the metropolis itself. As a result, the number of 
milk cows in the county of London diminished from 10,000 
in 1889 to 5144 in 1900, the latter, on an estimated pro- 
duction of 700 gallons per cow — tlie average production 
of stall-fed town cc)\vs — rcpr(‘.s(‘.nting a yearly milk yield 
of 3,600,000 gallons. How small a pro})ortion this is of 
the total supply will be gatlicrocl from tlie fact that the 
■annual quantity of milk delivored in Loudoti on the 
Great Western lino amounts tf) some 11,000,000 gallons, 
whilst the London and ISrorth-Westorn Hail way delivers 
‘9,000,000, and the Midland llailway at Ht Pancras 
■5,000,000, and at others of its London shitions about 

1.000. 000, making 6,000,000 in all. The London and 
South-Western llailway brings upwards of 8,000,000 
gallons to London, a quantity of 7,500,000 gallons is 
carried by the Great Northern Kail way, and the Groat 
Eastern Kailway is responsible for 7,000,000. The 
London, Brighton, and Bouth Comt Kailway delivers 

1.000. 000 gallons, and the South-Eiistern and Chatham 
and the London and Tilbury Railways carry aj^proxi- 
mately 1,000,000 gallons between tlicim A large quantity 
of milk is also carried in by local lines from farms in the 
vicinity of London and delivered at tlie local stations, and 
some is now brought by the Great Central Railway, which 
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has recently obtained an entry into London. In addition 
to this, milk is taken into London by carts from farms in 
the neighbourhood of the metropolis. A computation of 
the total milk supply of the metropolis reveals a quantity 
approximating to 60,000,000 gallons per annum, or rather 
more than a million gallons per week, which, taking 500 
gallons as the average yearly production of the cows con- 
tributing to this supply, represents the yield of at least 
120,000 cows. The growth of the supply of country milk 
to London is seen from the figures given by Mr George 
Barham, chairman of the Express Dairy Co. Limited, in an 
article on “The Milk Trade” contributed to Professor 
Sheldon’s work on The Farm and Dairy. The quantities 
carried by the respective railways in 1889 are therein 
stated in gallons as : — Great Western, 9,000,000 j London 
and North-Western, 7,000,000 ; Midland, 7,000,000 ; 
London and South-Western, 6,000,000; Great Northern, 

3.000. 000 ; Great Eastern, 3,000,000 ; the southern lines, 

2.000. 000. The increase, therefore, during the past twelve 
years on these lines amounts to no less than 13,500,000 
gallons per annum, or 36 per cent. The diminished pro- 
duction in the metropolis itself amounts approximately to 
only 3,000,000 gallons, and it follows, therefore, that the 
consumption has largely increased. 

Previous to 1864 it was only possible to bring milk into 
London from short distances, but the introduction of the 
refrigerator has enabled milk to be brought from places as 
far removed from the metropolis as North Staffordshire, 
and it has even been received from Scotland. Practically 
the whole of the milk supplied to the metroi)olia is pro- 
duced in England. Attempts have been made to introduce 
foreign milk during recent years, and in 1898 a company 
wa.s formed to promote the sale of fresh milk from Nor- 
mandy, but the enter] )rise did not succeed. The trade 
has shown signs of reviving since, owing ])vc)bal)ly to the 
increased cost of the homo ])rr)duccd article, and during 
the winter season of 1900-1901 the largest (jnautlty 
rcc.civcd into the kingdom in one \veek amounted to 10,000 
gallons. Of recent years a large demand has sjirung up 
for sterilized milk in bottU^s, a,u(l a considerable trade, is 
also done in humanized milk, ‘whicdi is a milk preparation 
approximating in its cliemitjal eompositiou to human milk. 

Estimating the average yield of milk of each country 
cow at 500 gallons per annum, and assuming an average 
of 28 cows to each farm, as many as 4300 farmers are 
engaged in supplying Lontlon with milk ; allotting Um cows 
to each milker, it needs 12 battalions of 1000 men each 
for this work alone. Home 3500 horses are rcufuin'd ti> 
convey the milk from tlm farms to the cotintry railway 
stations. The chief sources of supply are in the countiifs 
of Derby, Stafford, Leicester, Ntn-tlmnipton, Nb»tts, War- 
wick, Bucks, Oxford, Oloucest.cr, Tsa'k.s, Wills, Hants, 
Dorset, Plssex, and Cambridge. It is not entirely owing 
to the railw'ays that London’s enormous supply of milk 
has been rendered |) 0 ssible, fur the milk must still havtj 
been produced in the immediate neighbourhood of the 
mcWopolis had not the method of reducing the temporaf are 
of the product by means of the refrigerator bt'f'is dt‘visc<l. 
Tliore are probably 5700 horses engaged in the delivery 
of milk in Ixmdon, and more qieople are eniploytsl in this 
work than in milking the cows. One of the great 
dilficulticH the London dairyman has to contend with, and 
a cause of fretpient anxiedy to him, is asBociated with the 
rise and fall of the thermometer, for a nnweiiient to the 
extent of ten degrees one way or the other may diminish 
or increase the su]q>ly in an inverse ratio to the dcmaml 
Thus, at iKiriods of extreme cold, the cows shrink in their 
yield of milk, while from the same cause the Ixanloner i.s 
demanding more, in an extra cup of cotlet^, Again, at 
j:)eriuds f>f extreme heat, which has the same effect mi the 
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cow's production as extreme cold, the customer also 
demands an increased quantity of milk. Ten degrees fall 
of temperature in the summer will result in a lessened 
demand and an enlarged supply — to such an extent, in- 
deed, that a single firm has been known to have had 
returned by its carriers some 600 gallons in one day. 
In such cases the cream separator is capable of rendering 
invaluable assistance. To make cheese in London in large 
quantities and at uncertain intervals has been found to be 
impracticable, whilst to set for cream a great bulk of milk 
is almost equally so. JBut now a considerable portion of 
what would othervdse be lost is saved by passing the milk 
through separators, and churning the cream into butter. 

Previous to the enormous development of the urban 
trade in country milk, dairy farms were in the main self- 
sustaining in the matter of manures and feeding-stufis, 
and the cropping of arable land was governed by routine. 
To-day, on the contrary, many dairy farms are run at high 
pressure by the help of purchased materials, — corn, cake, 
and manure, — and the land is cropped regardless of routine 
and independent of courses. Such crops, moreover, are 
grown — white straw crops, green crops, root crops — as are 
deemed likely to be most needed at the time when they 
are ready. Green crops, — “soihng” crops, as they are 
termed in North America, — consisting largely of vetches 
or tares (held up by stalks of oat plants grown amongst 
them), cabbages, and in some districts green maize, are 
used to supplement the failing grass-lands at the fall of 
the year, and root crops, especially mangel, are advantage- 
ously grown for the same purpose. For winter feeding 
the farm is made to yield what it will in the shape of 
meadow and clover hay, and of course root crops of the 
several kinds. This provision is supplemented by the 
purchase of, for example, brewers^ grains as a bulky food, 
and of oilcake and corn of many sorts as concentrated food. 

Home Output, Imports, and Exports of Dairy 
Produce. 

Whilst the quantity of imported butter and cheese 
consumed in the United Kingdom from year to year can 
be arrived at with a tolerable degree of accuracy, it is 
more difficult to form an estimate of the amounts of these 
articles annually produced at home. Various attempts 
have, however, from time to time been made by competent 
authorities to arrive approximately at the annual output of 
milk, butter, and cheese in the United Kingdom, and the 
results have been brought down to date by Messrs W. 
Weddel & Co. in their annual Dairy Produce Review 
(1899-1900), from which Table XI. is quoted. It shows 
the estimates for each of the ten years 1890 to 1899, the 
numbers in the second column of “ cows and heifers in milk 
or in calf ” being identical with those officially recorded 
in the agricultural returns. In thus estimating the quan- 
tity of milk, butter, and cheese produced within the United 
Kingdom, the “ average milking life ” of a cow is taken to 
be four years, from which it follows that on the average 
one-fourth of the total herd has to be renewed every year 
by heifers with their first calf. This leaves 75 per cent, 
of the total herd giving milk throughout the year. Each 
cow of this 75 per cent, is estimated as yielding 49 cwt., 
or 531 gallons of milk annually. It is assumed that 15 
per cent, of the total milk yield is used for the calf, 32 per 
cent, utihzed for butter-making, 20 per cent, for cheese- 
making, and the remaining 33 per cent, consumed in the 
household as fresh milk. A ton of milk is estimated to 
produce 80 Bb of butter or 220 Bb of cheese. A gallon of 
milk weighs 10 ‘3 3 Bb (10-J- Bb). The probable effects 
of each season upon the production have been taken into 
consideration in making these estimates, and it will be 
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noticed that owing to the terrible drought of 1893 a re- ^ 
duction of 9 per cent, is made from the average. Accept- 


Table XI. Estimated Annual Erodnotion of Milk, Butter, and 
CTieese in the United Kingdom for the Ten Years ended 31si 
Decemler 1899. 


Year ended December 31. 

0 

s ® 
a 

EO 3 

S 3 

■ao 

1 
o 

3 

5 

o 

o 

o 

o 

O 

Cows nncl Ileifors giving' Milk 
aU tlie Yeai round ; say 75 
per cent of Total. 

Influence of Season. Per- 
centage abovo 01 below the 
Average of pi evious 10 Yeai s 

Estimated Total Quantity of 
Mult produced in the 52 
Weeks by 75 per cent of the 
Total Held, at 49 Cwt or 531 
Gallons pei Cow. 

Estimated Total Quantity of 
Butter produced in the 52 
Weeks, taking 32 per cent of 
the Total Milk to yield SO lb 
of Buttei per Ton of Milk 

Estimated Total Quantity of 
Cheese produced in the 52 
Weeks, taking 20 per cent, of 
the Total Milk to yield 220 lb 
of Cheese per Ton of Milk. 


No. 

No. 

No. 

Per cent. 

Tons. 

Tons 

Tons. 

1890 

3,956,220 

105 5 

2,967,165 

-^3 0 

7,487,640 

85,572 

147,078 

1891 

4,117,707 

108 9 

3,088,281 

Average. 

7,566,288 

86,472 

148,624 

1892 

4,120,451 

lOS 1 

3,090,339 

-5 6 

7,147,337 

81,684 

140,394 

1893 

4,014,055 

104 4 

3,010,542 

-9-0 

6,712,004 

76,709 

131,843 

1894 

3,925,486 

101-2 

2,944,115 

-1-6-3 

7,667,505 

87,628 

150,611 

1895 

3,937,590 

100-5 

2,953,193 

-3-5 

6,982,087 

79,652 

137,148 

1896 

3,958,762 

100 0 

2,969,387 

-4 0 

6,983,999 

79,817 

130,000 

1897 

3,984,167 

99-7 

2,988,126 

•4-3 1 

7,547,856 

86,261 

148,200 

1898 

4,035,501 

100 0 

3,025,526 

-f3-2 

7,645,105 

87,372 

150,171 

1899 

4,133,249 

101 9 

3,099,937 

-3-5 

7,329,027 

83,760 

130,020 

10 Years' 
Average 

4,018,318 

103-0 

3,013,660 

-0-7 

7,906,874 

83,992 

141,412 


ing these estimates with due reservation,^ it is seen that 
the annual production of milk varied in the decade to the 
extent of nearly a million tons, the exact difference be- 
tween the maximum of 7,667,505 tons in 1895 and the 
•miniTifmm of 6,712,004 tons in 1894 being 955,501 tons. 
The decennial averages are 7,906,874 tons of milk, 
83,992 tons of butter, and 141,412 tons of cheese. 

Table XII. furnishes an estimate of the total con- 
sumption of butter in the United Kingdom in each of the 


Table XII. Estimated Rome Broduotion and Imports of Butter 
into the United Kingdom for the Ten Years ended ZOth June 
1900. 


Year ended 

30th June. 

Home 

Production, 

estimated. 

Imported 

Colonial. 

Imported 

Foreign. 

Total. 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

10 Years' Average 

Tons. 

84,961 

86,022 

84,078 

79,196 

82,168 

83,640 

79,734 

83,039 

87,326 

83,760 

Tons. 

2,883 

6,323 

9,408 

15,550 

17,807 

12,949 

18,111 

17,732 

22,443 

37,534 

Tons. 

99,598 

101,796 

105,712 

107,534 

116,730 

133,249 

138,800 

141,426 

142,193 

133,957 

Tons. 

187,442 

194,141 

199,198 

202,280 

216,705 

229,838 

236,646 

242,197 

261,962 

255,251 

83,392 

16,074 

122,099 

221,665 


years 1891 to 1900. Whilst the estimated home produc* 
tion did not vary greatly from year to year, the imports from 
colonial and foreign sources underwent almost continuous 
increase. The ten years^ average indicates 37 '6 per cent, 
home-made, 7*3 per cent imported colonial, and 551 per 
cent, imported foreign butter. But whereas at the begin- 
ning of the decade the proportions were 45*4 per cent, 
home-made, 1'5 per cent, colonial, and 53 '2 per cent, 
foreign, at the end the percentages were 32 '8, 14*7, and 
52*5 respectively. It thus appears that whilst the United 
Kingdom was able in 1891 to furnish nearly half of its 
requirements (45*4 per cent,), by 1900 it was unable to- 
supply more than one-third (32-8 per cent,). 

The rapid headway which colonial butter is making in 

special committee appointed by the council of the Royal 
Statistical Society commenced in 1901 an inquiry into the home pro- 
duction of milk and meat in the United Kingdom. 
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British markets is shown by the fact that for the five years 
ended 30th June 1900 the import had ^own from 12,949 
tons to 37,534 tons per annum, or an increase of 24,585 
tons. It is during the mid- winter months that the colonial 
butter from Australasia arrives on the British markets, while 
that from Canada begins to arrive in J uly, and virtually 
ceases in the following January. The bulk of the Can- 
adian butter reaches British markets during August, Sep- 
tember, and October; the bulk of the Australasian in 
December, January, and February. 

It appears to be demonstrated by the experience of 
the last decade of the 19th century that the United 
Kingdom is quite unable to turn out sufficient dairy 
produce to supply its own population. In the year ended 
30th June 1891 the total import of butter was 102,500 
tons, and for the year ended 30th June 1900 it was 170,700 
tons, which shows an annual average increase in the decade 
of 6800 tons. This growth was on the whole very uni- 
form, any disturbance in its regularity being attributable 
more to the deficient seasons in the colonies and foreign 
countries than to the bountiful seasons at home. Twice 
in the decade the import of butter from colonial sources 
fell off slightly from the previous year, namely, in 1896 and 
1898, while only once was there any decrease in the 
foreign supply, and this occurred in 1900. In 1896 the 
colonial supply fell off by 5000 tons, principally owing 
to drought in Australia, but from foreign countries this 
deficiency was more than made good, as the increased 
import from these sources exceeded 16,500 tons. In 
1900 the position was reversed, for while the foreign 
import fell away to the extent of over 8000 tons, the 
supply from the colonies exceeded that of 1899 by 1^000 
tons, thus leaving a gain in the quantity of imported 
butter of nearly 7000 tons on the year. Table XII. shows 
that over the ten years 1891 to 1900 the import of 
colonial butter was augmented by 34,600 tons, and that 
of foreign by 33,600 tons, so that the increased import 
is fairly divided between colonial and foreign sources. If, 
however, the last five years of the period be taken, it will 
be seen that the increases in the arrivals of colonial butter 
have far exceeded those from foreign countries. Between 
1891 and 1900 the Australasian colonies increased their 
quota by 13,400 tons, and Canada by 11,100 tons. Of 
foreign countries, Denmark showed the greatest develop- 
ment in the supply of imported butter, which increased in 
the ten years by 28,678 tons. Next came Russia and 
Holland, with increases respectively of 7207 tons and 6589 
tons. Sweden, which made steady progress from 1891 to 
1896, subsequently declined, and in 1900 sent 1400 tons 
less than in 1891. France and Germany are rapidly fall- 
ing away, and the latter country will soon cease its supply 
altogether. Up to 1896 it was 6000 tons annually; by 
1900 it had fallen to 1850 tons. France, which in 1892 
sent to the United Kingdom 29,000 tons, regularly de- 
clined, and in 1900 sent only 16,800. Among the coun- 
tries sending the smaller quantities, Argentina, Belgium, 
and Norway are all gradually increasing their supplies ; but 
their totals are comparatively insignificant, as they together 
contributed in 1900 only 6400 tons out of a total foreign 
supply of 134,000 tons. The United States was erratic 
in its supplies during the decade, and up to 1900 had 
not made butter specially for export to the United King- 
dom, as all the other foreign countries had done. Conse- 
quently it is only when supplies from elsewhere fail that 
American butter is sought for by British buyers. The 
large amount of salt in this butter, although suitable for 
the American palate, prevents its becoming popular in the 
United Kingdom. 

The sources whence the United Kingdom receives butter 
from abroad are sufficiently indicated in Table XIIL, 
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which shows the absolute quantities and the relative 
proportions sent by the chief contributory countries in 
each of the four years 1897 to 1900, the order of pre- 
cedence of the several countries being in accord with 
the figures for 1900. Denmark, as a result of the efforts 
made by that little kingdom to supply a sound product 
of uniform quality, possesses over 40 per cent, of the 
trade, and in the year 1900 received from the United 
Kingdom upwards of eight million pounds sterling for 
butter and over three million pounds sterling for bacon, 
the raising of pigs for the consumption of separated milk 
being an important adjunct of the dairying industry in 
Denmark, where butter factories are extensively main- 
tained on the co-operative principle. It is worthy of 
note that some at least of the butter received in the 
United Kingdom from Russia is made in Siberia, whence 
it is sent at the outset on a long land journey in refriger- 
ated railway cars for shipment at a Baltic port, usually 
Riga, The countries not specifically enumerated in Table 
XIII. from which butter is sent to the United Kingdom 


Table XIII. Annual I'miports of Butter into the United Kingdom, 
1897 to 1900. 


From 

1897. 

1898. 

1899. 

1900. 

Denmark 

Cvvt. 

1,334,726 

Cwt. 

1,465,030 

Cwt. 

1,430,052 

Cwt. 

1,486,342 

Australasia . 

269,432 

228,563 

366,944 

509,910 

France . 

448,128 

278,631 

416,821 

353,942 

322,048 

Holland 

269,324 

284,810 

282; 805 

Eiissia ^ 

... 

209,738 

Sweden 

299,214 

294,962 

245,599 

196,041 

Canada 

109,402 

156,865 

250,083 

138,313 

United States 

154,196 

51,761 

66,712 

159,137 

66,046 

Germany 

41,231 

36,953 

36,042 

Other countries . 

272,312 

269,645 

262,331 

141,231 

Total 

3,217,802 

3,209,153 

3,389,851 

3,378,516 

Denmark 

Per cent. 
41-5 

Per cent. 
45-6 

Per cent. 
42 '2 

Per cent. 
44*0 

Australasia . 

8*4 

7*1 

10-8 

15*1 

France . 

13*9 

13*0 

10-5 

9*5 

Holland 

8*7 

8*4 

8*4 

8*4 

Russia ^ 




6*2 

Sweden 

9'’3 

9'2 

7*2 

6*8 

Canada 

3 ’4 

4-9 

7*4 

4*1 

United States 

4*8 

2T 

47 

1*6 

Germany 

1-6 

1*3 

ri 

1*1 

Other countries . 

8*4 

8*4 

77 

4*2 

Total 

ICO'O 

100*0 

100*0 

100*0 


1 Not shown separately in the Trade and Navigation Eeturns prior to 1900. 


are Argentina, Belgium, Norway, and Spain — these are 
included in “ other countries.’’ 

In Table XIV., relating to the estimated home produc- 
tion of cheese and the imports of that article, the ten 
years’ average indicates a home-made supply of 55 ’3 per 
cent., imports of colonial cheese 24 '2 per cent., and im- 
ports of foreign cheese 20 ’5 per cent. Comparing, how- 
ever, the first with the last year of the period 1891 to 
1900, it appears that in 1891 the proportions were 58*6 
per cent, home-made, 17*2 per cent, colonial, and 24*2 per 
cent, foreign, whereas in 1900 the percentages were 50*3, 
28*9, and 20*8 respectively. Hence the colonial contribu- 
tion (chiefly Canadian) has gained ground at the expense 
both of the home-made and of the foreign. Again, com- 
paring 1891 with 1900, the import of cheese into the 
United Kingdom increased to the extent of only 24,500 
tons, so that it shows no expansion comparable with that 
of butter, which increased by about 70,000 tons. Simul- 
taneously the estimated home production diminished by 
17,000 tons. 
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In imported colonial ckeese Canada virtually has the 
field to itself, for the only other colonial cheese which 


Table XIV. Estimated Home I^roductim and Imports of Cheese 
into the United Kingdom for the Ten Years ended ZQth June 
1900. 


Year ended 

30th June. 

Home Pro- . 
duction, ! 

estimated, j Ololomal. 

Imported 

Foreign. 

Total. 

1891 . 

1892 . 

1893 . 

1894 . 

1895 . 

1896 . 

1897 . 

1898 . 

1899 . 

1900 . 

10 Years’ Average' 

Tons. 

147,078 

148,624 

140,394 

131,843 

150,611 

137,148 

130.000 
148,260 

150.000 

130.000 

Tons. 

43,228 

45,781 

55,549 

57,322 

61,622 

62,478 

67,028 

77,620 

1 73,752 
74,702 

Tons. 

60,816 

59,452 

56,767 

52,498 

1 52,570 
44,569 
46,317 
49,114 
46,985 
53,903 

Tons. 
251,122 
253,857 
252,710 
241,663 
264,803 
244,195 
243,345 
274,994 
270,737 
i 258,605 

141,396 

61,908 

52,299 

255,603 


finds its way into the United Kingdom is from Hew 
Zealand, hut the amount of this kind is comparatively 
insignificant, having been in 1900 only 4000 tons out of 
a total import of 128,600 tons. Australia, in several 
seasons since 1891, sent small quantities, but they are 
not worth quoting. 

From foreign countries the decline in the export of 
cheese is mainly in the case of the United States, which 
shipped to British ports 10,000 tons less in 1900 than in 
1891. France also is losing its cheese trade in British 
markets, and is being supplanted by Belgium. In 1891 
France supplied over 3000 tons, in 1900 the import was 
below 2000 tons. Belgium in 1891 supplied less than 
1000 tons, but in 1900 contributed 2600 tons. The 
import trade in Dutch cheese remains almost stationary. 
In 1891 it amounted to 15,300 tons, in 1899 it was 
15,600 tons, whilst in 1900, owing to exceptionally high 
prices, which stimulated the manufacture, it reached 
17,000 tons. 

Over 80 per cent, of the cheese imported into the 
United Kingdom is derived from Horth America, but 
the bulk of the trade belongs to Canada, which supplies 
nearly 60 per cent, of the entire import. The value of the 


Table XV . Annual Imports of Cheese into the United Kingdom, 
1897 to 1900. 


From 

1897. 

1898. 

1899. 

1900. 

Canada 

United States 
Holland 

Australasia . 
France . 

Other countries . 

Cwt. 

1,526,664 

631,616 

297,604 

68,615 

36,358 

42,321 

Cwt. 

1,432,181 

485,995 

292,925 

44,608 

33,086 

50,657 

Cwt. 

1,337,198 

590,737 

328,541 

32,294 

34,307 

60,992 

Cwt. 

1,511,872 

680,583 

327,817 

86,513 

35,110 

69,910 

Total 

2,603,178 

2,339,452 

2,384,069 

2,711,805 

Canada 

United States 
Holland 

Australasia . 
France . 

Other countries . 

Per cent 
58-6 
24-3 
11*4 

2-7 

1-4 

1-6 

Per cent. 
61-2 

20 8 I 

12-5 

1-9 

1- 4 

2- 2 

Per cent. 
56-1 
24-8 
13-8 

1-3 

1- 4 

2- 6 

Per cent. 

55 '8 

25-1 

12-0 

3-2 

1- 3 

2- 6 

Total 

100-0 

100-0 j 

100-0 

100-0 


cheese exported from Canada to the United Kingdom in 
tie calendar year 1900 was close upon £3,800,000. As is 
shown in Table XV. above, HoUand, Australasia, and France 
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participate in this trade, whilst amongst the “ other coun- 
tries” are Germany, Italy, and Kussia. The cheese sent 
from North America and Australasia is mostly of the sub- 
stantial Cheddar type, whereas soft or ‘‘fancy” cheese is 
the dominant feature of the French shipments. Thus, in 
the calendar year 1900 the average price of the cheese 
imported into the United Kingdom from France was 61s. 
per cwt., whilst the average value of the cheese from all 
other sources was 50s. per cwt., there being a difference 
of 11s. in favour of the “soft” cheese of France. 

The imports of butter and margarine into the United 
Kingdom were not separately distinguished before the year 
1886, Previous to that date they amounted, at five year 
intervals, to the following aggregate quantities : — 

1870. 1875. 1880. 1SS5. 

Cwt. . . 1,159,210 1,467,870 2,326,305 2,401,373 

For the same years the imports of cheese registered the 
subjoined totals : — 

1870. 1875. 1880. 1885. 

Cwt. . . 1,041,281 1,627,748 1,775,997 1,833,832 

The imports of butter and margarine, both separately 
and together, and also the imports of cheese in each year 
from 1886 to 1900 inclusive, are set out in Table XVI., 
the most significant feature of which is the rapid expansion 
it shows in the imports of butter. In the space of nine 


Table XTI. Imports of Butter, Margarine, and Cheese into the 
United Kingdom, 1886->1900. 


Tear. 

Butter. 

Margarine. 

Total Butter 
and Margarine. 

Cheese. 

1886 . 

Cwt. 

1,543,566 

Cwt 

887,974 

Cwt. 

2,431,540 

Cwt. 

1,734,890 

1887 . 

1,513,134 

1,671,433 

1,276,140 

2,789,274 

1,836,789 

1888 . 

1,139,743 

2,811,176 

1,917,616 

1889 . 

1,927,842 

1,241,690 

3,169,532 

1,907,999 

1890 . 

2,027,717 

1,079,856 

3,107,573 

2,144,074 

1891 . 

2,135,607 

1,235,430 

3,371,037 

2,041,325 

1892 . 

2,183,009 

1,305,350 

3,488,359 

2,232,817 

1893 . 

2,327,474 

1,299,970 

3,627,444 

2,077,462 

1894 . 

2,674,835 

1,109,325 

3,684,160 

2,266,145 

1895 . 

2,825,662 

3,037,718 

940,168 

3,765,830 

2,133,819 

1896 . 

925,934 

3,963,652 

2,244,525 

1897 . 

3,217,802 

936,543 

4,154,345 

2,603,178 

1898 . 

3,209,163 

3,389,851 

900,615 

4,109,768 

2,339,452 

1899 . 

953,175 

4,343,026 

2,384,069 

1900 . 

3,378,516 

920,416 

4,298,932 

2,711,805 


years, between 1887 and 1896, the quantity was doubled. 
On the other hand, the general tendency of the imports of 
margarine, which have been much more uniform than 
those of butter, has been in the direction of decline since 
1892. It is necessary, however, to point out that there 
has been an increase in the number of margarine factories 
in the United Kingdom, and in the quantity of margarine 
manufactured in them, during the last few years. Taking 
the imports of butter and margarine together, the aggregate 
in 1899 and also in 1900 was practically three times as 
large as a quarter of a century earlier, in 1875. The im- 
ports of cheese have increased at a less rapid rate than 
those of butter, and the quantity imported in 1900, which 
was a maximum, fell considerably short of twice the quan- 
tity in 1875. In 1886, 1887, 1888, 1890, and 1892 the 
imports of cheese exceeded those of butter, but since the 
last-named year those of butter have always been the 
larger, and in 1899 were fully a million cwt. more than 
the cheese imports. The cheapness of imported fresh 
meat has probably had the effect of checking the growth 
of the demand for cheese amongst the industrial classes. 

The imports of condensed mUk into the United Kingdom 
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were not separately distinguislied before 1888. In that 
year they amounted to 352,332 cwt. The quantities im- 
ported in subsequent years were the following : — 


Year. 

Cwli. 

Year. 

Cwt. 

Year. 

Cwt. 

1889 . 

1890 . 

1891 . 

1892 . 

339,892 

407,426 

444,666 

481,374 

1893 . . 

1894 . . 

1895 . . 

1896 . . 

501,005 

529,465 

545,394 

611,335 

1897 . . 

1898 . . 

1899 , . 

1900 . . 

756,243 

817,274 

824,599 

986,741 


The quantity thus increased continuously in each year 
after 1889, with the result that in 1900 the imports had 
grown to nearly three times the amount of those in 1889. 
Simultaneously, over the period 1889-1900 the annual 
value of the imports steadily advanced from £704,849 to 
£1,405,033. Thus, while the imports of condensed milk 
trebled in quantity, they doubled in value. A fair pro- 
portion is, however, exported, as is shown in the following 
statement of exports of imported condensed milk for the 
four years 1897 to 1900 : — 

1897. 1898. 1899. 1900. 

Quantity, . cwt. 143,932 133,596 118,394 164,602 

Value . . £274,578 £256,525 £228,446 £309,460 

There is also an export trade in condensed milk made 

in the United Kingdom. Thus, in 1892 the exports of 

home-made condensed milk amounted to 61,442 cwt., 
valued ^t £133,556. By 1896 the quantity had almost 
doubled, and reached 111,959 cwt., of the value of 
£224,831. In subsequent years the exports were : — 

1897. 1898. 1899. 1900. 

Quantity, . cwt. 154,901 178,055 185,749 209,447 

Value . . £302,748 £343,070 £353,819 £390,559 

Milk and cream (fresh or preserved other than con- 
densed) received no separate classification in the imports 
until 1894, in which year the quantity imported was 
161,633 gallons, followed by 126,995 gallons in 1895, 
and 22,776 gallons in 1896. The quantities have since 
been returned by weight — 10,006 cwt. in 1897, 10,691 
cwt. in 1898, 7859 cwt. in 1899, and 15,638 cwt. in 
1900. The values of these imports in the successive years 
1894 to 1900 were £21,371, £19,991, £5489, £9848, 
£11,293, £16,068, and £26,837. 

The total values of the imports of dairy produce of all 
kinds — ^butter, margarine, cheese, &c. — into the United 
Kingdom were, at five-year intervals between 1875 and 
1890, the following ; — 

1875. 1880. 1886. 1890. 

Value . £13,211,592 £17,232,548 £15,632,852 £19,505,798 

The values in each year of the closing decade of 
the 19th century are set forth in Table XVII., where 


Table XVII. Values of Dairy Products imported into the 
United Kingdom from 1891 to 1900, in Thousands of Pounds 
Sterling. 


Year. 

Butter. 

Margarine. 

Cheese. 

Condensed 

Milk. 

Total 


^1000. 

£1000. 

£1000. 

£1000. 

£1000. 

1891 . 

11,591 

3568 

4813 

900 

20,863 

1892 . 

11,965 

3713 

5417 

930 

22,025 

1893 . 

12,754 

3655 

5161 

1010 

22,580 

1894 . 

18,457 

3045 

6475 

1079 

28,077 

1895 . 

14,245 

2557 

4676 

1084 

22,581 

1896 . 

15,344 

2498 

4900 

1170 

23,920 

1897 . 

15,917 

2486 

6886 

1398 

25,716 

1898 . 

15,962 

2384 

4970 

1436 

24,779 

1899 . 

17,214 

2549 

6503 

1455 

26,747 

1900 . 

17,450 

2466 

6838 

1743 

28,544 
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the totals in the last column include small sums, for 
margarine-cheese and, since 1893, for fresh Tnilk and 
cream. The aggregate valne more than doubled during 
the last quarter of the century. The earliest year for 
which the value of imported hutter is separately available 
is 1886, when it amounted to £8,141,438. Thirteen years 
later this sum had more than doubled, and it is an im- 
pressive fact that in the closing year of the century the 
United Kingdom should have expended on imported butter 
alone a sum closely approximating to 17| million pounds 
sterling, equivalent to about three-fonrths of the total 
amount disbursed on imported wheat grain. ^ 

The imports of margarine — that is, of margarine 
specifically declared to be such — into the United King- 
dom are derived almost entirely from Holland. Out of a 
total of 920,416 cwt. imported in 1900 Holland supplied 
862,154 cwt, and out of £2,464,839 expended on im- 
ported margarine in the same year Holland received 
£2,295,174. To the imports in the year named Holland 
contributed 93 ‘7 per cent; Trance, 2*9; Norway, 0*9; 
all other countries, 2-5 ; so that Holland possesses almost 
a monopoly of this trade. The quantities of imported 
butter, margarine, and cheese that are again exported from 
the United Kingdom are trivial when compared with the 
imports, as will he seen from the following quantities and 
values in the three years 1898 to 1900 : — 



1898. 

1899. 

1900. 

1898. 

1899. 

1900. 

Butter . 
Margarine 
Cheese . 

Cwt. 

63,491 

10,023 

56,694 

Cwt. 

50,453 

13,139 

56,390 

Cwt. 

51,583 

11,326 

55,982 

£ 

319,806 

24,721 

159,210 

£ 

257,999 

33,319 

163,991 

£ 

258,931 

27,882 

168,369 


There is also a very small export trade in butter and 
cheese made in the United Kingdom, but its insignificant 
character is evident from the subjoined details as to quan- 
tities and values for tlie years named : — 



1898. 

1899. 

1900. 

1898. 

1899. 

1900. 

Butter . 

Cheese . 

Cwt. 

11,359 

10,126 

Cwt. 

9936 

9758 

Cwt. 

10,127 

9,356 

£ 

59,731 

36,803 

£ 

53,195 

35,890 

£ 

53,701 

36,691 


American Dairying. 

The development of the dairying industry in the vast 
region of the United States of America has been described 
in the official Year-Book by Major Henry E. Alvord, chief 
of the dairy division of the Bureau of Animal Industry 
in the Department of Agriculture at Washington. The 
beginning of the 20th century found the industry upon 
an altogether higher level than seemed possible a few 
decades earlier. The milch cow herself, upon which the 
whole business rests, has become almost as much a machine 
as a natural product, and a very different creature from 
the average animal of bygone days. The few homely and 
inconvenient implements for use in the laborious duties of 
the dairy have been replaced by perfected appliances, skil- 
fully devised to accomplished their object and to lighten 
labour. Long rows of shining metal pans no longer 
adorn rural dooryards. The factory system of co-operative 
or concentrated manufacture has so far taken the place 
of home dairying that in entire states the cheese vat or 
press is as rare as the handloom, and in many counties it 


^ In 1901 the United Kingdom imported 3,702,810 cwt. of butter, 
valued at £19,297,005, both totals being the largest on record. 
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is as difficult to find a farm churn as a spinning-wheel 
An illustration of the nature of the changes is afforded in 
the butter-making district of Xorthern Yermont, at St 
Albans, the business centre of Franklin county. In 1880 
the first creamery was built in this county ; ten years later 
there were 15. Now a creamery company at St Albans 
has upwards of 50 skimming or separating stations dis- 
tributed through Franklin and adjoining counties. To 
these is carried the milk from more than 30,000 cows. 
Farmers who possess separators at home may deliver cream 
which, after being inspected and tested, is accepted and 
credited at its actual butter value, just as other raw 
material is sold to mills and factories. The separated 
cream is conveyed by rail and waggon to the central 
factory, where in one room from 10 to 12 tons of butter 
are made every working day — a single churning place 
for a whole county [ The butter is all of standard 
quality, “extra creamery,” and is sold on its reputa- 
tion upon orders received in advance of its manufac- 
ture. The price is relatively higher than the average for 
the product of the same farms fifty years earher. This 
is mainly due to better average quality and greater 
uniformity — two important advantages of the creamery 
system. 

In one important detail dairy labour is the same as a 
century ago. Cows stiU have to be milked by hand. 
Although many attempts have been made, and patent after 
patent has been issued, no mechanical contrivance has yet 
proved a practical success as a substitute for the human 
hand in milking. Consequently, twice (or thrice) daily 
every day in the year, the dairy cows must be milked 
by manual labour. This is one of the main items of 
labour in dairying, and is a delicate and important 
duty. Assuming 10 cows per hour to a milker, which 
implies quick work, it requires the continuous service 
of an army of 300,000 men, working 10 or 12 hours a 
day throughout the year, to milk the cows kept in the 
United States. 

The business of producing milk for urban consumption, with the 
accompanying agencies for transportation and distribution, has 
^own to immense proportions. In many places the milk trade 
is regulated and supervised by excellent municipal ordinances, 
which have done much to prevent adulteration and to improve the 
average quality of the supply. Quite as much is, however, being 
done by private enterprise through large milk companies, weU 
organized and equipped, and establishments which make a 
speciality of serving milk and cream of fixed quality and excep- 
tional purity. Such efforts to furnish certified*' and ^‘guaran- 
teed” milk, together with general competition for the best class of 
trade, are doing more to raise the standard of quality and improve 
the service than all the legal measures. The buildings and equip- 
ment of some of these modern dairies are beyond precedent. This 
branch of dairmg is advancing fast, upon the safe basis of care, 
cleanliness, and better sanitary conditions. 

Oheese-making has been transferred bodily from the domain of 
domestic arts to that of manufactures. In the middle of the 19th 
centuy about 100,000,000 Ib of cheese was made yearly in the 
^ dairies. At the beginning of 
tUe mh century the annual production is about 300,000,000 Ib, 
and 96 or 97 per ^nt. of this is made in factories. Of these there 
are nearly 3000, but they vary greatly in capacity, and some are 
very small. New York and Wisconsin possess a thousand each, 
but the former state makes nearly twice as much cheese as the 
latter, wMst the two together produce three-fourths of the entire 
output of the country. A change is taking place in the direction 
01 bnn^g a ^number of factories previously independent into a 
^ combination or under the same management. This tends to 
improve the quality and secure greater uniformity in the product- 
^TT reduces cost of manufacture. More than niue-tenths of 
all the cheese made is of the familiar standard type, copied after 
the English Cheddar, but new kinds and imitations of foreign 
yariekes are increasing. The annual export of cheese from the 
United States ranges^ between 30,000,000 and 50,000,000 lb. The 
consumption capita does not exceed 3^ Ib per annum, which is 
much less than in most European countries. 

Butter differs from oBeese in that it is still made mii n l i more 
largely on farms in the United States than in creameries. 


Creamery butter controls all the large markets, but this represents 
little more than one-third of the entire business. Estimating 
the annual butter product of the entire country at 1,400,000,000 lb, 
not much over 500,000,000 Sb of this is made at the 7500 
or 8000 creameries in operation. Iowa is the greatest butter- 
producing state, and the one in which the greater proportion is 
made on the factory plan. The total output of butter in this state 
is one-tenth of all made in the Union. The average quality of 
butter has materially improved since the introduction of the 
creamery system and the use of modem appliances. Nevertheless, 
a vast quantity of poor butter is made — enough to afford a large 
and profitable business in collecting it at country stores at grease 
prices or a little more, and then rendering or renovating it by 
patent processes. This renovated butter has been fraudulently 
sold to a considerable extent as the true creamery article, of which 
it is a fair imitation while fresh, and several states have made laws 
for the identification of the product and to prevent buyers from 
being imposed upon. No butter is imported, and the quantity 
exported is insignificant, although there is beginning to be a 
foreign demand for American butter. The home consumption is 
estimated at the yearly rate of 20 lb per person, which, if correct, 
would indicate Americans to be the greatest butter-eating people in 
the world. The people of the United States also consume millions 
of pounds every year of butter substitutes and imitations, such as 
oleomargarine and butterine. Most of this is believed to be butter 
by those who use it, and the State Dairy Commissioners are busily 
employed in carrying out the laws intended to protect purchasers 
from these butter frauds. 

The by-products of dairying have, within recent years, been put 
to economical uses, in an increasing degree. For every pound of 
butter made there are 15 to 20 lb of skim-milk and about 3 lb of 
butter-milk, and for every pound of cheese nearly 9 lb of whey. 
Up to 1889 or 1890 enormous quantities of skim-milk and butter- 
milk from the creameries and of whey from the cheese factories 
were entirely wasted. At farm dairies these by-products are 
generally used to advantage in feeding animals, but at the factories 
—especially at the seasons of greatest mUk supply— this most 
desirable method of utilization is to a great extent impracticable. 
In many places new branches have been instituted for the making 
of sugar-of-milk and other commercial products from wffiey, and for 
the utilization of skim-milk in various ways. The albumin of the 
latter is extracted for use with food products and in the arts. The 
casein is desiccated and prepared as a substitute for eggs in baking, as 
the basis of an enamel paint, and as a substitute for glue iu paper- 
sizing. It has also been proposed to solidify it to make buttons, 
combs, brush-backs, electrical insulators, and similar articles. 

No census of cows iu the United States was taken until the year 
1840, but they have been enumerated in each subsequent decennial 
census. From 23 to 27 cows to every 100 of the population were 
required to keep the country supplied with milk, hutter, and 
cheese, and provide for the export of dairy products. The export 
trade, though it has fluctuated consideraoly, has never exceeded 
the produce of 500,000 cows. At the close of the 19th century 
it was estimated that there was one milch cow in the United 
States for every four persons, making the number of cows 
about 17,500,000. They are, however, very unevenly distri- 
buted, being largely concentrated in the great dairy states, 
Iowa leading with 1,500,000 cows, and being followed closely 
by New York. In the middle and eastern states the milk pro- 
duct goes very largely to the supply of the numerous large towns 
and cities. In the central, west, and north-west butter is the 
leading dairy product 

Table XYIII. shows approximately the quantity and value of the 
dairy products of the United States in 1899, the grand total repre- 

Table XYIII, Estimated NPiirribeT of Cows and Quantity and 
Value of Dairy Products in the United States in 1899. 


Cows. 

Product. 

Rate of 
Product 
per Cow. 

Total Product. 

Rate of 
Value. 

Total Value. 

11,000,000 

1,000,000 

6,600,000 

Butter 

Cheese 

Milk 

1301b 

300 Tb 

380 gals. 

1.430.000. 000 Tb 
300,000,000 lb 

2.090.000. 000 gals. 

Gents. 

18 

9 

8 

Dollars. 

257.400.000 
27,000,000 

167.200.000 


senting a value of $451,600,000. Adding to this the skim-milk, 
butter-milk, and whey, at their proper feeding value, and the 
calves dropped yearly, the annual aggregate value of the produce 
of the dairy cows exceeds $500,000,000, or is more than one 
hundred million pounds sterling. Accepting these estimates as 
conservative, they show that the commercial importance of the 
dairy industry of the United States is such as to justify all reason- 
able provisions for guarding its interests. 

(w. Fr) 
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Dala.g'U^'t©? a. town on the east coast of the island 
of Cebu, Philippine Islands, in 9° 52' K It has a hot 
but healthful climate. The growing of Indian corn, 
sibucao, cacao, copra, and sugar, and the weaving of rough 
fabrics, are the sole occupations of its inhabitants. The 
language is Cebu-Yisayan. Population, 21,000. 

Dalb©3.ttiep a police burgh of south-east Kirkcud- 
brightshire, Scotland, 11^ miles south-west of Dumfries by 
rail. There are important quarries in the neighbourhood, 
and steam granite-polishing works in the town. There is a 
prospect of ironstone being worked. There is a town-hall, 
a mechanics' institute, and a church hall. Population 
(1891), 3149 i (1901), 3462. 

Dalep Robert William (1829-1895), Congrega- 
tionalist divine, was born in London, 1st December 1829, 
and was educated for the Congregational ministry. In 
1853 he became co-pastor of Carr’s Lane Chapel, Birming- 
ham, with the veteran John Angell James. At first the 
liberality of his theology occasioned much suspicion and 
offence, over which, partly owing to the support of the 
senior minister, he so conqrietely triumphed as to become 
sole pastor on the latter’s death in 1859. He was for 
many years one of the most influential personalities in 
Birmingham, and took the most active part in the remark- 
able municipal development of that city. He was especi- 
ally conspicuous in the controversies arising out of the 
Education Act of 1870, which, so far as Birmingham was 
concerned, were terminated in 1879 by a compromise, of 
which Dale disapproved. His adherence to Mr Chamber- 
lain on the Irish Home Eule question did not diminish his 
influence. His sympathies were broad, and he had many 
warm friends in the Church of England. He died on 13th 
March 1895. 

Da.lecairiiSlp iu Swedish Dalarne (^Hhe Dales”), in 
popular usage the name of a very characteristic region 
in the middle of Sweden, characteristic in respect of 
its productions, but even more so in respect of its 
people. It is virtually the same as the county of 
Kopparberg, of which Falun is the chief town. The 
Dalecarlians or Dalesmen speak their own peculiar 
dialect (see a paper by A. hToreen in De SvensJea Lands' 
malen, vol. iv., 1881), wear their own peculiar costumes, 
and are famed for their brave spirit and sturdy love of 
independence. More than once they have played a 
decisive rOU in the history of Sweden. In 1434, led by 
Engelbrecht, the miner, they rose against the oppressive 
tyranny of the officers of Erik XIV. of Denmark, and in 
1519-23 it was amongst them that Gustavus Vasa found 
his staunchest supporters in his patriotic task of freeing 
Sweden from the yoke of the Danes. The districts 
around Lakes Eunn and Siljan (“the Eye of the Dales”), 
the principal sheets of water in the valleys of the Dal 
rivers, are consequently classic ground. The people are 
for the most part small peasant proprietors. In 1894, 
out of 27,848 estates, no less than 27,287 were under 
50 acres in extent. They eke out their scanty returns 
from tilling the soil by a variety of home industries, such 
as making scythes, saws, bells, wooden wares, hair goods, 
and so forth. The larger portion of the area is, however, 
covered with forest (75 ‘4 per cent, in 1897), only 7*1 per 
cent, being under cultivation. Besides the wealth of the 
* forests, the Dales contain some of the largest and most 
prolific iron mines in Sweden, especially Grangesberg. In 
1898 the iron mines of Dalecarlia yielded 751,038 tons 
of iron ore, or 32*6 per cent, of the entire output of the 
kingdom. Nor is iron the only mineral. In Dalecarlia, 
too, are the far-famed copper mines of Falun, as well as 
mines of silver and lead, zinc and sulphur. In consequence 


369 

of this the district has numerous smelting furnaces, blasting 
and rolling mills, iron and metallurgical works, as well as 
saw^mills, wood-pulp factories, chemical works, and so forth. 

See^ G. H. Mellin, Skildringar af den SJcandinavisJcd Kordens 
Folklif og Natior, vol. iii. (1865), and Fredeeika Bremer, I 
Dalarne (1845), of which there is an English translation by Wm. 
and Mary Howitt (1852). 

Dil.li3.S| a town of Spain in the province of Almeria, 

8 miles from the Mediterranean. Population in 1897, 6341. 

In its neighbourhood are the ruins of an older town, walls, 
tombs, aqueducts. Between Dallas and the sea are small 
lagoons and an old castle turned into a guardhouse for the 
carabiniers. The streets are narrow and irregular, and there 
is no public building worth mentioning, except a parish 
church and the town-hall, both comparatively modern. An 
earthquake on 25th August 1804 destroyed most of the 
houses and churches, and 162 inhabitants were killed. 
The trade of Dallas consists of wffieat, wine, oil, oranges, 
esparto-grass, and fruit, 

Dalk©ith, a police burgh and market-town in the 
county of Edinburgh, situated between the North and South 
Esk, 6| miles south-east from Edinburgh P.O. and about 5 
miles from the city boundary. In 1899 the parish con- 
tained 7704 inhabitants (W. parish, 4323 ; E. parish, 
3381), and in 1901 the police burgh had 6753. The rental 
of lands in the parish for 1899-1900 amounted to .£40,156. 
In recent years Eskbank (within the parish and burgh) 
has been made a handsome residential quarter. The only 
changes of note in the industries of the town arc the 
closing of the iron-foundry and the opening of a colliery 
near Eskbank. A pipe supply of water has been intro- 
duced from the Edinburgh district works, and has been 
supplemented by a local water scheme. 

Da.ll^Sy capital of Dallas comity, Texas, U.S.A., in 
32*" 45' N. lat. and 96® 46' W. long., on the eastern bank 
of Trinity river, which here is not navigable. It is at an 
altitude of 422 feet. It has a level site, a fairly regular 
plan, is sewered, and has a good water supply. It is the 
third city in population and the most important railway 
centre in Texas, being entered by five railways, four of 
which are trunk lines. It is in a rich agricultural region, 
which produces cotton, wheat, and Indian corn, and it has 
large trade and extensive manufactures. In 1890 its manu- 
facturing capital was $5,250,000, enijiloying 4082 hands, 
and the products were worth over ?9,000,000. Prominent 
among these were flour and leather goods. In 1900 the 
assessed valuation of real and personal property, on a basis 
of about one-half of the full value, was $23,016,600, the 
net debt $1,759,458, and the tax rate from $24.02 to 
$24.50 per $1000. Dallas was founded in 1841, but most 
of its growth has come in recent years. Population (1880), 
10,358; (1890), 38,067; (1900), 42,638, of whom 9035 
were negroes. 

Dsilmsttia. (German, Dalnatim; Serbo-Croatian, 
Dalrmcija), a crownland and kingdom of the Cisleithan 
part of the Austro-Hungarian monarchy. It is separated 
from the rest of Austria by Croatia, which belongs to the 
Hungarian half of the monarchy. Ethnographically and 
geographically it is part of the lands of the Hungarian 
crown, and is still included in the official title of the King- 
dom of Croatia. Its reincorporation is one of the objects 
aimed at by a considerable section of the Croatian people. 
Population in 1869, 456,961 ; in 1880, 476,101 ; in 1890, 
including garrison of 5400 men, 627,426, the equivalent 
of 106*83 inhabitants per square mile; in 1900, 691,697. 
Proportion of females to males (1890), 993 to 1000. 
The Serbo-Croatians constitute 96*2 per cent, and the 
Italians 3 per cent, of the population, the former increas- 
ing, the latter declining. The remainder is made up of 

S. III. — 47 
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Germans, Czechs, Slovenes, (he. 83*3 per cent, are of the 
Eonian Catholic and 16 '5 per cent, of the Greek Orthodox 
faith. There are 329 Jews. In 1896 the marriage- 
rate was 7-31, the birth-rate 40*01, or excluding still- 
births, 39*65, and the death-rate 29 per thousand. Of 
the births, 3*84 per cent, were illegitimate, with the ex- 
ception of Gdrz and Gradisca the lowest proportion in 
Austria. Dalmatia sends 11 members to the Reichsrath. 
In the provincial Diet there are 28 Croatians, 9 Servians, 
and 6 Italians. The distinction drawn between Croatians 
and Servians in Dalmatia, as also in Croatia and Slavonia, 
is political and religious, and not one of race. The 
Croatians and Servians of those parts speak the same 
language, but the former are Roman CathoUc and use the 
Latin characters in writing, and the latter are Orthodox 
and employ the Cyrillic characters. Notwithstanding the 
progress during the period 1860—1900, Dalmatia remained 
the most backward of the Austrian cromdands in the matter 
of education. In 1890, 82*8 per cent, of the population 
were returned as illiterate, that proportion being an im- 
provement of 4 per cent, on the census of 1880. It 
possessed, in 1893, 5 intermediate and 337 elementary 
schools, attended by 88*4 per cent, of the children, 6 theo- 
logical seminaries, 6 g 3 rmnasia 3 and some 40 technical and 
continuation schools. Of the 28 periodicals, 21 are in the 
Serbo-Croatian language, 5 in Italian, 1 in Latin, and 1 in 
polyglot. But a small proportion of the population (4*58 
per cent.) is engaged in industry and mining, and 4*8 per 
cent, in trade and transport. Viticulture, which has 
latterly made great progress, cattle-breeding, and the culti- 
vation of the ohve tree, vegetables, and fruit are among 
the principal resources, a large number of the inhabitants 
also finding emplo 3 nnent as sailors and in sea-fishing. A 
small quantity of sea salt is recovered by evaporation. 
Other industries are ship-building (which is of considerable 
importance), the manufacture of liqueurs (Maraschino), 
spirits, soap, oil, (fee. Its commerce consists mainly of a 
lucrative transit trade with Bosnia and Herzegovina, Mon- 
tenegro, Turkey, and the ports of the Adriatic and the 
Mediterranean. In 1890 the Dalmatian mercantile marine 
numbered 8 steamers and nearly 6000 sailing vessels of 
aU sizes. Communications are in a backward state. In 
1897 there were 125 kilometres of railway, 2857 kilometres 
of roads, and 55 kilometres of navigable waterway. There 
were 151 post and 98 telegraph offices. 

See T. Gr. Jackson^, Dalmatia^ the Quamero, and Jstria (Oxford, 
1887); and worka by Goracucchi, Schatzmayer, Ruthner, Cons, 
Nolhac, Schweiger-Lerchenfeld, Eitelberger, and Pisrni. 

( m . O^N*.) 

Dalny, a new Russian free port, opened to foreign 
trade in 1901, situated on the Central Manchurian Railway, 
and thus one of the Pacific termini of the Trans-Siberian Rail- 
way. It stands at the head of TaUen-wan Bely, on the 
east side of Liao-tung peninsula, in Manchuria, about 20 
miles north-east from Port Arthur and twenty-one days^ 
journey by rail from St Petersburg. The harbour is 
roomy, easy of entrance, and free from ice all the year 
round. Population (1901), 50,000, of whom about one- 
half were workmen, mostly Chinese. 

Dtfilry, a mining and manufacturing town of Ayrshire, 
Scotland, on the river Garnock, 17|- miles north by west 
of Ayr. There is a public hall, library, and a public park 
(1893). Ironstone is extensively worked, and the town 
contains woollen factories and a large worsted spinning 
mill.^ The other industries embrace cabinet-making, coke- 
making, brick-making, machine - knitting, box -making, 
currying, and the manufacture of aerated waters. The 
churches are two Established, two United Free, Episcopal, 
and Roman Catholic, and there are two memorial mission 
halls- Three public schools had an average attendance of 


698 in 1898-99, a female industrial school 184, and a 
church school 129. Population (1881), 5010; (1891), 
4572; (1901), 5314. 

D£ilton-“in*Fyrn©SSj a market-town and railway 
station in the North Lonsdalo parliamentary division of 
Lancashire, England, 4 miles north-east by north of Barrow- 
in-Fnrness. The ruins of Furness Abbey are near, and 
Dalton Castle stands on an eminence in the town. There 
are Established, Roman Catholic, and various Noncon- 
formist churches. There are numerous iron-ore mines in 
the parish, and ironworks at Askam, in the northern part 
of the district. Area (an urban district), 7223 acres. 
Population (1881), 13,339 ; (1901), 13,020. 

Da-ma-nhur, a town and important railway station 
of Lower Egypt, 10 miles from Alexandria, capital of the 
richly cultivated province of Behera. The town stands on 
the site of the ancient Egyptian Fa-Tahoth, the Hermopolis 
Farvd of the Romans, A much frequented fair is held 
here three times a year, and there are several cotton 
manufactories. Population (1900), 19,600. 

Dam§Lo or Damaun, a town of Portuguese 
India, capital of district Damao, is situated on the east side 
of the entrance of the Bay of Cambay. Area of district, 
148 sq, miles. Population (1894), 64,248. Salt is pro- 
duced by 500 to 600 men to the extent of nearly 3000 
tons annually. The cajuri palm is cultivated. 

Damaraland- See South-West AfeicajCeeman. 

Damascus (Hebrew, Fammesek, or Darmeseh ; 
Egyptian, Tirmsku ; Assyrian, Dimaski ; Arabic, Dimishh 
esh-jShdm, or simply esh-Shdm\ the largest town in 
Syria, and the capital of the esli-Sh4m (Syria) vilayet, 
situated near the northern edge of the Ghiita, a fertile 
plain at the foot of Anti-Lebanon, at an altitude of 2250 ft. 
above the sea. It is the seat of the governor-general, of 
the Mushir commanding the 5th Army Corps, and of 
British and other consuls, and is connected by rail with its 
port, Beiriit, and with el-Mezeirfb in the Haurdn. The 
Ghiita is irrigated by the Barada (see Abanah) and the 
‘Awaj, which flow eastward in several channels, and 
lose themselves, about 18 miles from the city, in small 
marshes at the edge of the Syrian desert. The plain is 
covered nearly everywhere with luxuriant vegetation, out 
of which, where the foliage is densest and most beautiful, 
rise the minarets and domes of the “white smokeless city.'' 
The delicious verdure and the all-pervading presence of 
running water constitute an abiding charm, which is 
heightened by the barren hills that almost surround the 
great oasis. Damascus stands on both banks of the main 
stream of the Barada, about two miles from the mouth of 
the gorge through which the river runs to the plain. 
Most of the city, including the oldest portion, which was 
enclosed by a wall, lies on the right bank, and from it a 
long suburb, el-Meiddn, stretches southwards for more than 
a mile along the Haj road to Mecca. On the left bank is 
a large suburb, el-'Amara, of later date, and north of this, 
at the foot of the hiUs, lies the beautiful suburb es-Salihiyeh. 
The old wall, Arab and Turkish, on Roman or perhaps 
earlier foundations, was pierced by several gates, and the 
city was traversed from east to west by a colonnaded street, 
“ the street which was called Straight," still named Derb 
el-Mustakim. In the north-west corner, near the Barad4, 
which filled its moat, is the castle built, a.d. 12 1 9, by el-Melik 
el-Ashraf. It stands on the site of an earlier building, 
possibly a palace, which was connected with a temple to 
the east, now represented by the Great Mosque of the 
Omeiyads. This mosque, destroyed by fire on the 14th of 
October 1893, and now being rebuilt, was a reconstruction, 
by the KhaKf el-Walid (705-715), of the Church of St 
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JohE, built by Arcadius (3 9 5-408), on a site previously | 
occupied by Eoman, Greek, and earlier temples. Traces 
of the church and of the two later temples are still visible, ^ 
and recent research has shown that they, and their courts, 
stood near the centre of a great enclosure measuring 1300 
feet from east to west and 1000 feet from north to south. 
The streets are still narrow, crooked, and in great part 
unpaved. The best is the Derb el-Mustakim, which 
separates the Christian and Jewish quarters. The water 
of the Barada is led through every quarter ; but the supply 
is not well regulated, and in autumn the water is often 
unwholesome. In the gardens which surround the city 
grow walnut, apricot, pomegranate, almond, &c. ; and 
beyond them are fields of wheat, barley, and maize. The 
climate is good : in winter there is often hard frost and 
much snow, and even in summer, with a day temperature of 
100“ F., the nights are always cool. Fever, dysentery, and 
ophthalmia, chiefly due to exposure to heavy dews and cold 
nights, are prevalent. 

In 1894-95 the Daniascus-Mezeirib and Damascus-Beiriit Rail- 
ways were opened, and they are now worked at a loss by a French 
company. JDamascus appears to have been an important manu- 
facturing, agricultural, and commercial centre from an early time. 
Its position in a fertile oasis on the edge of the desert, with roads 
leading to Northern Syria, the Euphrates and Persian Gulf, Arabia, 
Egypt, and Acre, its natural port, enabled it to recover after every 
disaster, and until the opening of the Suez Canal it retained its 
importance. It is still the market of the nomads, but the surer 
and cheaper sea route has almost destroyed the transit trade to 
which it owed its wealth, and has even diminished the importance 
of the annual pilgrim caravan (Haj) to Mecca. The Damascene, 
however, still retains his skill as a craftsman and tiller of the soil. 
The furniture of mosaic wood-work, the iron, coj)per, and brass 
work, and the woven goods in cotton, silk, and wool, show great 
artistic taste. The principal exports are silk and cotton fabrics, 
wool, apricot paste, wooden and brass goods, starch, rope, &c. ; and 
the imports are cloths, prints, muslins, raw silk, sugar, rice, ko. 

The value of exports and imports in certain specified years is 
shown in the following table : — 



o 

o 

00 

189 i. 

1898. 

Exports . 

Imports . 

£325,660 

525,710 

£400,830 

614,490 

£302,050 

675,080 


The estimates of population vary from 164,000 (including 
Christians and Jews, 55,000) to 226,000 (including Christians and 
Jews, 35,000), Most of the Christians belong to the Orthodox 
and Roman Catholic (United) Greek Churches ; and there arc also 
communities of Mclchites, Jacobites, Maronitos, Hestorians, 
Armenians, and Protestants. There are British and American 
Missions, and a British hospital. 

Authobities. — Lobtet. LaSyried’atojourd'hniy p.567f. Paris, 
1884.— Yon Oppenheim. Vom Mittelmcer Feraischen Golf^ 
i. 49 f. Berlin, 1899. — G. A. Smith. Ilistorizal Gcogroitjihy of the 
Holy Lmd, Hncyclopoedm JBhbUca, art. “Damascus.'* Ocnisular 
Baebekeb-Socin. Handbook to Syria and Falestine.-- 
For the Great Mosque see Dickie, Spiers, and Wilson in Palestine 
Hxploration F%nd Quarterly Statement^ October 1897. 

(o. "W. w.) 

Damg’hdn, a town in the province of Samndn va 
Damghdn of Persia, situated 216 miles from Teherdn, on 
the high-road thence to Khorasan, at an elevation of 3770 
feet, and in 36“ lO^JST. lat. and 54“ 20' E. long. It has 
a population of less than 10,000. There arc post and 
telegraph offices, and a groat export trade is done in 
pistachios and almonds. The Damghdn almonds of the 
kind called “ Kaghazf ” (papery), with very thin shells, are 
famous throughout the country. Damghdn was an im- 
portant city in the Middle Ages, but only a ruined mosque, 
with a number of columns and some fine wood-carvings, 
and two minarets remain of that p)eriod. Near the city, 
a few miles south and south-west, are the remains of 
Hecatomypylos, extending from Frdt, 16 miles south of 
Damghdn, to near Giisheh, 20 miles west 
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Damieri [properly Veusteb, Joseph de] (1840- 
1889), Belgian missionary, was born at Tremeloo, near Lou- 
vain, on 3rd January 1840. He was educated for a busi- 
ness career, but in his eighteenth year entered the Church, 
joining the Society of the Sacred Heart of Jesus and Mary 
(also known as the Piepus Congregation), and taking 
Damien as his name in religion. In October 1863, while 
he was still in minor orders, he went out as a missionary to 
the Pacific Islands, taking the place of his brother, who had 
been prevented by an illness. Reaching Honolulu iu March 
1864 he was ordained priest in Whitsuntide of that year, 
and took up his duties as a missionary. Having observed 
the ravages of leprosy among the natives, and the painful 
scenes attending the departure of the lepers, whom it was the 
practice of the Hawaian Government to deport to the island 
of Molokai, he conceived an earnest desire to mitigate their 
lot, and in 1873 volunteered to take spiritual charge of the 
settlement at Molokai. Here he remained for the rest of 
his life, with occasional visits to Honolulu, until he became 
stricken with leprosy in 1885. Besides attending to the 
spiritual needs of the lepers, he managed, by the labour of 
his own hands and by appeals to the Hawaian Govern- 
ment, to improve materially the water-supiJy, the dwellings, 
and the victualling of the settlement. For five years he 
worked alone; subsequently other resident priests from 
time to time assisted him. Flo succumbed to leprosy on 
15th April 1889. Some ill-considered imputations u])on 
Father Damien by a Protestant clergyman produced a 
memorable tract by Robert Louis Sieve', nson, which has 
made Damien^s self - sacrifice famous throughout the 
world. (.T. Mb''.) 

Damietta, a town of Lower ]^gy])t, near the mouth 
of the eastern branch of the Delta, terminus of the railway 
from Cairo, from which it is distant 125 miles by the 
Tanta route. The population in 1900 was 43, 000, show- 
ing an increase of 9000 since 1882. Damictta giv(Ns its 
name to dimity , a kind of striped elotli, for whicli tlie. 
place was at one time famous. N(jw it is eliicjlly im- 
portant for its rice and fisheries, with which it (Io('nS a l>risk 
trade with the interior. 

Da.moh| a town and distiiet of Britisli linlia, iu Uu*, 
Jubbulporo division of the Central Provinces, 4310 town 
is a railway station, 48 miles east of Haugor. 4'he pojiu- 
lation in 1881 was 8665; in 1891 it was 11,753, 

The DISTRICT OF Damou luis an ansi of 2831 Ktjuart*, 
miles. The population iu 1881 was 312,957, ami in 1891 
was 325,613, giving an aviauge density of 115 iM'rstms 
per square mile. In 1901 tlic j)opulation was 285,138, 
showing a dccrciiso of 12 per cent, due to famine. Tim 
land revenue was Rs. 3, 8 5, 000, the iiuuth'neo of assoaH- 
ment being 11.0-5-3 per acres cultivateel area in 
1897-98 was 433,283 acres, of wliieh 1858 wen^ irrigated ; 
the number of police was 326 ; th<^ boys at scliool num- 
bered 3394, being 13*6 jicr ce,nt of tlui mak*- population 
of school-going age ; the U'gisfrivd dt‘ath-ratii in 1897 was 
60*84 per thousand. A branch f)f tins Indian Midlaml 
Railway was opened throughout from Haugor bi Katui 
(104 miles) in January 1899. Damoh Hulftjred severtly 
from the famine of 1896-97, Fortunately the famine u! 
1900 was little felt. 

Dana, Charles Anderson (18HF-1807), 

American journahst, was bom in IIiiisda,k%, New Hamp- 
shire, 8th August IH19 ; studied at Harvard University, 
and becarneamemlxir of the Brwk Farm httua ry, pliilosopln 
ical, socialistic, and agricultural rommnmiyl near Wust 
Roxbury, MassachusottB, in 1842, where he had among Ifm 
associates Hawthorne, Qeorge W. Curtis, George Klplcfy, 
and Margaret Fuller, the three last named being liFti!!** 
wards, like himself, editom in Now York. An a young 
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man lie entered ardently into the hopes of the fonnders of 
this famous enterprise, lecturing on Friendship/^ &c., 
and remaining at Brook Farm until its abandonment in 
1844 ; hut in his later years, in the words of the historian 
of the community, ‘^he departed farthest from its aspira- 
tions/’ After some newspaper work in Boston, Dana 
joined the editorial staff of Horace Greeley’s JSTew York 
Tribune^ becoming its managing editor, and actively pro- 
moting the anti-slavery cause, hut he left the paper in 
1862, because of a sharp disagreement with Greeley regard- 
ing the conduct of the war by President Lincoln’s adminis- 
tration. As Dana himself said : “ Greeley was for peace 
and I was for war.” Having served as a special investi- 
gating agent of the war department at the front, — ^inform- 
ing Secretary Stanton of the capacity and methods of 
various generals in the field, — Dana became assistant-secre- 
tary of war in 1863, so remaining until the close of the 
conflict. After a brief editorial connexion in Chicago, in 
1868 he became editor and chief owner of the Hew York 
Sun, and remained in control until his death, giving to it 
a flavour and character of its own, in accordance with his 
personal preferences and aversions. The S^m, under the 
same editorial control, was at one time a spokesman of 
Tammany Hall, the local democratic organization in Hew 
York City ; and at another of the Eepublican party and 
its managers in city and state. In his later years, after 
his abandonment of the Democratic party at the time of 
the nomination of William J. Bryan for the Presidency, 
Dana was the principal advocate, in the Hew York press, 
of an aggressively “ American ” or national policy. Dana 
was also a connoisseur in art, and edited a Household Booh 
of Foetry (1857) and (with George Eipley) the Heio 
American Cyclopcedia, 15 vols. (1857-63). His remin- 
iscences of the war, having been published in a monthly 
magazine, were issued in a volume in 1898. Dana died 
at his home at Glen Cove, Long Island, near Hew York, 
18th October 1897. 

James Dwight (1813-1895), Ameri- 
can geologist, was born in Utica, Hew York, 12th February 
1813. He early displayed a taste for science, and entered 
Yale College that he might study under the elder Benjamin 
Silliman. Graduating in 1833, for the next two years he 
was teacher of mathematics to midshipmen in the navy, 
and sailed to the Mediterranean while engaged in his duties. 
From 1835 to 1837 he was assistant to Professor Silliman 
at Yale, and then, for five years, acted as mineralogist and 
geologist of a United States exploring expedition, com- 
manded by Commodore Wilkes, in the Southern and Pacific 
oceans. His labours iu preparing the reports of such ex- 
plorations as he had shared, occupied parts of thirteen 
years after his return to America in 1842. In 1844 he 
a^in became a resident of Hew Haven, married Professor 
Silliman’s daughter, and on the resignation of Silliman 
was appointed Silliman Professor of Hatural History and 
Geology in Yale College, a position which he only re- 
signed in 1892. He was for many years, and untU his 
death, editor of the American Journal of Science amd 
Arts (founded in 1819 by Benjamin Silliman), to which he 
was a constant contributor, principally of articles on 
geology and mineralogy. A bibliographical list of his 
writings shows 214 titles of books and papers, beginning 
in 1835 with a paper on the conditions of Vesuvius in 
1834, and ending with the fourth revised edition (finished 
in February 1895) of his Manual of Geology. His reports 
on Zoophytes, on the Geology of the Pacific, and on 
Crustacea, ^ summarizing his work on the Wilkes expedition, 
appeared in 1846, 1849, and 1852-54, in quarto volumes, 
with copiously illustrated atlases ; but as these were issued 
in small numbers, his general reputation more largely rests 


upon his System of Mineralogy (1837), Manual of Geology 
(1862), and Corals and Coral Islands (1872), the first two 
having repeatedly been revised in successive editions, and 
widely used as text-books in American colleges. In 1887 
Dana visited the Haw^aiian Islands to study volcanoes. 
He died in Hew Haven, 14th April 1895. 

DanaOi n town on the east coast of the island of 
Cebu, Philippine Islands, in 10° 28' H. It has a com- 
paratively cool and healthful climate, and is the centre of 
a rich agricultural region producing rice, Indian corn, 
sugar, copra, and cacao. The language is Cebii-Visayan. 
Population, 16,000. 

DSitlburyg capital of Fairfield county, Connecticut, 
U.S.A., in 41“ 24' H. lat. and 73° 26' W. long., at an alti- 
tude of 371 feet. It is entered by the Hew England and 
the Hew York, Hew Haven, and Hartford Railways. It 
has for a century been known for its manufacture of hats, 
which is still its principal industry. Besides these, it 
makes boots and shoes, shirts, and other articles of clothing. 
Population of the town (1880), 11,666; (1890), 19,473; 
(1900), 19,474; population of the city (1890), 16,552; 
(1900), 16,537. 

Darscil^gf is the universal human expression, by 
movements of the limbs and body, of a sense of rhythm 
which is implanted among the primitive instincts of the 
animal world. The rhythmic principle of motion extends 
throughout the universe, governing the lapse of waves, 
the flow of tides, the reverberations of light and sound, 
and the movements of celestial bodies ; and in the human 
organism it manifests itself in the automatic pulses and 
flexions of the blood and tissues. Dancing is merely the 
voluntary application of the rhythmic principle, when 
excitement has induced an abnormally rapid oxidization 
of brain tissue, to the physical exertion by which the over- 
charged brain is relieved. This is primitive dancing ; and 
it embraces all movements of the limbs and body expressive 
of joy or grief, all pantomimic representations of incidents 
in the lives of the dancers, all performances in which 
movements of the body are employed to excite the passions 
of hatred or love, pity or revenge, or to arouse the warlike 
instincts, and all ceremonies in which such movements 
express homage or worship, or are used as religious exer- 
cises. Although music is not an essential part of dancing, 
it almost invariably accompanies it, even in the crudest 
form of a rhythm beaten out on a drum. For an account 
of savage dances and of such customs of savage or civilized 
peoples as are included in this description of dancing the 
reader is referred to the article on Dancing in the ninth 
edition of this work. The present article is confined to a 
discussion of Modeen Dancing, by which is meant dancing 
employed as an entertainment either for the dancers or for 
spectators — this being the direction in which dancing has 
been developed as an art in civilized countries. In its 
evolution, its direct application to arouse emotion or 
religious feeling tends to be obscured, and, although 
attempts are occasionally made to revive it, finally dropped 
out ; and it is in the sense of an art or pastime that the 
term dancing is used in this article. 

Italy, in the 15th century, saw the renaissance of 
dancing, and France may be said to have been the nursery 
of the modern art, though comparatively few modern 
dances are really French in origin. The national dances 
of other countries were brought to France, studied sys- 
tematically, and made perfect there. An English or a 
Bohemian dance, practised only amongst peasants, would 
be taken to France, polished and perfected, and would at 
last find its way back to its own country, no more recogniz- 
able than a piece of elegant cloth when it returns from the 
printer to the place from which as “ grey ” material it was 
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sent. Tiie fact that the terminology of dancing is almost 
entirely French is a sufficient indication of the origin of 
the rules that govern it. The earliest dances that bear 
any relation to the modern art are probably the danses 
basses and danses hautes of the 16th century. The danse 
basse was the dance of the court of Charles IX. and of 
good society, the steps being very grave and dignified, 
not to say solemn, and the accompaniment a psalm tune. 
The danses hautes^ or baladines^ had a skipping step, and 
were practised only by clowns and country people. More 
lively dances, such as the Gaillarde and Yolta were intro- 
duced into France from Italy by Catherine de’ Medici, but 
even in these the interest was chiefly spectacular. Other 
dances of the same period were the Branle (afterw^ards 
corrupted to Braide^ and known in England as the 
Brawle) — a kind of generic dance which was capable 
of an almost infinite amount of variety. Thus there 
were imitative dances — Branles miines^ such as the 
Br antes des Ermites^ Branles des flavibeauoc, and the 
Branles des lavandieres. The Branle in its original 
form had steps like the Allemande. Perhaps the most 
famous and stately dance of this period was the Pavane 
(of Spanish origin), which is very fully described in 
Tabouret’s Orchesograpliie^ the earliest work in which a 
dance is found minutely described. The Pavane, wffiich was 
really more a procession than a dance, must have been a 
very gorgeous and noble sight, and it was perfectly suited | 
to the dress of the period, the stiff brocades of the ladies 
and the swords and heavily plumed hats of the gentlemen 
being displayed in its simple and dignified measures to 
great advantage. The dancers in the time of Henry III. 
of France usually sang, while performing the Pavane^ a 
chanson, of which this is one of the verses : 

Approche done, nia hollo, 

Approche — toi, mon bion ; 

Xe me sois plus rebolle, 

Piiisquo mon coeur est tien ; 

Pour mon £lme apaiser, 

Donno-moi un baiscr.” 

In the Pavane and Branle, and in nearly all the dances 
of the 17th and 18th centuries, the juactico of kiss- 
ing formed a not unimportant part, and seems to have 
added greatly to the popularity of the pastime. Another 
extremely popular dance was the Barahand, which, how- 
ever, died out after the 17 th century. It was origin- 
ally a Spanish dance, but enjoyed an enormous success 
for a time in France. Every dance at that time had 
its own tune or tunes, which wore called by its own 
name, and of the Saraband the Chevalier de Grammont 
wrote that “it either charmed or annoyed everyone, for 
all the guitarists of the court began to learn it, and God 
only knows the universal twanging that followed.” Yan- 
quelin des Yveteaux in his eightieth year desired to die to 
the tune of the Saraband, “so that his soul might pass 
away sweetly.” After the Pavane came the Courante, a 
court dance performed on tiptoe with slightly jumping 
steps and many bows and curtseys. The Go nr ante is 
one of the most important of the strictly modern dances. 
The Minuet and the Waltz were both in some degree 
derived from it, and it had much in common with the 
famous Seguidilla of Spain. It was a favourite dance of 
Louis XIV., who was an adept in the art, and it was re- 
garded in his time as of such importance that a nobleman’s 
education could hardly have been said to be begun until 
he had mastered the Courante. 

The dance which the French brought to the greatest 
perfection — which many, indeed, regard as the fine flower 
of the art — ^was the Minuet. Its origin, as a rustic dance, 
is not less antique than that of the other dances from 
which the modern art has been evolved. It was originally 
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a branle of Poitou, derived from the Courante. It came 
to Paris in 1650, and was first set to music by Lully. It 
was at first a gay and lively dance, but on being brought to 
court it soon lost its sportive character and became grave 
and dignified. It is mentioned by Beauchamps, the father 
of dancing-masters, who flourished in Louis XIY.’s reign, 
and also by Blondy, his pupil; but it was Pecoiir who 
really gave the Minuet its popularity, and although it 
was improved and made perfect by Dauberval, Gar del, 
Marcel, and Gaetan Yestris, it was in Louis XY.’s reign 
that it saw its golden age. It was then a dance for two 
in moderate triple time, and was generally followed by 
the Gavotte. Afterwards the Minuet was considerably 
developed, and vdth the Gavotte became chiefly a stage 
dance and a means of display ; but it should be remem- 
bered that the minuets which are now danced on the 
stage are generally highly elaborated with a view to their 
spectacular effect, and have imported into them steps and 
figures which do not belong to the Minuet at all, but 
are borrowed from all kinds of other dances. The original 
Court Minuet was a grave and simple dance, although it 
did not retain its simplicity for long. But when it became 
elaborated it was glorified and moulded into a perfect 
expression of an age in which deportment was most sedul- 
ously cultivated and most brilliantly polished. The 
“ languishing eye and smiling mouth ” had their duo 
effect in the minuet ; it was a school for chivalry, courtesy, 
and ceremony ; the hundred slow graceful movements and 
courtesies, the pauses which had to be filled by neatly 
turned compliments, the beauty and bravery of attire — 
all were eloquent of graces and outwear d refinements which 
we cannot boast now. The fact that the measure oi' the 
Minuet has become incorporated in the structure of the 
Symphony shows how iini)ortant was its place in tlio 
polite .world. The Gavotte, which was often danced as 
a pendant to the Minuet, was also oiiginally a peasant’s 
dance, a danse des Gavots, and consisted cliiclly of kissijig 
and capering. It also became stiff and artiffifial, and in 
the later and more prudish half of the 18th century the 
ladies received bouquets instead of kisses iu dancing llie 
Gavotte. It rapidly became a stage daiuie, and it has 
never been restored to the ballroom. Gr(itry attorn] )ttid 
to revive it, but his annngcmr:.: lUiver became popular. 
Other dances wliicffi were naturalized in Fratice wore 
the Ecossaise, popular iu 1760; the Cotillon, fashionablo 
under Charles X., derived from the peasant branles a.nfl 
danced by ladies iu short skirts; the Galop, inqxjrted 
from Germany; the Lancers, invented by Laborde iu 
1836; the Polha, brought by a dancing - master from 
Prague in 1840; the Schottuck, also lloliemian, first 
introduced in 1844 ; the Bouir4e, or French clog-(lam;o ; the 
QaadrilU, known in the 18tli (xmtury as the Contre- 
danse] and the Waltz, which was dancaxl as a volte l)y 
Henry HI. of Franco, but only bixtanui ])opular in the 
beginning of the 19th century. We sliall return to the 
history of some of these later dances in discussing the 
dances at present in use. 

If France has been the nursery an<l school of the art 
of dancing, Spain is its true home. There it is part of 
the national life, the inevitable exi)r(;ssien of the gay, 
contented, irresponsible, sunburnt nature of the pcjoplc. 
The form of Spanish dances has hardly changed ; stune 
of them arc of great antic piity, and may be traced back 
with hardly a break to the ptudmmances in ancient liome 
of the famous dancing - girls of Cadiz. The connexion 
is lost during the period of the Arab invasion, but the 
art was not neglected, and Jovellanos siiggests tlmt it io(.jk 
refuge in the Asturias. At any rate, dances of the I Oth 
and 12th centuries have l)ecn preserved uncornipted. The 
earliest dances known wore the Turdion, the Gibidmm, 
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the Pie-de-gibao^ and (later) the JIadama Orleans^ the 
Alemmia^ and the Pava^tia. Under Philip IV. theatrical 
dancing was in high popularity, and baUets were organ- 
ized with extraordinary magnificence of decoration and 
costume. They supplanted the national dances, and the 
ZarabaThda and Chacona were practically extinct in the 
18th century. It is at this period that the famous 
modern Spanish dances the Bolero, Seguidilla, and the 
Fandango first appear. Of these the Fandango is the most 
important. It is danced by two people in 6-8 time, begin- 
ning slowly and tenderly, the rhythm marked by the click 
of castanets, the snapping of the fingers, and the stamping 
of feet, and the speed gradually increasing until a whirl 
of exaltation is reached. A feature of the Fandango 
and also of the Seguidilla is a sudden pause of the 
music towards the end of each measure, upon which the 
dancers stand rigid in the attitudes in which the stopping 
of the music found them, and only move again when 
the music is resumed. M. Vuillier, in his History of 
Dancing, gives the following description of the Fandango : 
— “Like an electric shock, the notes of the Pandango 
animate all hearts. Men and women, young and old, 
acknowledge the power of this air over the ears and 
soul of every Spaniard. The young men spring to their 
places, rattling castanets, or imitating their sound by 
snapping their fingers. The girls are remarkable for the 
willowy languor and lightness of their movements, the 
voluptuousness of their attitudes — beating the exactest 
time with tapping heels. Partners tease and entreat 
and pursue each other by turns. Suddenly the music 
stops, and each dancer shows his skill by remaining 
absolutely motionless, bounding again into the full life 
of the Pandango as the orchestra strikes up. The sound 
of the guitar, the violin, the rapid tic-tac of heels (taconeos), 
the crack of fingers and castanets, the supple swaying 
of the dancers, fill the spectator with ecstasy. The measure 
whirls along in a rapid triple time. Spangles glitter; 
the sharp clank of ivory and ebony castanets beats out 
the cadence of strange, throbbing, deepening notes — 
assonances unknown to music, but curiously character- 
istic, effective, and intoxicating. Amidst the rustle of 
silks, smiles gleam over white teeth, dark eyes sparkle 
and droop, and flash up again in flame. All is flutter 
and glitter, grace and animation — quivering, sonorous, 
passionate, seductive.’’ 

The Bolero is a comparatively modem dance, having 
been invented by Sebastian Cerezo, a celebrated dancer of 
the time of King Charles III. It is remarkable for the 
free use made in it of the arms, and is said to be derived 
from the ancient Zarabanda, a violent and licentious 
dance, which has entirely disappeared, and with which 
the later Saraband has practically nothing in common. 
The step of the Bolero is low and gliding, but well marked. 
It is danced by one or more couples. The Seguidilla is 
hardly less ancient than the Fandango, which it resembles. 
Every province in Spain has its own Seguidilla, and the 
dance is accompanied by coplas, or v’erses, which are sung 
either to traditional melodies or to the tunes of local 
composers ; indeed, the national music of Spain consists 
largely of these coplas. Baron Dav-iUier, among several 
specimens of Seguidillas, gives this one 

“ Mi corazon volando 
Se fue k tu pecho ; 

Le cortaste las alas, 

Y qu^do dentro. 

For atrevido 
Se quedara por siempre 
En el metido.”^ 

^ “My heart flew to thy breast. Thou didst cut its wings, so that 
it remamed there. And now it has waxed daring, and will stay with 
thee for evermore.” 


M. Vuillier quotes a copla which he heard at Polenza, 
in the Balearic Islands. This verse is formed on the 
rhythm of the Malaguefia : 

“ Una estrella se ha pardida 

En el ciel y no parece ; 

En tu cara se ha metido ; 

Y en tu frente resplandece.” ^ 

The Jota is the national dance of Aragon, a hvely and 
splendid, but withal dignified and reticent, dance derived 
from the 16th century Passacaille. It is still used as 
a religious dance. The CacJmca is a light and graceful 
dance in triple time. It is performed by a single dancer 
of either sex. The head and shoulders play an important 
part in the movements of this dance. Other provincial 
dances now in existence are the Jaleo de Jerez, a whirling 
measure performed by gipsies, the Falotea, the Folo, the 
Gallegada, the Muyneria, the Habas Verdes, the Zapa~ 
teado, the Zorongo, the Vito, the Tirano, and the Tripola 
Trapola. Most of these dances are named either after 
the places where they are danced or after the composers 
who have invented tunes for them. Many of them are 
but slight variations from the Fandango and Seguidilla. 

The history of court dancing in Great Britain is prac- 
tically the same as that of France, and need not occupy 
much of our attention here. But there are strictly national 
dances still in existence which are quite peculiar to the 
country, and may be traced back to the dances and games 
of the Saxon gleemen. The Egg dance and the Carole 
were both Saxon dances, the Carole being a Ynle-ticle 
festivity, of which the present-day Christmas carol is 
a remnant. The oldest dances which remain unchanged 
in England are the Morris dances, which were introduced 
in the time of Edward III. The name Morris or Moorish 
refers to the origin of these dances, which are said to have 
been brought back by J ohn of Gaunt from his travels in 
Spain. The Morris dances are associated with May-clay, 
and are danced round a Maypole to a lively and capering 
step, some of the performers having bells fastened to their 
knees in the Moorish manner. They are dressed as 
characters of old English tradition, such as Eobin Hood, 
Maid Marian, Friar Tuck, Little John, and Tom the 
Piper. All the true country dances of Great Britain are 
of an active and lively measure ; they may all, indeed, be 
said to be founded on the jig ; and the hornpipe, which is 
a kind of jig, is the national dance of England. Captain 
Cook on his voyages made his sailors dance hornpipes in 
calm weather to keep them in good health. A character- 
istic of English dances was that they partook to a great 
extent of the nature of games ; there was little variety in 
the steps, which were nearly all those of the jig or horn- 
pipe, but these were incorporated into various games or 
plays, of which the Morris dances were the most elaborate. 
Eichard Baxter wrote that “ sometimes the Morris dancers 
would come into the church in all their linen and scarves 
and antic dresses, with Morris bells jingling at their legs ; 
and as soon as Common Prayer was read, did haste and 
presently to their play again.” May-day has always been 
celebrated in England with rustic dances and festivities. 
Before the Eeformation there were no really national 
dances in ixse at court ; but in the reign of Elizabeth the 
homely, domestic style, of dancing reached the height of 
its popularity. Eemnants of many of these dances remain 
to-day in the games played by children and country 
people; “Hunt the Slipper,” “Kiss in the Eing,” “Here 
we go round the Mulberry Bush,” are examples. All the 
Tudor dances were kissing dances, and must have been 
the occasion of a great deal of merriment. Mrs Groves 


® “ A star is lost and appears not in the sky ; in thy face it has set 
itself ; on thy brow it shines.” 
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gives the following description of the Cushion Dance : — 
“The dance is begun by a single person, man or woman, 
who, taking a cushion in hand, dances about the room, 
and 'at the end of a short time stops and sings: "This 
dance it will no farther go,’ to which the musician answers : 
‘I pray you, good sir, why say so'?’ "Because Joan 
Sanderson will not come to.’ " She must come to whether 
she will or no,’ returns the musician, and then the dancer 
lays the cushion before a woman ; she kneels and he kisses 
her, singing "Welcome, Joan Sanderson.’ Then she rises, 
takes up the cushion, and both dance and sing " Prinkum 
prankum is a fine dance, and shall we go dance it over 
again r Afterwards the woman takes the cushion and 
does as the man did.” Other popular dances — generally 
adapted to the tunes of popular songs, the nature of some 
of which may be guessed from their titles — were the 
Trenchmore, Omnium-gatherum, Tolly-polly, Hoite cum 
toite. Dull Sir John, Paine I would, Sillinger, All in a 
Garden Green, An Old Man’s a Bed Full of Bones, If All 
the World were Paper, John, Come Kiss Me Now, Cuck- 
holds AU Awry, Green Sleeves and Pudding Pies, Lumps 
of Pudding, Under and Over, Up Tails All, The Slaughter 
House, Rub her Down with Straw, Have at thy Coat Old 
Woman, The Happy Marriage, Dissembling Love, Sweet 
Kate, Once I Loved a Maiden Fair. Dancing practically 
disappeared during the Puritan regime, but with the 
Restoration it again became popular. It underwent no 
considerable developments, however, until the reign of 
Queen Anne, when the glories of Bath were revived in 
the beginning of the 18th century, and Beau Nash drew 
up his famous codes of rules for the regulation of dress 
and manners, and founded the balls in which the polite 
French dances completely eclipsed the simpler English 
ones. An account of a dancing lesson witnessed by a fond 
parent at this time is worth quoting, as it shows how 
far the writer (but not his daughter) had departed from 
the jolly, romping traditions of the old English dances : — 
"" As the best institutions are liable to corruption, so, sir, 

I must acquaint you that very great abuses are crept into 
this entertainment. I was amazed to see mj girl handed 
by and handing young fellows with so much familiarity, 
and I could not have thought it had been my child. 
They very often made use of a most impudent and 
lascivious step called setting to partners, which I know 
not how to describe to you but by telling you that it is 
the very reverse of hack to hack. At last an impudent 
young dog bid the fiddlers play a dance called Moll Fatley, 
and, after having made two or three capers, ran to his 
partner, locked his arms in hers, and whisked her round 
cleverly above ground in such a manner that I, who sat 
upon one of the lowest benches, saw farther above her 
shoe than I can think fit to acquaint you with. I could 
no longer endure these enormities, wherefore, just as my 
girl was going to be made a whirligig, I ran in, seized my 
child, and carried her home.” What we may call polite 
dancing, when it became fashionable, soon invaded Lon- 
don, its first home being Madame Cornely’s famous Carlisle 
House in Soho Square. Ranelagh and Yauxhall and 
Almack’s were all extensively patronized, and the rage for 
magnificent entertainment and dancing culminated in the 
erection of the palatial Pantheon in Oxford Street — a place 
so universally patronized that even Dr Johnson was to 
be found there. White’s and Boodle’s were also famous 
assembly rooms, but the most exclusive of all these estab- 
lishments was Almack’s, the original of Brooks’s Club. 

The only true national dances of Scotland are reels, 
strathspeys, and flings, while in Ireland there is but one 
dance — the jig, which is there, however, found in many 
varieties and expressive of many shades of emotion, from 
the maddest gaiety to the wildest lament. Curiously 
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enough, although the Welsh dance often, they have no 
strictly national dances. 

Dancing in present - day society is a comparatively 
simple aflair, as five-sixths of almost all ball programmes 
consists of Waltzes. The origin of the Waltz is a much- 
debated subject, the French, Italians, and Bavarians each 
claiming for their respective countries the honour of 
having given birth to it. As a matter of fact the Waltz, 
as it is now danced, comes from Germany; but it is 
equally true that its real origin is French, since it is a 
development of the Volte, which in its turn came from 
the Lavolta of Provence, one of the most ancient of French 
dances. The Lavolta was fashionable in the 16th cen- 
tury, and was the delight of the Valois court. The Volte 
danced by Henry III. was really a Valse a deux pas ; and 
Castil-Blaze says that "" the waltz which we took again 
from the Germans in 1795 had been a French dance for 
four hundred years.” The change, it is true, came upon it 
during its visit to Germany, hence the theory of its 
German origin. The first German -waltz tune is dated 
1770 — ""Ach! du lieber Augustin.” It was first danced 
at the Paris opera in 1793, in Gar del’s ballet La Danso- 
manie. It was introduced to English ballrooms in 1812, 
when it roused a storm of ridicule and opposition, but it 
became popular when danced at Almack’s by the Emperor 
Alexander in 1816. The Waltz a trois temps has a sliding 
step in which the movements of the knees play an important 
part. The tempo is moderate, so as to allow three distinct 
movements on the three beats of each bar ; and the Waltz 
is -written in 3-4 time and in eight bar sentences. Walking 
up and down the room and occasionally breaking into the 
step of the dance is not true waltzing, and the habit of 
pushing one’s partner backwards along the room is an 
entirely English one. But the dancer must be able to 
waltz equally well in all directions, pivoting and crossing 
the feet when necessary in the reverse turn. It need 
hardly be said that the feet should never leave the floor 
in the true Waltz. Gungl, Waldteufel, and the Strauss 
family may be said to have moulded the modern Waltz to 
its present form by their rhythmical and agreeable compo- 
sitions. There are variations — chiefly American — which 
include hopping and lurching steps; these are degrada- 
tions, and foreign to the spirit of the true Waltz. 

The Quadeille is a Contredanse of some antiquity. 
The Contredanse was first brought to England from 
Normandy by William the Conqueror, and was common 
all over Europe in the 16th and 17th centuries. The 
term Quadrille means a kind of card game, and the dance 
is supposed to be in some way connected with the game. 
A species of Quadrille appeared in a French ballet in 
1745, and since that time the dance has gone by that 
name. Like many other dances, it came from Paris to 
Almack’s in 1815, and in its modern form was danced in 
England for the first time by Lady Jersey, Lady Harriet 
Butler, Lady Susan Ryder, and Miss Montgomery, with 
Count Aldegarde, Mr Montgomery, Mr Harley, and Mr 
Montague. It immediately became popular. It then 
consisted of very elaborate steps, which in England have 
been simplified until the degenerate practice has become 
common of walking through the dance. It can hardly be 
said to be popular in England to-day. This is a pity, for 
the Quadrille, properly danced, has many of the graces of 
the Minuet. It is often stated that the Contredanse., or 
square dance, is of modern French origin. This is in- 
correct, and jjrobably arises from a mistaken identification 
of the terms Quadrille and square dance. ""Dull Sir 
John” and ""Faine I would” were square dances pojjular 
in England three hundred years ago. Country dance ” 
is a corrupt Anglicization of contredanse, and not, as is so 
often asserted, the true original name of the dance. 
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The Lancers were invented by Laborde in Paris in 
1836. Tliey were brought over to England in 1850, and 
were made fashionable by Madame Sacre at her classes in 
Hanover Square Looms. The first four ladies to dance 
the Lancers in England were Lady Georgina Lygon, Lady 
Jane Fielding, Mdlle Olga de Lechner, and Miss Berkeley. 

The PoLEAj the chief of the Bohemian national dances, 
was adopted by Society in 1835 at Prague. Josef Neruda 
had seen a peasant girl dancing and singing the Polka, and 
had noted down the tune and the steps. From Prague it 
rapidly spread to Vienna, and was introduced to Paris by 
Oeliarius, a dancing-master, who gave it at the Odeon in 
1840. It took the public by storm, and spread like an 
infection through England and America. Everything was 
named after the Polka, from pubhc-houses to articles of 
dress. Mr Punch exerted his wit on the subject weekly, 
and even The Times complained that its French corre- 
spondence was interrupted, since the Polka had taken the 
place of politics in Paris. The true Polka has three 
slightly jumping steps, danced on the first three beats of a 
four-quaver bar, the last beat of which is employed as a 
rest while the toe of the unemployed foot is drawn up 
against the heel of the other. The Polka has recently 
fallen into disuse in England because of the craze for 
waltzing to every possible and impossible measure. 

The Galop is strictly speaking a Hungarian dance, 
which became popular in Paris in 1830. But some kind 
of a dance corresponding to the Galop was always indulged 
in after Voltes and Contredanses, as a relief from their 
grave and constrained measures. 

The Washington Post, Pas de Quatbe, and several 
varieties of Barn Dance are of American origin, and have 
recently become fashionable. The general tendency of 
American dances is to be of a lively and romping measure, 
in which kicking and hopping and waving of the arms take 
the place of symmetrical figures and rhythmically designed 
steps. 

The Polka-Mazueka is extremely popular in Vienna 
and Buda-Pest, and is a favourite theme with Hungarian 
composers. The six movements of this dance occupy two 
bars of 3—4 time, and consists of a mazurka step joined to 
the polka. It is of Polish origin. 

The Polonaise and Mazurka are both Polish dances, 
and are still fashionable in Bussia and Poland. Every State 
ball in Bussia is opened with the ceremonious Polonaise. 

The ScHOTTisCHE, a kind of modified Polka, was “created” 
by Markowski, who was the proprietor of a famous dancing 
academy in 1850. The Highland Schottische is a fling. 
The Fling and Beel are Celtic dances, and form the 
national dances of Scotland and Denmark. They are 
complicated measures of a studied and classical order in 
which free use is made of the arms and of cries and stamp- 
ings. The Strathspey is a slow and grandiose modifica- 
tion of the Beel. 

Sir Boger de Coverlet is the only one of the old 
English social dances which has survived to the present 
day, and it is frequently danced at the conclusion of the 
less formal sort of balls. It is a merry and lively game in 
which all the company take part, men and women facing 
each other in two long rows. The dancers are constantly 
changing places in such a way that if the dance is carried 
to its conclusion everyone will have danced with everyone 
else. The music was first printed in 1685, and is some- 
times written in 2-4 time, sometimes in 6-8 time, and 
sometimes in 3-9 time. 

The Cotillon is a modern development of the French 
dance of the same name referred to above. It is an 
extremely elaborate dance, in which a great many toys 
and accessories are employed ; hundreds of figures may be 
contrived for it, of which the chief are La Conversation, 
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Le Mouchoir, La Troinpevbse, Les Dames Cachees, Le Unit 
entre deux chaises, Les Quatre Coins, Le Fandango, 
DArtichaut, La Finale. There are also several figures in 
wLich presents, toys, lighted tapers, biscuits, air-balloons, 
and hurdles are used. Some of these are File ou Face, 
La Parapluie, La Feche d la Ligyie, La Loterie, Le 
Chevalier de la Triste Figure, Les Ballons, Steeplechase, 
Le Chasse d Courre, and Le Postilion. 

The Ballet is a performance in which dancing, music, 
and pantomime play equally important parts. The origin 
of the modern ballet is identical with the revival of 
dancing, the earliest on record being that given by 
Bergonzio di Botta at Tortona to celebrate the marriage 
of the Duke of Milan in 1489. The ballet, like other 
forms of dancing, w^as developed and perfected in France ; 
it is closely associated with the history of the opera ; but 
in England it came much later than the opera, for it 
was not introduced until the 18th century, and in the 
first Italian operas given in London there was no ballet. 
During the regency of Lord Middlesex a ballet-master was 
appointed and a corps of dancers formed. The ballet has 
had three distinct stages in its development. For a long 
time it was to be found only at the court, when princely 
entertainments were given to celebrate great occasions. 
At that time ladies of the highest rank performed in the 
ballet, and spent much time in practising and perfecting 
themselves for it. Catherine de’ Medici introduced these 
entertainments into France, and spent large sums of money 
on devising performances to distract her son’s attention 
from the affairs of the State. Baltasarini, otherwise 
known as Beaujoyeulx, was the composer of a famous 
entertainment given by Catherine in 1551 called the 
“Ballet Comique de la Beyne.” This marks an era in the 
history of the opera and ballet, for we find here for the 
first time dance and music arranged for the display of 
coherent dramatic ideas. Henry IV., Louis XIII. and XIV., 
were all lovers of the ballet and performed various 
characters in them, and Bichelieu used the ballet as an 
instrument for the expression of political purposes. Lully 
was the first to make an art of the composition of ballet 
music, and he was the first to insist on the admission 
of women as ballet dancers, feminine characters having 
hitherto been assumed by men dressed as women. 
When Louis XIV. became too fat to dance, the ballet at 
court became unpopular, and thus was ended the first 
stage of its development. It then was adopted in the 
colleges at prize distributions and other occasions, when 
the ballets of Lully and Quinanlt were commonly per- 
formed. The third period in the history of the ballet was 
marked by its appearance on the stage, where it has 
remained ever since. It should be added that up till the 
third period dramatic poems had accompanied the ballet, 
and the dramatic meaning was helped out with speech and 
song; but with the advent of the third period speech 
disappeared, and the purely pantomime performance, or 
Ballet T Action, was instituted. The father of ballet 
dancing as we know it at the present day was Jean 
George Noverre, who appeared in 1749. He has left 
voluminous writings; they are remarkable for a refined 
literary style, and in them he sets forth at length his 
theories and practices as an artist of dancing. The 
Ballet d^ Action was really invented by him ; in fact, the 
ballet has never advanced beyond the stage to which he 
brought it; it has rather gone back. Noverre held the 
opinion that words only served to weaken the action and 
partly destroy its effects. He held that a pantomime 
which, in order to be understood, had to borrow the help 
of a verbal explanation, was imperfect. “When dancers 
shall feel, and, Proteus-like, transform themselves into 
various shapes,” he says, “to express to the life the 
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conflict of passions ; when their features, their very looks, 
shall speak their inward feelings; when, extending their 
arms beyond the narrow circle prescribed by the rigid 
rules of pedantry, and with equal grace and judgment 
giving them a fuller scope, they shall by proper situations 
describe the gradual and successive progress of the 
passions ; when, in fine, they call good sense and genius to 
the assistance of their art; then they may expect to 
distinguish themselves : explanatory speeches will become 
useless ; a mute but powerful eloquence will be substituted 
to much better effect; each motion will be a sentence; 
every attitude will portray a situation; each gesture 
convey a thought, and each glance a new sentiment : 
every part will please, because the whole will be a true 
and faithful imitation of nature.” The essence of Noverre’s 
theory was that mere display was not enough to ensure 
interest and life for the ballet ; and the late Sir Augustus 
Harris expressed a similar opinion when he was asked 
wherein lay the reason of the decadence of the modern 
ballet. Noverre brought to a high degree of perfection 
the art of presenting a story by means of pantomime, and 
he never allowed dancing which was not the direct expression 
of a particular attitude of mind. Since Noverre’s time 
the greatest ballet-master was undoubtedly the famous 
Gaetano Apolline Baltasare Yestris, who modestly called 
himself ‘‘le dieu de la danse,” and was accustomed to say 
that his century had produced only three great men — 
himself, Frederic II., and Voltaire. He was, indeed, the 
finest male dancer that Europe ever produced, and was a 
great man in his time. Gluck composed Iphigenia in 
Aulis in conjunction with Yestris. In 1750 the two 
greatest dancers of the day performed together in Paris in 
a ballet-opera called Ldandre et Hiro ; the dancers were 
Yestris and Madame Camargo, who introduced short 
skirts on the stage. The word balette ” was first used in 
the English language by Dry den in 1667, and the first 
descriptive ballet seen in London was The Tavern Bilkers, 
which was played at Drury Lane in 1702. Since then the 
ballet in England has been purely exotic and has merely 
followed on the lines of French developments. The palmy 
days of the ballet in England are said to have been in the 
first half of the 19 th century, when there was a royal 
revenue spent on the maintenance of this fashionable 
attraction. Some famous dancers of this period were 
Carlotta Grisi, Mdlle Taglioni (who is said to have 
turned the heads of an entire generation), Fanny Elssler, 
Mdlle Cerito, Miss P. Horton, Miss Lucile Grahn, 
and Mdlle Carolina Rosati. Miss Kate Yaughan is 
probably the greatest dancer whom England has pro- 
duced, and, in Sir Augustus Harris’s opinion, she did much 
to elevate the modern art. She was the first to make 
skirt-dancing popular, although that achievement will not 
be regarded as an unmixed benefit by every student of the 
art. Skirt-dancing, in itself a beautiful exhibition, is a de- 
parture from true dancing in the sense that the steps are of 
little importance in it ; and in the present day we have seen 
its development extend to a mere exhibition of whirling 
draperies under many coloured lime-lights. The best known 
of Miss Vaughan’s disciples and imitators (each of whom 
has contributed something to the art on her own account) 
have been Miss Sylvia Grey, Miss Lotty Lind, Miss St 
Cyr, Miss Mabel Love, and Miss Topsy Sinden, But ballet- 
dancing, affected by a tendency in modern entertainment 
to make less and less demands on the intelligence and 
intellectual appreciation of the public, and more and more 
demands on the eye, — the sense most easily affected, — ^has 
gradually developed into a spectacle, the chief interest of 
which is quite independent of dancing. Thousands of 
pounds are spent on dressing a small army of women who 
do little but march about the stage and group themselves 
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in accordance with some design of colour and mass ; and 
no more is asked of the intelligence than to believe that a 
baUet dressed, for example, in military uniform is a 
compliment to or glorification of the army. Only a few 
out of hundreds of members of the corps de ballet are reaUy 
dancers, and they perform against a background of colour 
afforded by the majority. It seems unlikely that we shall 
see any revival of the best period and styles of dancing until 
a higher standard of grace and manners becomes fashionable 
in Society. With the constantly increasing abolition of cere- 
mony, courtliness of manner is bound to diminish ; and only 
in an atmosphere of ceremony, courtesy, and chivalry can the 

dance maintain itself in perfection. , ^ 

^ (a. b. f. y.) 

DainubC- — The river Danube and its tributaries 
have been described at length in the ninth edition of the 
Encyclopcjedia Britannica. It is proposed in this article 
to describe briefly the recent engineering works for the 
improvement of its navigation, more especially those that 
have been carried out under international agreement as 
decided on under the Treaties of Paris, Berlin, and London. 

The European Commission in 1866 had its powers pro- 
longed for five years, and by the Treaty of London of 
1871 it was granted another twelve years’ lease 
of life. At the Congress of Berlin in 1878 its 
jurisdiction was extended from Isakcha upwards mis^on, 
to Galatz, a distance of 25 nautical miles, 
and it was decided that Rumania should henceforward 
be represented by a delegate. By the Treaty of London 
of 1883 the jurisdiction of the Commission was extended 
from Galatz to Braila — 10 miles farther up the river; 
and its powers were prolonged for twenty-one years {i,e. 
till the 24th of April 1904), at the expiration of which 
period its existence is to continue by tacit prolongation 
for successive terms of three years, unless one of the 
High Contracting Powers should propose any modifica- 
tion* in its constitution or attributes. It was also 
decided to withdraw the Kilia or Northern branch of the 
mouths of the Danube from the immediate jurisdiction 
of the European Commission, but Russia and Rumania 
were to superintend the application of the regulations in 
force in the Sulina branch in that part of the Kilia branch 
lying between those countries. Russia was given com- 
plete control over that portion of the river which flows 
exclusively through her own territory, and was authorized 
to levy tolls intended to cover the expenses of any works 
of improvement that might be undertaken by her. Article 
YII. of the same Treaty declared that the regulations for 
navigation, river police, and superintendence drawn up on 
the 2nd of June 1882 by the European Commission, 
assisted by the delegates of Servia and Bulgaria, should 
be made applicable to that part of the Danube situated 
between the Iron Gates and Braila. In consequence of 
Rumania’s opposition, the Commission Mixte was never 
formed, and these regulations have never been put in 
force. As regards the extension of the Powers of the 
European Commission to Braila, 10 miles above Galatz, 
and at the head of the Maritime Navigation, a tacit 
understanding has been arrived at, under which questions 
concerning navigation proper come under the jurisdiction 
of the Commission, while the pjolice of the ports remains 
in the hands of the Rumanian authorities. 

The British delegates on the Commission have been 
successively: — Sir John Stokes, R.E., K.C.B., whose in- 
valuable services extended over a period of fifteen years, 
from 1856 to 1871 ; General C. G. Gordon, R.E. (of 
Khartum), from 1871 to 1873; Major-General H. T. 
Siborne, R.E., from 1873 to 1881 ; Sir Percy Sanderson, 
KC.M.G., 1882 to 1894; and Lieutenant-Colonel Henry 
Trotter, R.E., C.B., since October 1894. 

S. III. — 48 
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In the ninth edition of the SnajclopcBdia Britannica it 
stated, as regards the work effected by the European Commission 
of the Danube, that between 1858 and 1871 the depth 
Improve^ water at the entrance of the Sulina Port had been 
ments, increased from 9 to 19 feet. In 1878 the south jetty 
was prolonged, so as to bring its end exactly opposite the light- 
house on the north pier. This resulted in an increase ot the 
depth to 20^ feet, and for fifteen years, from 1879 to 1895, this 
depth remained constant without the aid of dredging. In 1894, 
owing to the constantly increasing size of vessels frecpnenting 
the Danube, it was found necessary to deepen the entrance 
still farther, and to construct two parallel piers between the mam 
jetties, reducing the breadth of the river to 500 feet, and^ thereby 
increasing the scour. There is now a continuous channel 5200 feet 
in length and 24 feet in depth, 300 feet in width between the piers 
and 600 feet in width outside the extremities of the piers, until 
deep water is reached in the open sea. 

In addition to the successful treatment of the main Danube 
11 miles below Isakcha, the engineers of the Commission 
have been equally successful in dealing with the Snlina branch 
of the river. Its original length of 45 miles horn. St George’s 
Chatal to the sea was impeded at the commencement of the 
improvement works by eleven bends, each with a radius of less 
than 1000 feet, besides numerous others of somewhat larger radius, 
and its bed was encumbered by ten shifting shoals, varying from 
8 to 13 feet in depth at low water. By means of a series of train- 
ing walls, by groynes thrown out from the banks, by revetments 
of the banks, and by dredging, all done with the view of narrowing 
and limiting the breadth of the river, a minimum depth of 11 feet 
was attained in 1865, and 13 feet in 1871. In 1880 the needs of 
commerce and the increased size of steamers frequenting the river 
necessitated the construction of a new entrance from the St 
George's branch. This work, designed in 1857, but unexecuted 
during a quarter of a century, owing to insufficiency of funds, was 
completed in 1882 ; and in 1886, after other comparatively short 
cuttings had been made to get rid of difficult bends and further to 
deepen the channel without having to resort to dredgers, the 
desired minimum depth of 15 feet was attained. Since that date 
a series of new cuttings have been made, the last commenced in 
1898, and estimated to be completed in 1902. These new cuttings, 
when the last is completed, will have shortened the length of the 
Snlina canal by 11 nautical miles, eliminated all the difficult 
bends and shoals, and provided an almost straight waterway 
34 miles in length from Sulina to the St George’s Chatal, with 
a minimum depth of 18 feet when the river is at its lowest. 

Two names are indissolubly connected with the eminently satis- 
facto^ results obtained both in the river and at its mouth. The 
English engineer Sir Charles Hartley designed all the works and 
improvements referred to, and personally superintended their 
execution from 1856 until 1872, after which time he occupied the 
post of consulting engineer, while the execution of the works after 
1872 devolved on the Danish engineer, Mr Charles Kuhl. 

The Commission has an average annual income of about £80,000, 
derived from taxes paid by ships when leaving the river. The 
Finance iiormS'l annual expenditure amounts to about £56,000, 
while £24,000 is generally allotted to extraordinary 
works, such as new cuttings, &c. This large expenditure has, 
however, been attended with a more than corresponding benefit to 
commerce. The depth of water over the bar of the Snlina mouth 
has been increased from 9 feet (in 1856) to the minimum of 
24 feet (in 1900). The minimum depth of water in the Sulina 
branch with the river at its lowest has been increased during 
the same period from 8 feet to 17 feet. Freights from Galatz and 
Braila to North Sea ports have fallen from 50s. to about 12s. 6d. 
per ton. Sailing ships of a maximum of 200 tons register have 
given way to steamers up to 2600 tons register carrying a dead 
weight of 5500 tons ; and last, but not least, good order has suc- 
ceeded chaos. 

As illustrating the great value, especially to British maritime 
trade, of the improvements that have been effected by the Danube 
Commission in the navigable channel of the river from Braila to 
the sea, it may be mentioned that whilst from 1857 to 1867 the 
average annual registered tonnage entered was. but 450,000 tons, 
of which only one-third was British, the total tonnage in 1896 
had increased to 1,800,000, of which three-fifths was British. 
Thus in thirty years the whole annual Danubian trade of all 
European nations increased fourfold, while the tonnage of British 
ships increased eightfold. 

In 1861 the average size of the 3084 vessels visiting the river 
was 146 tons register only, whereas in 1899-1900 the average size 
exceeded one thousand tons register. 

Kany of the treaties previously alluded to also dealt with the 
question of the regularization of that part of the Danube lying 
Iron Oates Moldowa (in Hungary) and Turn-Severiu 

'(Rumania). Article VI. of the Treaty of London 
(1871) authorizes the Powers which possess the shores of that 
part of the Danube where the cataracts and the Iron Gates offer 
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impediments to navigation, to come to an understanding with the 
view of removing tffese impediments, and to have the right of 
levying a provisional tax on vessels of every flag which may 
hencelorth benefit thereby until the extinction oi the debt con- 
tracted for the execution of the works. As the riverain Powers 
could not come to an agreement on the subject, the Great 
Powers at the Congress of Berlin (1878) intrusted to Austria- 
Hungary the execution of the works in question. Austria- 
Hungary subsequently conferred its rights on Hungary, by whom 
the works were carried out at the cost of about 1 J millions sterling. 

For the construction of the works and the formation of a sinking 
fund by which the capital expenditure will be repaid in ninety- 
nine years, the Hungarian Government raised a loan of 22^ 
millions of florins, the interest on this sum, together with the 
annual expenditure in repairs, maintenance, pilotage, &c., is 
estimated to amount to 900,000 florins, and the Hungarians claim 
that the difference betw’een this sum and the estimated revenue, 
i,e., 500,000 florins, is a generous contribution paid by Hungary 
for the benefit of navigeftion in general. The engineering wmrks 
in the neighbourhood of the Iron Gates are of great interest. The 
principal obstructions between Old Moldova and Turn-Severin are 
the Stenka Rapids, the Kozla Dojke Rapids, the Greben section, 
and the Iron Gates. At the first named there was a bank of 
rocks, some of them dry at low water, extending almost across the 
river (985 yards wide). The fall of the river-bed is small, but 
the length of the rapid 1100 yards. The Kozla Dojke, 9 miles 
below the Stenka Rapids, extend also for 1100 yards, with a fall 
1 in 1000, and are caused by the two banks of rocks which cause 
a sudden alteration in the direction of the current. The river is 
here only 170 to 330 yards in width ; 6 miles below them is the 
Greben section, the most difficult part of the works of improve- 
ment. A spur of the Greben mountains runs out below two shoals 
into the river, which suddenly narrows to about 300 yards at low 
water, although it shortly widens to 1 J miles. Seven miles lower 
down are the Juez Rapids, where the river-bed has a fall of 1 in 
433. At the so-called Iron Gates, between Orsova and Turn- 
Severiii, and 34 miles below the Greben, the Prigrada rocky 
bank nearly blocked the river at the point where it widens out 
after leaving the stupendous Kazan defile. 

During the 19th century many schemes were worked out for 
the improvement of this portion of the river, but it was not 
till 1883 that a practical start was made, and the Hungarian 
engineers, Messrs Vasdrhalyi and Wallandt, prepared the designs 
which have since been executed. The general objeat of these 
works was to give a navigable depth of water at all seasons of 2 
metres (dj feet) on that portion of the river above Orsova, and a 
depth of 3 metres below that town. To effect this at Stenka, 
Kozla Dokje, Izlas, and Gachtalia, channels 66 yards wide had to 
he cut in the solid rock to a depth of 6 feet 6 inches below low 
water. The point of the Greben spur had to be entirely removed 
for a distance of 167 yards back from its original face (in the 
execution of which work in 1894 no less than 2,100,000 cubic 
feet of rock were thrown down by a single charge of 12 tons of 
dynamite). Below the Greben point a training wall 7 to 9 feet 
high, 10 feet at top, and nearly 4 miles in length, has been 
built along the Servian shore in order to confine the river in a 
narrow channel. At Jiicz another similar channel had to be cut 
and a training wall built. At the Iron Gates a channel 80 yards 
wide and nearly 2000 yards in length (1720 metres) had to be cut 
on the Servian side of the river, traversing the Prigrada Bank to 
a depth of 9 feet 9 inches below high-water level. Training walls 
have been built on either side of the channel to confine the water 
so as to raise its level ; that on the right bank having a width of 
19 feet 6 inches at top, and serving as a tow-path ; that on the 
left being 13 feet in width. These training walls are built of 
stone with flat revetments to protect them against ice. 

These formidable and expensive works have not altogether 
realized the expectations that had been formed of them. One 
most important result, however, has been attained, i.e., vessels 
can now navigate the Iron Gates at all seasons of the year when 
the river is not closed by ice, whereas formerly at extreme low 
water, lasting generally for about three months in the late summer 
and autumn, through navigation was always at a standstill, and 
oods had to be landed and transported considerable distances 
y land. The canal was opened for traffic on the 1st October 
1898, and during the last three months of that year 180,000 
tons of merchandise was carried through the canal out of a total 
traffic during the year of 600,000 tons. On the other hand, 
the canal was designed of sufficient width, as was supposed, for 
the simultaneous passage of boats in opposite directions ; but on 
account of the great velocity of the current, this _ . 

has been found to be dangerous and impracticable. 

The slope of the stream at the upper entrance 
of the canal is from 1 in 200 to 1 in 300, according to the 
height of the water, producing a Velocity varying from 16 to 
19^ feet per second, and so lowering the surface of the water 
that when the river is at its lowest the depth of water in the canal 
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varies from 7i to 8 feet only. Similar and other causes, such as 
the discovery of fresh banks at the island of Ada Kaleh, have pro- 
duced similar effects higher up the river. Between the Iron Gates 
and Orsova^ at extreme low water, i.e., when the gauge at Orsova 
reads zero, there is only 3 feet 6 inches of available depth, i.e., at 
certain seasons 9 inches less than before the works of improvement 
were commenced. Again, between Orsova and Old Moldova, at 
extreme low water there is a navigable depth of only 3 feet instead 
of the anticipated 6 feet 6 inches. It was calculated, however, that 
with three more years’ work and a further expenditure of £240,000, 
the wished-for depth of 6 feet 6 inchos would be obtained through- 
out the whole distance from Old Moldova to the Iron Gates. 

In addition to the works already described, executed under inter- 
national arrangements, the riverain Powers — Bavaria, Austria, 
and Hungary— have spent large sums of money in improving the 
navigation of the Upper Danube. At Vienna the principal 
channel of the Danube was brought miles nearer the town by 
the construction of a new channel 10 miles in length and 330 yards 
in breadth, with a depth at low water of'^rom 10 to 11 feet. This 
work, projected in 1866, involved the removal of 12 million cubic 
metres of sand and gravel, and with its subsidiary works, bridges, 
quays, &c., cost about 3^ millions of pounds sterling. It has 
proved an immense success, not only protecting Vienna from 
disastrous inundations, the principal object in view, but also in im- 
proving the railway communication and the navigability of the river. 

Very extensive engineering operations have also been carried 
out at Buda-Pest, where the Seroksar branch of the Danube, 
which in time of flood carried aw'ay one-third of its entire volume 
of water, has been completely closed, the water passing into the 
main Promontor channel. 

The result of all the combined works for the rectification of the 
Danube is that from Sulina up to Braila the river is navigable for 
seagoing vessels of 2500 tons register. Prom Braila to Tnrn- 
Severin it is open for seagoing vessels up to 600 tons, and for flat 
l)arges of from 1500 to 2000 tons capacity. Prom Turn-Severin to 
Orsova navigation is confined to river steamers, tugs, and barges 
drawing 6 feet of water. Thence to Vienna the draught is limited 
to 5 feet, and from there to Eatisbon to a somewhat lower figure. 
Barges of 600 tons register can be towed from the Lower Danube 
to Eatisbon, at which place petroleum tanks have been con- 
structed for the storage of Eumanian petroleum, the first ^con- 
signment of which in 1898, conveyed in tank boats, took six weeks 
on the voyage up from Giurgevo. The principal navigation com- 
pany on the Upper Danube is the Soci4t4 Imp6riale et Eoyale 
Autrichienne of Vienna, which started operations in 1830 with 
three small steamers, but now possesses a fleet of 151 paddle 
steamers, 23 screw steamers, 5 powerful tugs, and 850 large 
barges, besides grain elevators, dredgers, steam launches, &c. &c. 
In 1896 they carried 579,000 passengers for long distances, 

2.220.000 for short distances, 1,113,871 tons of miscellaneous cargo, 

978.000 tons of cereals, and 148,609 tons of coal. Their gross 
receipts during the same year were 14| million florins. The com- 
pany transports goods and passengers between Galatz and Eatisbon. 

A less important society is the Eumanian State 'Kavigation 
Company, possessing a large flotilla of tugs and barges, which run 
to Buda-Pest, where they have established a combined service 
with the South Danube German Company for the transport of 
goods from Pesth to Eatisbon. A Hungarian Navigation Com- 
pany, subsidized by the State, has recently been formed, and the 
Hungarian railways, the Servian Government, and private owners 
own between them about 70 tugs and 420 barges of about 380, 000 
tons burden. 

The merchandise carried in 1896 between Sulina and the Iron 
Gates and intermediate ports amounted to 3,529,575 tons, of 
which 2,700,000 tons was composed of cereals and the remainder 
miscellaneous merchandise. Three-fourths of this amount were 
carried down stream, and one-fourth up. 

The following tables show the total amount of tonnage (regis- 
tered) of ships leaving the Danube and clearing for foreign ports at 
quinquennial intervals from 1871 to 1896, and for each year from 
1889 to 1900 


Quing^umnial Hetums. 


Year. 

Total 

Tonnage. 

British 

Tonnage. 

Proportion of 
British to 
whole. 

1871 . 

549,720 

178,858 

Per cent. 
32*64 

1876 . 

748,363 

452,414 

60*45 

1881 . 

793,454 

498,994 

62*88 

1886 , 

950,667 

623,479 

66*59 

1891 . 

1,512,030 

990,935 

65*53 

1896 . 

1,794,934 

1,097,689 

62*00 


Annual Pi^eturns. 


Tear- 

Total 
Number 
of Vessels. 

Total Tonnage. 

Number 
of British 
Vessels. 

Tonnage, 

Per cent. 

1889 

1870 

1,473,345 

842 

1,000,773 

67-93 

1890 

1828 

1,539,445 

778 

983,862 

63-91 

1891 

1723 

1,512,030 

773 

990,935 

65-53 

1892 

1532 

1,427,087 

638 

866,758 

60-73 

1893 

1801 

1,893,506 

905 

1,287,762 

68-00 

1894 

1716 

1,619,703 

733 

1,034,097 

63-84 

1895 

1619 

1,554,698 

604 

906,043 

58-27 

1896 

1713 

1,794,934 

699 

1,097,737 

61*15 

1897 

1324 

1,397,917 

540 

855,477 

61-19 

1898 

1419 

1,476,119 

446 

694,773 

47-06 

1899 

1056 

M, 070, 367 

277 

446,170 

41-68 

1900 

1101 

1,252,509 

260 

458,921 

36-64 


* This diminution was due to failure of the harvest in Rumania and Bulgaria. 

(h. Te ) 


DSinverS^ a town of Essex county, Massachusetts, 
U.S.A. It includes an area of 14 square miles of 
level country diversified by glacial hills, with a village 
bearing the same name, and a large rural population. It 
is traversed by a branch of the Boston and Maine Eailway. 
The village is irregular in plan, contains a State Insane 
Asylum and a public library, and has manufactures of 
boots and shoes, leather, &c. Population (1880), 6598* 
(1890), 7454; (1900), 8542. 

Da.nville, capital of Vermilion county, Illinois, 
U.S.A., on the Vermilion river, at an altitude of 598 
feet. Its site is a level prairie, and its street plan is 
regular. It is entered by three railways, the Chicago, and 
Eastern Illinois, the Cleveland, Cincinnati, Chicago and 
St Louis, and the Wabash. Situated in a coal-mining 
region, it handles and ships large quantities of that com- 
modity. It contains also car shops and ironworks. 
Population (1880), 7733; (1890), 11,491 ; (1900), 16,354. 

Danville, capital of Boyle county, Kentucky, 
U.S.A., on the Queen and Crescent Eailway, at an alti- 
tude of 955 feet. It is the seat of Centre College, opened 
in 1821, and of Caldwell College for women, both 
Presbyterian institutions, and of the State Deaf and 
Dumb Institute. Population (1880), 3074 ; (1890), 3766 ; 
(1900), 4285. 

Danville, capital of Montour county, Pennsylvania, 
U.S.A, in 40“ 58' N. lat. and 76° 37' W. long., on the 
north branch of the Susquehanna, at an altitude of 471 
feet. The borough is irregular in plan, though situated 
on a level plain. It is on the Delaware, Lackawanna, and 
Western, and the Philadelphia and Eeading Eailways, It 
is of importance because of its iron manufactures. Popu- 
lation (1880), 8346; (1890), 7998; (1900), 8042. 

Dan vi I le, a city of Virginia, U. S A. Though within 
the limits of Pittsylvania county, it is not subject to 
county organization. It is on the Danville river, at the 
falls, near the southern boundary of the state, at an alti- 
tude of 413 feet, and is traversed by the Southern and the 
Danville and Western Railways. It is the seat of Eoanoke 
Female College. The city has long been prominent in the 
tobacco trade, and in the manufacture of smoking and 
chewing tobacco. It is also becoming important in the 
manufacture of cotton. Population, including the annexed 
town of North Danville (1880), 8726; (1890), 14,104; 
(1900), 16,520. 

DB.flzigf a strong maritime fortress and seaport town 
of Prussia, capital of the province of West Prussia, head- 
quarters of the I7th German Army Corps, standing on the 
Vistula, 3 miles south of its entrance into the Baltic. The 
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old fortifications, which, with their twenty-two bastions, 
surrounded the inner town, were taken down on the west and 
north sides in 1895-96. The trenches baTe been filled in, 
and the area thus freed has been laid out on a spacious plan. 
One portion, acquired by the corporation, has been turned 
into promenades and gardens, the Ne-w Steffens Park, 50 
acres in extent, outside the Olivner Thor, occupying the 
north- w^estern corner. The remainder of the area remains 

in the hands of the military authorities. A cordon of 
detached forts has lately been built for the defence of the 
harbour, which is now strongly protected against attack from 
the sea. The natural history and archaeological collections 
of the West Prussian Museum are preserved in the Green 
Gate ; the provincial industrial museum and the municipal 
picture gallery in a former Franciscan monastery. The most 
recent public buildings are the extensive slaughter-houses, 
the market-hall, the imperial post office, a new railway 
station, and a new Evangelical church. The educational 
and similar institutions embrace a military school, an art 
and a technical school, a school of navigation, a com- 
mercial academy, and a couple of observatories; whilst 
a technical high school was built in 1900-01. Danzig 
owed its commercial importance to the fact that it was 
the shipping port for the corn grown in Poland, and the 
adjacent regions of Eussia and Prussia ; but for some few 
years past this trade has been slipping away from her. 
On the other hand, her trade in timber and sugar has 
grown proportionally. Nevertheless energetic efforts are 
being made to check any loss of importance — first, in 1898, 
by a determined attempt to make Danzig an industrial 
centre, manufacturing on a large scale ; and secondly, by 
the construction, and opening in 1899, of a free harbour 
at the mouth of the Vistula. The industries which it has 
been principally aimed to establish are shipbuilding (naval 
and marine), steel foundries and rolling mills, sugar 
refineries, flour and oil mills, and distilleries. The free 
port at Neufahrwasser, at the mouth of the Vistula, has a 
total area of 39 J acres. Vessels drawing 16:| feet can, 
however, get up to the wffiarves of Danzig itself, the 
approach being kept open in winter by ice-breakers. The 
port is cleared by an average of 1433 vessels of 481,000 
tons annually (1712 vessels of 651,821 tons in 1899), a 
decrease as compared with 1805 vessels of 796,065 tons 
cleared in 1884. The exports reach an average of 
.£4,972,150 annually (£3,230,000 in 1884); whilst the 
imports, chiefly coal, average £4,219,700 annually 
(£2,960,000 in 1884). The mercantile fleet of Danzig 
numbered, in 1900, 49 seagoing vessels of some 26,956 
tons. Population (1885), 114,805; (1895), 125,605; 
(1900), 140,539. 

Da.rbha.i1g£^ a town and district of British India, 
in the Patna division of Bengal. The town is on the 
left bank of the Little Baghmati river, and has a railway 
station. The population in 1881 was 65,955; in 1891 it 
was 73,561; and in 1901 it was 65,990. The town is 
really a collection of villages that have grown up round 
the residence of the Baja, who ranks as the first nobleman 
of Behar. This is now a magnificent palace, with gardens, 
a menagerie, and a good library. There are a first-class 
hospital, with a Lady Dufferin hospital attached; a hand- 
some market-place; an Anglo-vernacular school; and four 
printing-presses. 

The DISTRICT OF Darbhanga hes in North Behar, ex- 
tending from the Nepal frontier to the Ganges. It was 
constituted in 1875 out of the unwieldy district of Tirhut. 
Its area is 3335 square miles. The population in 1881 was 
2,630,496; in 1891 it was 2,801,955, giving an average 
density of 840 persons per square mile. Classified accord- 
ing to religion, Hindus numbered 2,462,308 ; Mahom- 


medans, 338,667 ; Christians, 380, of whom 200 vrere 
Europeans; “others,” 600. In 1901 the population was 
2,914,577, showing an increase of 4 per cent. The land 
revenue and rates were Ks.10,51,273 ; the number of 
pohce was 471 ; the number of iDoys at school in 1896-97 
was 31,410, being 15 ‘2 per cent, of the male population 
of school-going age; the registered death-rate in 1897 was 
27*36 per thousand. There are 30 indigo factories, with 
a capital of Es. 6 1,36,000, employing 26,000 hands, and 
producing an out-turn valued at Es. 15,00,000 ; 54 saltpetre 
refineries ; and a tobacco factory, producing cigars valued 
at Es. 37,000. The district is traversed by the main line 
and branches of the Tirhut State Eailway, originally begun 
as a famine relief work in 1874. 

Dardanelles (Town) \Sultanieh Kalelis%ox Chanak 
Kalehsi, of the Turks], the chief town and seat of govern- 
ment of the lesser Turkish province of Bigha, Asia Minor. 
It is situated at the mouth of the Ehodius, and at the 
narrowest part of the Strait of the Dardanelles, where its 
span is but a mile across between the continents of Europe 
and Asia. Its recent growth has been rapid, and it possesses 
a lyceum, a military hospital, a public garden, a theatre, 
quays, and water-works, besides many private houses and a 
suburb. Exclusive of the garrison, the population is esti- 
mated at 13,000, of whom one-half are Turkish, and the 
remainder Greek, Jewish, Armenian, and European. The 
town contains many mosques ; Greek, Armenian, and 
Catholic churches ; and a synagogue. There is a resident 
Greek bishop. Strategically the Dardanelles is a point of 
great importance, since it commands the approach to Con- 
stantinople from the Mediterranean. The civil governor, 
and the military commandants of the numerous fortresses 
on each side of the Strait, are stationed here. Many 
important works have been added to the defences. Armed 
with modern artillery and protected by torpedoes, the 
forcing of the passage would be a difficult operation. The 
Ottoman Fleet is stationed not far from the town, at Abydos, 
now called Nagara. The average annual number of mer- 
chant vessels passing the Strait is 12,000, and the regular 
commercial vessels calling at the port of Dardanelles 
are represented by numerous foreign agencies. Besides 
the Turkish telegraph service, the Eastern Telegraph 
Company has a station at Dardanelles, and there are 
Turkish, Austrian, French, and Eussian post offices. The 
import trade consists of manufactures, sugar, flour, coffee, 
rice, leather, and iron. The export trade consists of 
valonia (largely produced in the province), wheat, barley, 
beans, chick-peas, canary seed, liquorice root, pine and 
oak timber, wine, and pottery. Excepting in the items of 
wine and pottery, the export trade shows steady increase. 
Immigration brings a larger area of land under cultivation 
year by year, and every year adds to the number of mature 
fruit-bearing) valonia trees. Yine-growers are dis- 
couraged by heavy fiscal charges, and by the low price of 
wine. Many are uprooting their vineyards. The pottery 
trade is affected by change of fashion, and the old potteries 
of Chanak Kalehsi are losing their importance. The lower 
quarters of the town were heavily damaged in the winter 
of 1900-1 by repeated inundations caused by the overflow 
of the Ehodius. (e. w*.) 

Dar el Baida (in English, WhiU House; in 
Spanish, Casa Blanca)^ a growing grain port of Central 
Morocco, with numerous foreign merchants, Franciscan 
and Protestant missions, and a consular corps. Exports : 
1896, £197,131; 1897, £212,824; 1898, £281,247. 
Imports: 1896, £175,788 ; 1897, £176,713; 1898, 
£211,461. Shipping: 1897, 155,315 tons; 1898, 
150,048 tons. Population, probably about 20,000. 
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^ widely renowned gorge in the Caucasus, 
through which the Terek pierces, for a distance of 8 miles, 
between vertical walls, the Side Range of the Caucasus. 

It is fortified at its northern entrance. It was known to 
Pliny and to Procopius, and mentioned in the Georgian 
annals under the names of Rahani, Dargani, Darialani, 
<fcc. of which the root is the Persian dar or der, meaning 
“ door.” The Persians and the Arabs knew it as the Gate 
of the Alans. Being the only available passage across 
the Caucasus, it was fortified since a remote antiquity, at 
least in 150 b.c. In Russian poetry it has been immortal- 
ized by Lermontoff. The present Russian fort, Darial, is 
at the northern issue of the gorge, at an altitude of 
4122 ft. 

a hill station and district of British 
India, in the Rajshahi division of Bengal. The sanitary 
station is situated 367 miles by rail north of Calcutta. In 
1881 it had a population of 7018, and in 1891 of 14,145. 

It is now the summer quarters of the Bengal Government. 
There are several schools of considerable size for European 
boys and girls, and the Government boarding-school at 
Kurseong can accommodate 200 boys. Three breweries 
have an out-turn of 80,000 gallons. The buildings and 
the roads suffered severely from the earthquake of June 12, 
1897. But a more terrible disaster occurred in October 
1899, when a series of landslips carried away houses and 
broke up the hill railway. The total value of the property 
destroyed was returned at Rs. 25, 00,000. 

The DISTRICT comprises an area of 1164 square miles. 
The population in 1881 was 155,645, and in 1891 was 
223,314, giving an average density of 192 persons per 
square mile. Classified according to religion, Hindus 
numbered 171,171 j Mahommedans, 10,011; Buddhists, 
40,600; Christians, 1502, of whom 1049 were Europeans; 
“others,” 30. In 1901 the population was 249,232, 
showing an increase of 12 per cent., compared with an 
increase of 43 per cent, in the previous decade. The land 
revenue and rates were Rs. 1,6 5, 80 6 ; the number of 
police was 395 ; the number of boys at school in 1896-97 
was 2938, being 15 ’9 per cent, of the male poi)ulation of 
school-going age; the registered death-rate in 1897 was 
42T6 per thousand. The cultivation of tea was intro- 
duced in 1856. In 1897 there were 186 gardens, with 
55,822 acres under tea, employing 32,897 persons perman- 
ently and 14,108 persons temporarily, and producing nearly 
12 million Tb, Cinchona cultivation was introduced by 
the Government in 1862, and has since been taken up by 
private enterprise. In 1896-97 the number of plants in 
the Government plantations was nearly 2^ millions ; and 
the amount of dry bark produced was 318,715 Ib. In- 
cluding bark bought from private plantations, the out-turn 
of the Government factory was 10,149 lb of sulphate of 
quinine, and 4075 tt) of cinchona febrifuge ; the gross 
receipts were Rs. 1,76,798, and the net profits Rs.9767. 
The three forest divisions of Darjiling yielded in that year 
a gross revenue of Rs. 1,36,058. There is a coal-mine at 
Baling, employing 260 persons, with an output of 2000 
tons. The Darjiling Himalayan Railway of 2 feet gauge, 
opened in 1880, runs for 50 miles from Siliguri in the 
plains on the Eastern Bengal line. 

See G. S. Bomwetsoh. A Umidhooh to Darjiling and its Rail- 
way. Calcutta, 1899. 

Darlington, a municipal and parliamentary 
borough (one member) and market -town of Durham, 
England, on the Skerne, 1 mile from its confluence with 
the Tees, 18 miles south of Durham city by rail. There 
are now, in all, seven Established churches, two Roman 
Catholic churches and a school chapel, and twelve Non- 
conformist churches or chapels. The training-school for 


schoolmistresses has been enlarged and a school for 
children added. Recent erections are a cattle market, 
a corn exchange, hospital, library, and new theatre, 

A technical school has been formed, the public park 
enlarged to an area of 44 acres, and the baths t^dcQ 
extended. The worsted spinning mills of Pease & Com- 
pany have upwards of 18,000 spindles, and employ between 
500 and 600 hands. The Pease Partners Company 
(Limited) employ at their collieries, ironstone mines, 
quarries, brickworks, &c., over 6000 workmen, and raise 
about 3,000,000 tons of minerals per annum. Darlington 
possesses important works for the manufacture of iron and 
steel bars, and the specialties required for engineering, 
bridge-building, ship-building, locomotive engine-work, 
railway waggon building, collieries, &c. At the Rise Carr 
Rolling Mills (belonging to Sir Theodore Fry & Company, 
Limited) about 700 men are employed, and in 1899 the 
output of finished iron and steel work amounted to 25,840 
tons. The Darlington Forge Company (Limited), with 
premises of 100 acres in area, of which about 40 acres were 
in 1901 occupied by their rapidly extending works, 
employ from 1000 to 1200 men, and, besides turning out 
steel castings and steel and iron forgings for engineering 
purposes, manufacture gun work, shells, &c., for British 
and foreign shipyards and arsenals ; the annual output, of 
all descriptions, being from 10,000 to 12,000 tons, repre- 
senting a value of abput £250,000. 

Extended municipal area, 3945 acres. Population on 
this in 1881, 35,104 ; in 1891, 38,060; in 1901, 44,496. 
Parliamentary area since 1885, 3602 acres. Population on 
this in 1881, 34,831 ; in 1891, 38,033; in 1901, 44,496. 
Rateable value of municipal borough in 1900, £183,725. 

Darmesteter, James (1849-1894), author and 
antiquarian, was born of Jewish parents on 28th March 1849. 
He was educated at Paris, where, under the guidance of 
M. Michel Br4al, he imbibed a love for Oriental studies, to 
which for a time he entirely devoted himself. In 1875 he 
published a thesis on the mythology of the Zendavosta, and 
in 1877 became university xu’ofessor of Zend. He followed 
up his researches with his J^tudes Iramemies (1883), and 
ten years later published a complete translation of the 
Avesta, with commentary, in the Guimet. ^ An 

interesting ei)isode in his life w’as his journey to India in 
1886, undertaken for the purpose of collecting the popular 
songs of the Afghans, a translation of which, with a valu- 
able essay on the Afghan language and literature, he 
published on his return. His impressions of English 
dominion in India were conveyed in Lettres suv I ludc 
(1888). England interested him deeply; his attachment 
for a gifted English poetess, whom he eventually married, 
led him to translate the poems of Mary Robinson ; and two 
years after his death a collection of excellent essays on 
English subjects was published in_ English. He also 
wrote Le Mahdi, Origine de la Foesie Per sane, Frophetes 
d’lsrael, and other books on topics connected with the 
East, and from 1883 onwards drew up the annual reports 
of the Soci^t^ Asiatique. He had just become connected 
with the Fevue de Paris, a new undertaking of great 
importance, when his delicate constitution succumbed to a 
slight attack of illness on 19th October 1894. (b. g.) 

Dsirmstsidti a town of Germany, capital of grand- 
duchy of Hesse-Darmstadt, 21 miles by rail south-east from 
Mainz and 17 miles south from Frankfort-on-Main. Here 
are a technical high school, possessing (since 1900) power 
to confer the degrees of doctor of engineering (doctor of 
the technical sciences in Prussia), a school of agriculture, 
an artisans’ school, and a botanical garden. The chemist 
von Liebig was born in Darmstadt in 1803. Principal 
industries : the production of machinery, carpets, playing 
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cards, chemicals, tobacco, bats, wine, and beer. In 1888 
Bessnngen was incorporated with Darmstadt, Population 
(1885), 50,609; (1895), 63,745; (1900), 72,019 (pro- 
visional census results). 

D0.rraf1g, a district of British India, in the Brah- 
maputra YaUey division of Assam. It lies between the 
Bhutan and Dafia HiUs and the Brahmaputra, 
including many islands in the river. The administrative 
headquarters are at Tezpur. Its area is 3418 square 
miles. The population in 1881 was 273,333 ; in 1891 it 
was 307,761, giving an average density of 90 persons 
per square mile. Classified according to religion, Hindus 
numbered 196,037; Mahommedans, 18,454; hill tribes, 
91,870; Christians, 849, of whom 183 were Europeans; 

others,” 551. In 1901 the population was 337,724, 
showing an increase of 1 0 per cent. The land revenue was 
Rs.7,15j656, the incidence of assessment being Bs. 2-1 0—2 
per acre; the number of police was 195 ; the number of boys 
at school in 1896-97 was 4114, being 17 per cent, of the 
male population of school-going age ; the registered death- 
rate in 1897 was 45 '68 per thousand. In 1897 the number 
of tea gardens was 89, with 33,984 acres under tea, employ- 
ing 71,535 persons, of whom 23,424 were children, and 
producing an out-turn of over 11 million Ih, or at the rate 
of 407 lb per acre. There is a timber miU, producing 
25,000 tea-chests, valued at Es. 2 0,0 00. Almost the only 
means of communication is by river. A steam tramway 
of 2^ feet gauge has been opened from Tezpur to Balipara, 
a distance of 20 mdes. A similar tramway is proposed at 
Mangaldai, with a length of 35 miles. 

Oartford, a market-town in the Hartford parlia- 
mentary division of Kent, England, on the Darenth, 16 
miles east-south-east of London by rail. Recent erections 
are a Martyrs' Memorial HaU and a cottage hospital. On 
Dartford Heath is the lunatic asylum of the London 
County Council, and, at Long Reach, the infectious dis- 
eases hospital of the Metropolitan Asylums Board. Iron, 
chemical, and cement works have been introduced. Area 
of parish (an urban district), 4251 acres. Population 
(1881), 10,163 ; (1891), 11,962 ; (1901), 18,615; of 
parliamentary division (1891), 79,853. 

DSirtmouthi a municipal borough, seaport, and 
market-town in the Torquay parliamentary division of 
Devonshire, England, on the west side of the estuary of the 
Dart, 28 miles east of Plymouth. The town is connected 
with the Great Western Railway by a steam ferry to 
Kingswear on the opposite side of the Dart. There is an 
embankment 600 yards long, constructed by the Dartmouth 
Harbour Commissioners. A cottage hospital has been 
erected. Yacht and boat building are carried on ; there is 
a large paint factory. The port is used as a coaling station 
for yachts and ocean steamers. Area, 1924 acres. Popu- 
lation (1881), 5725 ; (1901), 6037. 

Dstrtmoiflthi a town in Halifax County, Nova 
Scotia, on the eastern side of Halifax harbour, connected 
with Halifax by a steam ferry. It contains four churches, 
large sugar refinery, foundries, machine shops, three saw 
mills, several factories, and a bank. Population, about 
6500. 

Darweniy a municipal borough in the Darwen par- 
liamentary division of Lancashire, England, 4 miles south 
of Blackburn by rad. It is a centre of the cotton trade, 
and has also blast furnaces, and paper-making, paper- 
staining, and fire-clay works. New sewerage filtration 
works have been completed at a cost of £30,000, Recent 
erections are new buildings for the free library and a 
technical school. Area, 5952 acres. Population (1881) 
29,744; (1891), 34,192 ; (1901), 38,311; of parliamentary 


division (1881), 61,092; (1891), 70,475; (1901), 78,793. 
The parish of Over-Darwex, which, together with various 
hamlets, and portions of EccleshiU and Lower Darwen, 
makes up the municipal borough, has an area of 5134 
acres. Population (1881), 27,626; (1891), 31,680. 

Darwin, Charles Robert (1809-1882), the 

famous English naturalist, author of the Origin of Species^ 
was born at Shrewsbury on 12th February 1809. He was 
the younger of the two sons and the fourth child of Dr 
Robert Waring Darwin (1766-1848), a successful medical 
practitioner at Shrewsbury. His mother, a daughter of 
Josiah Wedgwood, died when Charles Darwin was eight 
years old. His grandfather was the great genius Dr 
Erasmus Darwin (1731-1802), who made suggestions upon 
the origin of species in many respects similar to those 
which were later more completely elaborated by Lamarck. 
Charles Darwin’s elder brother, Erasmus Alvey (1804- 
1881), was interested in literature and art rather than 
science : on the subject of the wide difference between the 
brothers Charles wrote that he was ‘‘ inclined to agree with 
Francis Galton in believing that education and environ- 
ment produce only a small effect on the mind of anyone, 
and that most of onr qualities are innate ” {Life and Letters^ 
London, 1887, p. 22). Darwin considered that his own 
success was chiefiy due to ^Hhe love of science, unbounded 
patience in long reflecting over any subject, industry in 
observing and collecting facts, and a fair share of inven- 
tion as well as of common sense” {l.c., p. 107). He also 
says : “ I have steadily endeavoured to keep my mind free 
so as to give up any hypothesis, however much beloved 
(and I cannot resist forming one on every subject), as soon 
as facts are shown to be opposed to it” (7c., p. 103). The 
essential causes of his success are to be found in this latter 
sentence, the creative genius ever inspired by existing 
knowledge to build hypotheses by whose aid further know- 
ledge could be won, the calm unbiassed mind, the trans- 
parent honesty and love of truth which enabled him to 
abandon or to modify his own creations when they ceased 
to he supported by observation. The even balance between 
these powers was as important as their remarkable de- 
velopment. The great naturalist appeared in the ripeness 
of time, when the world was ready for his splendid 
generalizations. Indeed naturalists were already every- 
where considering and discussing the problem of evolution, 
although Alfred Russel Wallace was the only one who, 
independently of Darwin, saw his way clearly to the solu- 
tion. It is true that hypotheses essentially the same as 
natural selection were , suggested much earlier by W. C. 
WeUs [Phil. Trans., 1813) and Patrick Matthew {Naval 
Timber and Arhoricultwre, 1831), but their views were lost 
sight of and produced no effect upon the great body of 
naturalists. In the preparation for Darwin Sir Charles 
Lyell’s Principles of Geology played an important part, 
accustoming men’s minds to the vast changes brought 
about by natural processes, and leading them, by its lucid 
and temperate discussion of Lamarck’s and other views, 
to reflect upon evolution. Darwin’s early education was 
conducted at Shrewsbury, first for a year at a day-school, 
then for seven years at Dr Butler’s. He gained hut little 
from the narrow system which was then universal. In 
1825 he went to Edinburgh to prepare for the medical 
profession, for which he was unfitted by nature. After 
two sessions his father reahzed this, and in 1828 sent him 
to Cambridge with the idea that he should become a 
clergyman. He matriculated at Christ’s College, and took 
his degree in 1831, tenth in the list of those who do not 
seek honours. ITp to this time he had been keenly 
interested in sport, and in entomology, especially the 
collecting of beetles. Both at Edinburgh, where in 1826 
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he read liis first scientific paper, and at Cambridge he 
gained the friendship of much older scientific men — Grant 
and Macgillivray at the former, Henslow and Sedgwick at 
the latter. He had two terms’ residence to keep after 
passing his last examination, and studied geology with 
Sedo'wick. Eeturning from their geological excursion to- 
gether in North Wales (August 1831), he found a letter from 
Henslow urging him to apply for the position of naturalist 
on the Beagle, about to start on a surveying expedition. 
His father at first disliked the idea, but his uncle, Josiah 
Wedgwood, pleaded with success, and Darwin started on 
December 27, 1831, the voyage lasting until October 2, 
1836. It is practically certain that he never left Great 
Britain after this latter date. After visiting the Cape de 
Verde and other Atlantic Oceanic islands, they surveyed on 
the South American coasts and adjacent islands (including 
the Galapagos), afterwards visiting Tahiti, New Zealand, 
Australia, Tasmania, Keeling 
Island, Maldives, Mauritius, 

St Helena, Ascension; and 
Brazil, de Verdes, and Azores 
on the way home. His work 
on the geology of the countries 
visited, and that on coral 
islands, became the subject 
of volumes which he pub- 
lished after his return, as , 
well as his Journal of a 
Faturalist, and his other con- 
tributions to the official nar- 
rative. The voyage must be 
regarded as the real prepar- 
ation for his life-work. His 
observations on the relation 
between animals in islands 
and those of the nearest con- 
tinental areas, near akin and 
yet not the same, and between 
living animals and those most 
recently extinct and found 
fossil in the same country, 
here again related but not the 
same, led him even then to 
reflect deeply upon the modi- 
fication of species. He had 
also been much impressed by 
“ the manner in which closely 
allied animals replace one 
another in proceeding south- 
wards ” in South America. 

On his return home Darwin 
worked at his collections, first 
at Cambridge for three months and then in London. His 
pocket-book for 1837 contains the words: “In July opened 
first notebook on Transmutation of Species. Had been 
greatly struck from about the month of previous March 
[while still on the voyage and just over twenty-eight years 
old] on character of South American fossils, and species 
on Galapagos Archipelago. These facts (especially latter) 
origin of all my views.” Hrom 1838 to 1841 he was 
secretary of the Geological Society, and saw a great deal 
of Sir Charles Lyell, to whom he dedicated the second 
edition of his Journal. On January 29, 1839, he married 
his cousin, Emma Wedgwood, the daughter of Josiah 
Wedgwood of Maer. They lived in London until September 
1842, when they moved to Down, which was Darwin’s 
home for the rest of his life. His health broke down 
many times in London, and remained precarious during 
the whole of his life. The immense amount of work which 
he got through was only made possible by the loving care 


of his wife. Eor eight years (1846 to 1854) he was chiefly 
engaged upon four monographs on the recent and fossil 
Cirripede Crustacea (Bag Boc., 1851 and 1854 ; Falceonto- 
graph. Soc., 1851 and 1854). Towards the close of this 
work Darwin became very wearied of it, especially of the 
synonymy. For a time he hoped to start a movement 
which should discourage the habit of appending the name 
of the describer to the name of the species, a custom which 
he thought led to bad and superficial work. From this 
time he was engaged upon the numerous lines of inquiry 
which led to the great work of his hfe, the Origin of 
Species, published in November 1859. 

Soon after opening his note-book in July 1837, he began 
to collect facts bearing u^oon the formation of the breeds 
of domestic animals and plants, and quickly saw “that 
selection was the keystone of man’s success. But how 
selection could be applied to organisms living in a state 

of nature remained for some 
time a mystery to me.” 
Various ideas as to the causes 
of evolution occurred to him, 
only to be successively aban- 
doned. He had the idea 
of “laws of change” which 
affected species and finally led 
to their extinction, to some 
extent analogous to the causes 
which bring about the de- 
velopment, maturity, and 
finally death of an individual. 
He also had the conception 
that species must give rise 
to other species or else die 
out, just as an individual 
dies unrepresented if it bears 
no offspring. These and other 
ideas, of which traces exist 
ill his Diary, arose in his mind, 
together with perhaps some 
general conception of natural 
selection, during the fifteen 
months after the opening of 
his notebook. In October 
1838 he read Malthus on 
Population, and his observa- 
tions having long since con- 
vinced him of the struggle 
for existence, it at once struck 
him “that under these cir- 
cumstances favourable varia- 
tions would tend to bo 
preserved, and unfavourable 
ones to be destroyed. The result of this would be the 
formation of new species. Here, then, I had a theory 
by which to work.” In June 1842 he wrote out a sketch, 
which two years later he expanded to an essay occupying 
231 pages folio. The idea of progressive divergence as an 
advantage in itself, because the competition is most severe 
between organisms most closely related, did not occur to 
him until long after he had come to Down. During the 
growth of the Origin Sir Joseph Hooker was his most 
intimate friend, and on January 11, 1844, he wrote ; “at 
last gleams of light have come, and I am almost convinced 
(quite contrary to the opinion I started with) that species 
are not (it is like confessing a murder) immutable” {l.c., 
iL 23). In 1855 ho began a correspondence with the 
great American botanist Asa Gray, and in 1857 explained 
his views in a letter which afterwards became classical. 
In 1856, urged by Lyell, he began the preparation of a 
third and far more expanded treatise, and had completed 
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about half of it -^'hen, on June 18, 1858, he received a 
manuscript essay from A. K. "Wallacej who was then at 
Ternate in the Moluccas. Wallace wanted Darwin’s 
opinion on the essay, which he asked should be forwarded 
to LyelL Darwin was much startled to find in the essay 
a complete abstract of his own theory of natural selection. 
He forwarded it the same day, writing to Lyell, “your 
words have come true with a vengeance — that I should be 
forestalled.” He placed himself in the hands of Lyell and 
Hooker, who decided to send Wallace’s essay to the 
Linnean Society, together with an abstract of Darwin’s 
work, which they asked him to prepare, the joint essay 
being accompanied by a preface in the form of an explana- 
tory letter written by them to the secretary. The title 
of the joint communication w^as “ On the Tendency of 
Species to form Varieties ; and on the Perpetuation of 
Varieties and Species by Hatural Means of Selection.” It 
was read on July 1, 1858, and appears in the Linn. Soc. 
Jouriud (Zoology) for that year. In this statement of 
the Theory of Natural Selection, Darwin’s part consisted 
of two sections, the first being extracts from his 1844 
essay, including a brief account of sexual selection; the 
second consisting of an abstract of his letter to Asa 
Gray dated September 5, 1857. This latter, probably his 
first attempt to expound natural selection, cannot be sur- 
passed as a clear statement of the theory. Darwin ex- 
plained at the outset, what he insisted on elsewhere, that 
the facts of adaptation or contrivance in nature are the 
real dijSiculty to be explained by a theory of evolution, the 
stumbling-block of every previous suggestion. Until he 
could explain “the mistletoe, with its pollen carried by 
insects, and seed by birds — the woodpecker, with its feet 
and tail, beak and tongue, to climb the tree and secure 
insects” — he was “ scientifically orthodox. ” Hevertheless 
he was led to believe in evolution, apai't from any possible 
motive-cause, by “ general facts in the affinities, embryology, 
rudimentary organs, geological history, and geographical 
distribution of organic beings.” He then proceeds to de- 
scribe the manner in which he met the difficulty of adapta- 
tion by “his notions on the means by which ISTature makes 
her species.” The essentials of the statement are as 
follows : — ^I. Man has made his domestic breeds of animals 
and plants by selection, conscious or unconscious, of very 
slight or greater variations. II. The material for selection 
exists in nature, namely, slight variations of all parts of 
the organism. III. The “unerring power” which sifts 
these variations is Watmrcd Selection . , . which selects 
exclusively for the good of each organic being.” The rate 
of increase is such that only a few in each generation can 
live : hence the never sufficiently appreciated struggle for 
life. “What a trifling difference must often determine 
which shall survive and which perish ! ” The remaining 
heads explain the complex nature of the struggle, the 
reasons for deficient direct evidence, the advantage of 
divergence, &c. In the J oint Essay the phrases “ Hatural 
Selection ” and “ Sexual Selection ” were first made public 
by Darwin, the “struggle for existence’^ by Wallace. 
Darwin and Wallace had only met once before the depart- 
ure of the latter for the East. Their rivalry in the dis- 
covery of the great principle of Hatural Selection was the 
beginning of a lifelong friendship. Wallace was lying ill 
with intermittent fever at Ternate in February 1858, when 
he began to think of Malthus’s Essay, read several years 
before : suddenly the idea of the survival of the fittest 
flashed upon him. In two hours he had “thought out 
almost the whole of the theory,” and in three evenings 
had finished his essay. Darwin, also inspired after reading 
Malthus, in October 1838, did not publish until nearly 
twenty years had elapsed, and then only when Wallace 
sent him his essay. Canon Tristram was the first to apply 
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the new theory, explaining by its aid the colours of desert 
birds, &c. {Ibis^ October 1859). 

Acting under the advice of LyeU and Hooker, Darwin 
then began to prepare what was to become the great work 
of his life. It appeared November 24, 1859, with the full 
title, On the Origin of Species by Means of Natural 
Selection^ or the Freservatiom of Favoured Faces in the 
Struggle for Life. The whole edition of 1250 copies was 
exhausted on the day of issue. The first four chapters 
explain the operation of artificial selection by man and of 
natural selection in consequence of the struggle for exist- 
ence. The fifth chapter deals with the laws of variation 
and causes of modification other than natural selection. 
The five succeeding chapters consider difficulties in the way 
of a belief in evolution generally as well as in natural 
selection. The three remaining chapters (omitting the re- 
capitulation which occupies the last) deal with the evidence 
for evolution. The theory which suggested a cause of 
evolution is thus given the foremost place, and the evidence 
for the existence of evolution considered last of all. This 
method of presentation was no doubt adopted because it 
was just the want of a reasonable motive-cause which more 
than anything else prevented the acceptance of evolution. 
But the other side of the book must not be eclipsed by 
the brilliant theory of Darwin and Wallace. The evidence 
for evolution itself had never before been thought out and 
marshalled in a manner which bears any comparison with 
that of Darwin in the Origin, and the work would have 
been in the highest degree epoch-making had it consisted 
of the later chapters alone. In the fifth chapter Darwin 
incorporated a certain proportion of the doctrines of 
Buffon, — modifications due to the direct influence of en- 
vironment ; and of Lamarck, — the hereditary effects of use 
and disuse. Lyell for a long time hesitated to accept the 
new teaching, and Darwin carried on a long correspondence 
with him. His public confession of faith was made at the 
Anniversary Dinner of the Eoyal Society in 1864. A 
storm of controversy arose over the book, reaching its 
height at the meeting of the British Association at Oxford 
in 1860, when the celebrated duel between Huxley and 
the Bishop of Oxford took place. Throughout these 
struggles Huxley was the foremost champion for evolution 
and for fair play to natural selection, although he never 
entirely accepted the latter theory, holding that until man 
by his selection had made his domestic breed sterile inter 
se, there was no sufficient evidence that selection accounts 
for natural species which are thus separated by the barrier 
of sterility. The theory of natural selection was at first 
greatly misunderstood. Thus some writers thought it 
implied conscious choice in the animals themselves, others 
that it was the personification of some active power. By 
many it was thought to be practically the same idea as 
Lamarck’s. Herbert Spencer’s alternative phrase, “the 
survival of the fittest,” probably helped to spread a clear 
appreciation of Darwin’s meaning. 

The history of opinion since 1859 may be summed up 
as follows. Evolution soon gained general acceptance, 
except among a certain number of those of middle or more 
advanced age at the time when the Origin appeared. 
Although natural selection had been an essential force in 
producing this conviction, there gradually grew up a 
tendency to minimize its importance in relation to the 
causes originally suggested by Buffon and Lamarck, which 
were ably presented and further elaborated by Herbert 
Spencer. In America a school of Neo-Lamarckians ap- 
peared, and for a time flourished under the inspiration of 
the vigorous personality of E. D. Cope. The writings of 
August Weismann next raised a controversy over the scope 
of heredity, assailing the very foundation of the hypotheses 
of Buffon, Lamarck, and Herbert Spencer by demanding 
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evidence that the “acquired characters” upon which they 
rest are capable of hereditary transmission. The quanti- 
tative determination of heredity has been the subject of 
much patient investigation under the leadership of Francis 
Galton. The question of isolation as a factor in species- 
formation has been greatly discussed, G. J. Komanes pro- 
posing, in his hypothesis of “ Physiological Selection,” that 
the barrier of sterility may arise spontaneously by variation 
between two sets of individuals as the beginning instead 
of the climax of specific distinction. Others have fixed 
their attention upon the variations, which provided the 
material for natural selection, and have advocated the view 
that evolution proceeds by immense strides instead of the 
minute steps in which Darwin and Wallace believed. 
Others, again, have found significance in the artificial pro- 
duction of “monstrosities” or huge modifications during 
individual development. All through the period a varying 
proportion of naturalists, probably larger now than at any 
other time, has fol lowed the founders of the theory, and 
has sought the motivc-causo of ovolution in “the accumu- 
lative power of natural selection,” whicdi Darwin, as his first 
public statement indicates, looked upon “as by far the most 
important element in the i»roductioii of new forms.” They 
hold, with Darwin and Wallace, that altAongli variation 
provides the essential material, natural selection, from its 
accumulative [)ower, is of sucdi paramount importance that 
it may be said to create new species as truly as a man may 
he said to make a building out of the material })rovided 
hy stones of various shajes, a nudaphor suggested and 
elaborated by Darwin, and forming Ihc concluding sentences 
of The Yariatioii of Aniniah and /datffs vndnr Domedica- 
iion. This, jarobably tlio stuiond in importanc‘c of all his 
works, was inxblished in 18GH, and may bo looked xxj)on as 
a complete account of the material of wliich ho liad given a 
very condensed abstra(d in the first chapter of the Orujim^ 
together with the condusions suggestcMl by it PTe finally 
brought together an immense number of appanmtly dis- 
connected sots of observations under his “provisional 
hypothesis of pangenesis,” which assumes that every cell 
in the body, at cveuy stage of growth and in maturity, is 
represented in each germ-cell by a giunmuh'. llio germ- 
cell is only the rnceting-plac^e of gemmuh's, and the true 
reproductive power lies in the wliole of the body-tiells 
which despatch their ro|nH‘S(Mdativ('s, hence “ pangenesis.” 
There are rciksons for believing tied, this infinitely (somplox 
conception, in which, as his letti^rs show, he had great 
confidence, was forced upon Darwin in order to explain 
the hereditary transmission of acupiircKl characters involved 
in the small proportion of Lamarckiati doctrine which ho 
incorprated. If such tmnsmissiou does not o(uuir, a far 
simpler hypothesis bixsed on the lines (d Wtrismami’s “con- 
tinuity of the g(;rin-plasjn ” is sufiiciont to micmint for the 
facts. 

The Descent of Ma% md flcketimi in Rdation to fiex., 

, was ^ published in 1871; as the title implies, it really 
consists of two distinct works. Tim first, and ly far the 
shorter, was the full justification c»f lus Htatoinent in the 
Origin that “light would he thrown on the orighx of man 
and his history.” In tb(i second pirt ho brouglit togetlier 
a large iniiss of ovi(lem*o in supimrt of Jiis hypthems of 
sexual selection whicih he had hrkflly ileserilxHl in the 1858 
essay. This hy|M>theHiH explains the development of eoloure 
and structures jieculiar bi one sex and displayctl by it in 
courtship, by tlio prtdbrtmcos of the (ifclier aex* The 
majority of natumllsts prol>ab|y agree with Darwin in 
believing that the (explanation ia real, but relatively un- 
important, It is interoHling tn note that only in this subject 
and those treated of in tlnp YmiMum und&r Dmmntimthyi 
^d Darwin exhausted tlio whole of the material whidi he 
had collected. The EorjnrsMOit of ifm Emotiom^ published 
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in 1872, offered a natural explanation of phenomena which 
appeared to be a difficulty in the way of the acceptance 
of evolution. In 1876 Darwin brought out his tw^o 
previously published geological works on Volcanic Islands 
and iSouth America as a single volume. The widely read 
Formation of Vegetable Mould through the Action of 
Worms appeared in 1881. He also published the follow- 
ing volumes on Botanical subjects. The FMlization of 
Orchids appeared in 1862. The subject of cross-fertiliza- 
tion of flowers was in Darwin’s mind, as shown by bis 
notebook in 1837. In 1841 Eobert Brown directed bis 
attention to Sprengebs work (Berlin, 1793), -wbicb con- 
firmed bis determination to pursue tbis line of research. 
The Effects of Gross- and Self-Fertilization in the Vegetable 
Kingdom (1876) contained tbe direct evidence that tbe 
offspring of cross-fertilized individuals are more vigorous, 
as well as more numerous, than those produced by a self- 
fertilized parent. Efferent Forms of Flowers on Flants 
of the Same Species appeared in 1877. It is here shown 
that tbe different forms, although each possesses both kinds 
of sexual organs, is specially adapted to be fertilized by 
the pollen of another form, and that when artificially 
fertilized by its own pollen less vigorous ofispring, bearing 
some resemblance to hybrids, are produced. He says, “ no 
little discovery of mine ever gave me so much pleasure as 
tbe making out the moaning of heterostyled fiowers” 
{Autobiography). G limbing Flants was published in 1875, 
although it had, in large part, been communicated to the 
Linnean Society, in whoso publications much of the material 
of several of his other works appeared. This inquiry into 
the nature of the movements of twining plants w^as sug- 
gested to him in a paper by Asa Gray. The Power of 
Movement in Plants (1880) was produced by him in 
coiijuniition with his son Francis. It w^as an inquiry into 
the minute power of movement possessed, he believed, by 
plants generally, out of wliicb the larger movements of 
climbing plants of many different groups had been evolved. 
The work included an investigation of other kinds of plant 
movement due to light, gravity, &c., all of which he regarded 
as modifications of the one fundamental movement (cir- 
cuiniimtation), which exists in a highly specialized form 
in climbing plants. Insectivorcms Plants (1875) is prin- 
cipally concerned with tlio description of experiments on 
the Sun-dew (Erosera), although other inscct-catching 
plants, such as Eiomm, are also investigated. 

Charles Darwin’s long life of patient, continuous work, 
the most fruitful, the most inspiring, in the annals of 
modern science, came to an end on April 19, 1882. 'He 
was buried in Westminster Abbey on April 26. It is of 
much interest to attempt to set forth some of the main 
characteristics of the man who did so much for modern 
scionco, and iu so largo a measure moulded tlio form of 
modern thought. Althoxigh his ill-health prevented Darwin, 
except on rare Dt-t'asious, from attending scientific and 
social meetings, and thus from meeting and knowing the 
great body of sciontilie and intellectual workers of his 
time, probably no man has ever inspired ^ a wider and 
deeper personal interest and affection. This was in part 
due to the intimate |Hirsoiml friends who represented him 
in the circles he was unable frequently to enter, but 
<?hiefly to the kindly, generous, and courteous nature which 
was revealed in Ills large eorreBpondence and published 
writings, and 0H|K:5cially in Ms treatment of opponents. 

In a deeply interesting chapter of the cmd Letters 
Francis Darwin has given ua his reminiscences of his 
father’s everyday life. llWng early, he took a short walk 
before broakhrsting alone at 7.45, and then at once set to 
work, “couHidoring the 1| hours between 8.0 and 9.30 
ono of his tot working times.” Heathen read his letters 
and Iktened to reading aloud, returning to work at about 
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10.30. At 12 or 12.15 “lie considered Ms day’s work 
over,” and vrent for a walk, whether wet or fine. For a 
time he rode, but after accidents had occurred tYice, was 
advised to give it up. After lunch he read the newspaper 
and wrote Ms letters or the MS. of his books. At about 
3.0 he rested and smoked for an hour while being read 
to, often going to sleep. He then went for a short walk, 
and returning about 4.30, worked for an hour. After tMs 
he rested and smoked, and listened to reading i^til tea at 

7.30, a meal which he came to prefer to late dinner. He 
then played two games of backgammon, read to himself, 
and listened to music and to reading aloud. He went to 
bed, generally very much tired, at 10.30, and was often 
much troubled by wakefulness and the activity of his 
thoughts. 

It is thus apparent that the number of hours devoted 
to work in each day was comparatively few. The im- 
mense amount he achieved was due to concentration 
during these hours, also to the unfaihng and, because of 
his health, the necessary regularity of his life. 

The appearance of Charles Darwin has been made well 
known in numerous portraits and statues. He was tall 
and thin, being about 6 feet Mgh, but looked less because 
of a stoop, wMch increased towards the end of Ms life. 
As a young man he had been active, with considerable 
powers of endurance, and possessed in a marked degree 
those qualities of eye and hand wMch make the successful 
sportsman. 

Charles Darwin was, as a young man, a beHever in 
Christianity, and was sent to Cambridge with the idea 
that he would take Holy Orders. It is probable, however, 
that he had merely yielded to the influences of his home, 
without thinking much on the subject of religion. He 
first began to reflect deeply on the subject during the two 
years and a quarter which intervened between Ms return 
from theJBedgle (October 2, 1836) and his marriage (J anuary 
29, 1839). His own words are, “ disbelief crept over me at 
a very slow rate, but was at last complete. The rate was 
so slow that I felt no distress.” 

His attitude was that of the tolerant unaggressive 
agnostic, sympathizing with and helping in. the social and 
charitable influences of the English Church in Ms parish. 
He was evidently most unwilling that Ms opinions on 
religious matters should influence others, holding, as his 
son, Francis Darwin, says, “that a man ought not to 
publish on a subject to wMch he has not given special and 
continuous thought ” {lx.j i. p. 305). 

In addition to the personal qualities and powers of 
Charles Darwin, there were other contributing causes 
without which the world could never have reaped the 
benefit of his genius. It is evident that Darwin’s health 
could barely have endured the strain of working for a 
living, and that nothing would have been left over for his 
researches. A deep debt of gratitude is owing to his 
father, Dr Darwin, who placed Mm in a position in which 
all his energy could be devoted to scientific work and 
thought. But Ms iU-health was such that tMs important 
and essential condition would have been insufficient with- 
out another even more essential. Francis Darwin, in the 
Life and Letters (i. pp. 159-160), writes these eloquent 
and pathetic words : — “ Ho one indeed, except my mother, 
knows the full amount of suffering he endured, or the full 
amount of his wonderful patience. For all the latter 
years of Ms life she never left Mm for a night ; and her 
days were so planned that all Ms resting hours might be 
shared with her. She shielded Mm from every avoidable 
annoyance, and omitted nothing that might save him 
trouble, or prevent him becoming over-tired, or that might 
alleviate the many discomforts of Ms ill-health. I hesitate 
to speak thus freely of a tMng so sacred as the lifelong 


devotion which prompted all tMs constant and tender care. 
But it is, I repeat, a principal feature of his life, that for 
nearly forty years he never knew one day of the health 
of ordinary men, and that thus Ms life was one long 
struggle against the w^eariness and the strain of sickness. 
And this cannot be told without speaking of the one 
condition which enabled him to bear the strain and fight 
out the struggle to the end.” 

Charles Darwin was honoured by the chief societies of 
the civilized world. He was made a Knight of the Prussian 
Order, “Four le Merite ” in 1867, a Corresponding Member 
of the Berlin Academy of Sciences in 1863, a Fellow in 

1878, and later in the same year a Corresponding Member 
of the French Institute in the Botanical Section. He 
received the Bressa Prize of the Eoyal Academy of Turin, 
and the Baly Medal of the Eoyal College of P^sicians in 

1879, the WoUaston Medal of the Geological Society in 

1859, a Eoyal Medal of the Eoyal Society in 1853, and 
the Copley Medal in 1864. His health prevented him 
from accepting the Honorary Degree which Oxford Uni- 
versity wished to confer on him, but Ms own University 
had stronger claims, and he became an Honorary LL.D. 
Cantab, in 1877. 

The Life and Letters of Charles Darwin^ including an autohio- 
graphical chapter. Edited by his son Feancis Daewin. 3 vols. 
London, 1887. — Charles Darwin: his life told in an autobiographical 
chapter ^ and in a selected series of his published letters. Edited by 
his son Feancis Daewin. London, 1892. — Charles Darwin and 
the Theory of Natural Selection. By E. B. Poulton. London, 1896. 
— Life and Letters of Thomas Henry Huxley. By his son Leonaed 
Huxley. 2 vols. London, 1900. (e. B. P.) 

Da.tia .9 a native state of India, in the Bundelkhand 
agency. It lies in the extreme north-west of Bundelkhand, 
near Gwalior. Area, 837 square miles. Population, 
(1881), 182,598^ (1S91), 186,440, showing an increase of 
2 per cent.; average density, 223 persons per square 
mile. Estimated gross revenue, Es.10,00,000 ; tribute to 
Sindhia paid through the British Government, Es.15,000. 
The chief, whose title is Maharaja, is a Eajput of the 
Bundela clan, being descended from a younger son of a 
former chief of Orchha. The present Maharaja was 
appointed K.C.S.I in 1898. The state suffered from 
famine in 1896-97, and again to a less extent in 1899- 
1900. It is traversed by the branch of the Indian Midland 
Eailway from Jhansi to Gwalior. The Town of Datia is 
situated in 25“ 40' H. lat. and 78“ 30' E. long. ; railway 
station, 16 miles from Jhansi. Population (1881), 28,346 ; 
(1891), 27,566. It is surrounded by a stone wall, en- 
closing handsome palaces, with gardens. 

Daubigrny, Charles - Francois (1817- 

1878), French landscape painter, allied in several ways 
with the Barbizon School He was born in Paris, 15th 
February 1817, but spent much time as a child at Yal- 
mondois, a village on the Oise to the north-west of Paris. 
Daubigny was the son of an artist, and most of his family 
were painters. He began to paint very early in life, 
and at the age of seventeen he took a studio of his own. 
Within twelve months he had saved enough to go to 
Italy, where he studied and painted for nearly two years ; 
he then returned to Paris, not to leave it again until, in 

1860, he took a house at Auvers on the Oise. By 1837 
Daubigny had become famous as a river and landscape- 
painter, althongh he had been devoting himself as well to 
drawing in black-and-white, to etching, wood engraving, and 
lithography. In 1855 his picture, “Lock at Optevoz,”* 
now in the Louvre, was purchased by the State ; four years 
later Daubigny was created Knight of the Legion of 
Honour, and in 1874 he was promoted to be an Oflfleer. 
In 1866, at the invitation of Lord, then Mr, Leighton and 
others, he visited London, where, however, he was hurt by 
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Ms now famous “ Moonlight ” being badly hung in the Old 
Royal Academy. But the personal encouragement of his 
admirers in England made up for the disappointmentj and 
the sale of his picture to a Royal Academician greatly 
pleased him. In 1870-71 he again visited London, and 
subsequently Holland, where he painted a number of river 
scenes with windmills. In 1874, having returned to Paris, 
he fell HI, and from that time until he died (on 19 th 
February 1878) his work won less distinction than before. 
Daubigny’s finest pictures were painted between 1864 and 
1874, and these for the most part consist of carefully com- 
pleted landscapes with trees, river, and a few ducks. It 
has curiously been said, yet with some appearance of 
truth, that when Daubigny liked his pictures himself he 
added another duck or two, so that the number of ducks 
often indicates greater or less artistic quality in his pictures. 
One of his sa 3 dngs was, “ The best pictures do not sell,” as 
he frequently found his finest achievements little under- 
stood. Yet although during the latter part of his life he 
was considered a highly successful painter, the money value 
of his pictures since his death has increased nearly tenfold. 
Daubigny is chiefly preferred in his riverside pictures, of 
which he painted a great number, but although there are 
two large landscapes by Daubigny in the Louvre, neither 
is a river view. They are for that reason not so typical 
as many of his smaller Oise and Seine pictures. None of 
his paintings can be seen in public galleries in Great 
Britain, although they frequently appear in loan exhibitions 
both in London and in Scotland. 

The works of Daubigny are, like Corot’s, to be found in 
many modern collections. His most ambitious canvases 
are : “Spring-time” (1857), in the Louvre; “Borde de la 
Cure, Morvan” (1864); “YillerviUe sur Mer” (1864); 
“Moonlight” (1865); “Andr^sy sur Oise” (1868); and 
“Return of the Flock — Moonlight” (1878). 

His followers and pupils were his son Karl (who some- 
times painted so well that his works are occasionally 
mistaken for those of his father, though in few cases do 
they equal his father’s mastery), Oudinot, Delpy, and 
Damoye. 

Fred Henriet. Q. DauUgny et son CEuvre. Paris, 1878. — 
D. Croal Thomson. The Barbizon School of Bainters. London, 
1890.— J. lY. Mollett. Daubigny. London, 1890. — J. Claretie. 
Beintres and Sculpteurs Contemporains : Daubigny, Paris, 1882, — 
Albert Wolee. La Capiiale de V Art : Oh. Francois Daubigny. 
Paris, 1881. (n. c. T.) 

Daudeti Alphonse (1840-1897), French 
novelist, was born at Nimes on the 13th May 1840. 
His family, on both sides, belonged to the bourgeoisie. 
The father, Vincent Daudet, was a silk manufacturer — 
a man dogged through life by misfortune and failure. 
The lad, amid much truancy, had but a depressing 
boyhood. In 1856 he left Lyons, where his schooldays 
had^ been mainly spent, and began life as an usher at 
Alais, in the south. The position proved to be intoler- 
able. As Dickens declared that all through his prosper- 
ous career he Was haunted in dreams by the miseries 
of his apprenticeship to the blacking business, so Daudet 
says that for months after leaving Alais he would wake 
with horror thinking he was still among his unruly 
pupils. On the 1st November 1857 he abandoned teach- 
ing, and took refuge with his brother Ernest, only some 
three years his senior, who was trying, “and thereto 
soberly,” to make a living as a journalist in Paris. 
Alphonse betook himself to his pen likewise, — wrote 
poems, shortly collected into a small volume Les Amour- 
ernes (1858), which met with a fair reception, — obtained 
employment on the Figaro^ then under Villemessent’s 
energetic editorship, wrote two or three plays, and began 
to be recognized, among those interested in literature. 


as possessing individuality and promise. Morny, the 
emperor’s all-powerful minister, appointed him to be one 
of his secretaries, — a post which he held till Morny’s 
death in 1865, — and showed him no small kindness. He 
had put his foot on the road to fortune. The first of his 
longer books, Le Petit Chose (1868), did not, however, 
produce any very popular sensation. It is, in its main 
feature, the story of his own earlier years told with much 
grace and pathos. But the next book, Fromeut jeune et 
Risler aine (1874), at once took the world by storm. It 
struck a note, not new certainly in English literature, 
but comparatively new in French. Here was a writer 
who possessed the gift of laughter and tears, a writer 
not only sensible to pathos and sorrow, but also to 
moral beauty. He could create too. His characters were 
real and also typical ; the rates, the men who in life’s 
battle had flashed in the pan, were touched with a 
master hand. The book was alive. It gave the illusion 
of a real world. Jack, the story of an illegitimate child, 
a martyr to his mother’s selfishness, which followed in 
1876, served only to deepen the same impression. Hence- 
forward his career was that of a very successful man of 
letters, — publishing novel on novel, Le Nahah (1877), Les 
Rois en Exil (1879), Numa Roumestan (1880), Sajpho, 
LPmmortel, — and writing for the stage at frequent in- 
tervals, — giving to the world his reminiscences in Trente 
ans de Paris and Souvenirs dun homme de lettres. These, 
with the three Tartarins, — Tartarin the mighty hunter, 
Tartarin the mountaineer, Tartarin the colonist, — and the 
admirable short stories, written for the most part before 
he had acquired fame and fortune, constitute his life 
work. Though Daudet defended himself from the charge 
of imitating Dickens, it is difficult altogether to believe 
that so many similarities of spirit and manner were quite 
unsought. What, however, was purely his own was his 
style. It is a style that may rightly be called “ impression^ 
ist,^^ full of light and colour, not descriptive after the old 
fashion, but by a masterly juxtaposition of words that are 
like pigments flashing its intended effect. Nor does it 
convey, like the style of the Goncourts, for example, a 
constant feeling of effort. It is full of felicity and charm, — 
un charmeur M. Zola has called him. An intimate friend 
of Edmond de Goncourt (who died in his house), of 
Flaubert, of M. Zola, Daudet belonged essentially to the 
naturalist school of fiction. His own experiences, his 
surroundings, the men with whom he had been brought 
into contact, various persons who had played a part, more 
or less public, in Paris life — all passed into his art. But 
he vivified the material supplied by his memory. His 
world has the great gift of life. LLmmortel is a bitter 
attack on the French Academy, to which august body 
Daudet never belonged. His married life — he married in 
1867 — seems to have been singularly happy. There was 
perfect intellectual harmony, and Madame Daudet pos- 
sesses much of his literary gift. In his later years came 
insomnia, failure of health, and chloral. He died in Paris 
on the 17th December 1897. The story of Daudet’s earlier 
years is told in his brother Ernest Daudet’s Mon frlre et 
moi. There is a good deal of autobiographical detail 
in Daudet’s Trente ans de Paris and Souvenirs dun 
homme de lettres, and also scattered in his other books. 
The references to him in the Journal des Goncourts are 
numerous. (f. t. m.) 

Dauphindi one of the old provinces (the name is still 
in current use in the country) of pre-Revoliitionary France, 
in the south-east portion of France, between Provence 
and Savoy. After the death of the last king of Burgundy, 
Rudolf III, in 1032, Dauphind (as part of his realm) 
reverted to the far-distant emperor. Much confusion fol- 
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ioyed, out of wMcli the counts of Albon (between Valence 
and Vienne) gradually came to the front. The first dynasty 
ended in 1162 with Guigue V., whose daughter and 
heiress, Beatrice, carried the possessions of her house to her 
husband, Hugh III., duke of Burgundy. Their son, Andre, 
continued the race, this second dynasty making many 
territorial acquisitions, among them (by marriage) the 
Embrunais and the Gapengais in 1232. In 1282 the 
second dynasty ended in another heiress, Anna, who 
carried all to her husband, Humbert, lord of La Tour du 
Pin (between Lyons and Grenoble). The title of the chief 
of the house was Count (later Dauphin) of the Viennois, 
not of Dauphine. 

The origin of the title Dauphin” (borne also by the allied 
house of Anv’ergne) is very obscure. Guigue IV. (1132-1142) 
seems to have adopted the rare name Delphinus ” as a second 
Christian name, and so did his son, Guigue V. (1142-1162). The 
latter’s daughter, Beatrice, the heiress, gave it to her son Andre, 
to recall his descent from the ancient house of the counts of Alhon. 
Two princes of the second dynasty, namely, Guigue VI. and John L, 
use the form Dalphini ” (genitive case) as a sort of patronymic. 
But even under Guigue VI. (1237-1270) the term “Delphinus’^ is 
used (especially by foreigners) as a title of dignity, and is so borne 
regularly by che third dynasty. The “canting arms ” of a dolphin 
were borrowed from the Counts of Clermont (Dauphins of Auvergne), 
and appear first in 1237 on a seal of Guigue VI., son of Andre 
Dauphin (1192-1237). Humbert II. (1333-1349), grandson of the 
heiress Anna, was the last independent Dauphin, selling his 
dominions in 1349 to Charles of Valois, and stipulating that every 
one who inherited this province should hear the name of Dauphin, 
and quarter the arms of Dauphine with those of France. As a 
matter of fact, the title was borne by all succeeding eldest sons of 
the kings of France. In 1422 the Diois and the Valentinois by the 
will of the last count passed to the eldest son of Charles VI., and 
in 1424 were annexed to the Dauphine. Louis (1440-1461), later 
Louis XL of France, was the last Dauphin who occupied a semi- 
independent position. The suzerainty of the emperor gradually 
died out In the 16th century the names of Farel and of the duke 
ofLesdiguieres are prominent in Dauphine history. The “States” 
of Dauphine (dating from about the middle of the 14th century) 
were suspended by Louis XIII. in 1630. (w. A. B. C.) 

Dd.venport| capital of Scott county, Iowa, TJ.S.A., 
in 41° 30' K lat and 90° 39' W. long., on the west bank 
of the Mississippi, at the foot of Eock Island Eapids, at 
an altitude on the river bank of .590 feet. It is laid out 
on a regular plan, is supplied with water from the Missis- 
sippi by the HoUy pumping system, is well sewered and 
weU paved with brick and macadam, and contains six 
wards. It is entered by three great railway systems, and 
enjoys a large trade. In 1890 it contained 475 manu- 
facturing establishments, with a capital of $8,732,122, and 
employing 5136 hands j the value of the manufactured 
goods was $10,357,232. The principal articles of manu- 
facture were lumber and flour. The assessed valuation of 
real and personal property in 1900, on a basis of about 
one-half of the full value, was $14,396,585, the . debt of 
the municipality was $441,112, and the total rate of taxa- 
tion was $51-75 per $1000. The death-rate in 1900 was 
15-9. Population (1880), 21,831 ; (1890), 26,872 ; (1900), 
35,254, of whom 8479 were foreign born and 488 negroes, 

DclV0fltf*y, a municipal borough of Horthampton- 
shire, England, 12 miles west by north of Northampton. 
There are Established, Eoman Catholic, Congregational, 
and Methodist churches ; an endowed grammar school, and 
a grammar school for girls. A pnbhc recreation ground 
was opened in 1890. The principal industry is the manu- 
facture of boots and shoes. Area, 3427 acres. Population 
(1881), 3859; (1901), 3780. 

Davey of Fern hurst, Horace Davey, 

Eaeox (1833 ), English judge, son of Peter Davey, of 

Horton, Bucks, was born 30th August 1833, and educated 
at Eugby and University College, Oxford. He took a 
double first-class in classics and mathematics, was senior 
mathematical scholar and Eldon law scholar, and was 
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elected a feUow of his college. In 1861 he was called to 
the Bar at Lincoln's Inn, and read in the chambers of Mr 
(afterwards Vice-Chancellor) Wickens. Devoting himself 
to the Chancery side, he soon acquired a large practice, and 
in 1875 became a Q.C. In 1880 he was returned to 
Parhament as a Liberal for Christchurch, Hants, but lost 
his seat in 1885. On Mr Gladstone's return to power in 
1886 he was appointed Sohcitor-General and was knighted, 
but had no seat in the House; from 1888 to 1892 he sat 
for Stockton-on-Tees. As an equity lawyer Sir Horace 
Davey ranks among the finest intellects and the most 
subtle pleaders ever known at the English Bar. He was 
standing counsel to the University of Oxford, and senior 
counsel to the Charity Commissioners, and was engaged in 
all the important Chancery suits of his time. Among the 
chief leading cases in which he took a prominent part were 
those of The Mogul Steamship Company, BosweU v. Cokes, 
Erlanger New Phosphate Co., and the Ooregum Gold 
Mines Co. ; he was counsel for the promoters in the trial 
of the Bishop of Lincoln, and leading counsel in the 
Berkeley Peerage case. In 1862 he married Miss Louisa 
Donkin. In 1893 he was raised to the Bench as a Lord 
Justice of Appeal, and in the next year was made a Lord 
of Appeal in Ordinary and a life-peer. 

David, F4licien (isio -1876), Erench composer, 
was born on 13th April 1810 at Cadenet. After having 
studied for a while at the Paris Conservatoire, he joined 
the sect of Saint Simonians, and travelled in the East in 
order to preach the new doctrine. After three years’ 
absence, during which he visited Constantinople, Smyrna, 
and spent some time in Egypt, he returned to Erance and 
published a collection of Oriental melodies. Eor several 
years he worked in retirement, and wrote two symphonies, 
some chamber music, and songs. On the 8th of December 
1844 he suddenly leapt into fame through the extraordin- 
ary success obtained by his symphonic ode entitled Le 
Desert, produced at the Conservatoire. In this work 
David had struck out a new line. He had attempted in 
simple strains to evoke the majestic stillness of the desert. 
Notwithstanding its title of “symphonic ode,” Le 
Desert has httle in common with the symphonic style. 
What distinguishes it is a certain ndiveti of expression and 
an effective Oriental colouring. In this last respect David 
may be looked upon as the precursor of a whole army 
of composers. His succeeding works, Mdise au Sinai 
(1846), Ghristophe Colomh (1847), DEden (1848), scarcely 
bore out the promise shown in Le Disert, although 
the second of these compositions was successful at the 
time of its production. David now turned his atten- 
tion to the theatre, and produced the following operas 
in succession : La Ferle du Brisil (1851), Herculanvm 
(1859), Lalla-BouTch (1862), Le Saphir (1865). Of 
these, Lalla-Bouhh is the one which has obtained the 
greatest success. It is still played in France. He died at 
Saint-Germain-en-Laye on the 29th of August 1876. If 
David can scarcely be placed in the first rank of French 
composers, he nevertheless deserves the consideration due 
to a sincere artist, one who was undoubtedly inspired by 
lofty ideals. At a time when the works of Berlioz were 
caviare to the general, David succeeded in making the 
public take interest in music of a picturesque and descrip- 
tive kind. Thus he may be considered as one of the 
pioneers of modern Erench musical art. (a. he.) 

DaviSi Jefferson (1808-1889), American soldier 
and statesman. President of the Confederate States in 
the American War of Secession, was born on 3rd June 
1808 in Christian (now Todd) county, Kentucky. His 
father, Samuel Davis, was of Welsh, his mother, Jane 
Cook, of Scotch-Irish, descent. Jefferson Davis was edu- 
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cated at Transylvania College and West Point Academy. 
From the latter he graduated in July 1828, with the rank of 
second lieutenant of infantry. He was assigned for duty 
to Jefferson Barracks at St Louis, and later to Fort Craw- 
ford, now Prairie du Chien, Wisconsin. Here he met 
Sarah Knox, the daughter of the commanding officer, whom 
he married two years later. During the Black Hawk war 
he was under General Winfield Scott at Fort Snelling, and 
was sent to Dixon, Illinois, to muster into service some 
volunteers from that State. Their captain w^as Abraham 
Lincoln, and Lieutenant Davis is said to have adminis- 
tered to him his first oath of allegiance. After his 
marriage, he resigned from the army and settled in Missis- 
sippi, where Mrs Davis died of fever, and Jefferson Davis 
afterwards married Miss Yarina Howell of Mississippi. In 
1843 Mr Davis entered the field of politics as a Democrat, 
and exhibited great power as a public speaker. In 1844 
he was chosen as Presidential 
Elector, and in 1845 was 
elected to Congress. From 
the beginning of his political 
career he advocated a strict 
construction of the United 
States Constitution. He was 
an ardent admirer of John 
C. Calhoun and his political 
opinions. In his speeches in 
Congress, which were few, he 
clearly defined his position in 
regard to State Eights, which 
he consistently held ever after- 
wards. During his first ses- 
sion, war with Mexico was 
declared, and he left his seat 
to take command of the First 
Eegiment of Mississippi Yol- 
unteers. He was greatly dis- 
tinguished for gallantry and 
soldierly conduct at Monterey 
and Buena Yista. In this 
last battle he was severely 
wounded early in the engage- 
ment, but continued in com- 
mand until victory crowned 
the American arms. 

Upon his return to his 
home, he was made a United 
States Senator. After a serv- 
ice of nearly six years, he 
resigned his seat to accept 
the nomination for Governor 
of his State, but was de- 
feated. In 1853 he accepted the position of Secretary of 
War in the Cabinet of President Pierce, and for four 
years performed the duties of the office with great distinc- 
tion and with lasting benefit to the nation. He organized 
the engineer companies which explored and rej)orted on 
the several proposed routes for a railway connecting the 
Mississippi Yalley with the Pacific Ocean. He effected the 
enlargement of the army, and made material changes in its 
equipment of arms and ammunition, utilizing the latest 
improvements. He made his appointments of subordinates 
on their merits, regardless of party considerations. He 
revised the system of tactics, perfected the signal corps 
service, and enlarged the coast and frontier defences of the 
country. At the end of his service in the Cabinet, he was 
returned to the Senate, and continued as a member until 
the secession of his State in 1861. As a senator he stood 
in the front rank in a body distinguished for its ability j 
and his purity of character and courteous manner, together 
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with his intellectual gifts, won him the esteem of all 
parties. While believing in Secession as a last resort, he 
earnestly sought to avoid the necessity, and when his State 
passed the ordinance he resigned his seat with the saddest 
forebodings of the impending conflict. His parting speech 
was a clear and able statement of the position taken by 
his State, and a most pathetic expression of his feelings in 
saying farewell to his associates. 

On 25th January 1861 Mr Davis was commissioned 
Major-General of the forces Mississippi was raising in view 
of the threatened conflict. On the 9th of February he 
received the unanimous vote of the Congress of the seceded 
States as President of the Confederate States of America.'’ 
This office he had not sought, preferring service in the field. 
His brilliant career, both as a civilian and a soldier, drew 
all eyes to him as best fitted to guide the fortunes of the 
new Confederacy, and with a deep sense of the responsi- 
bility he obeyed the call. 
He heartily approved of the 
Peace Conference,” which 
attempted to draw up a plan 
of reconciliation between the 
two sections, but whose failure 
made war inevitable. The 
disparity between the hostile 
sections was very great. In 
white population the North 
had four times that of the 
South, and her manufactur- 
ing resources were nearly five 
hundred times as great; she 
had uninterrupted commerce 
with the outside world, and 
out of her population and the 
great stream of immigrants 
she had an unlimited supply of 
soldiery. She had the army 
and navy, with the muni- 
tions of war belonging to the 
Federal Government. On the 
other hand, the South had to 
create everything needed for 
war. Never having been a 
manufacturing people, and 
having her ports soon block- 
aded, she was greatly at a 
disadvantage. It was, indeed, 
astonishing that she was able 
to maintain the unequal con- 
test for four years. MonL 
gomery, Alabama, was the 
first Confederate capital, but 
after Yirginia joined her sister States, the seat of govern- 
ment was removed to Eichmond. How Mr Davis — 
of whom Mr Gladstone, in the early days of English 
sympathy with the South, said that he had “made a 
nation” — bore himself in his most responsible position 
during the gigantic conflict which ensued, cannot here be 
related in detail. It is sufficient to say that it was with 
great ability and an unblemished character. In a wonder- 
fully short time he organized and put into the field one of 
the finest bodies of soldiers* of which history has record. 
Factories sprung up in the South in a few months, supply- 
ing the army with arms and munitions of war, and the 
energy of the President was everywhere apparent. That 
he committed serious errors, his warmest admirers will 
hardly deny. Unfortunately his firmness developed into 
obstinacy, and exhibited itself in continued confidence in 
officers who had proved to be failures, and in dislike of some 
of his ablest generals. He committed the great mistake, too, 
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of directing the movements of distant armies from the 
seat of government, though those armies were under able 
generals. This naturally caused great dissatisfaction, and 
more than once resulted in irreparable disaster. 

Only two instances need be cited. In the winter of 
1861-62 General Thomas J. (‘‘Stonewall’’) Jackson was 
in command of the YaUey forces. He planned and esecuted 
a brilliant winter attack on Eomney in Hampshire county, 
occupied by the Eederals, and during his march destroyed 
a dam on the Chesapeake and Ohio Canal, an important 
feeder to Washington. The position gained was very im- 
portant in the defence of the VaUey of Yirginia. General 
Loring, with a part of the command, was left at Romney 
to hold the advantages gained. But he communicated 
■with the War Department, and requested to be allowed 
to retire, on the plea that he might be cut off, although 
Jackson was within supporting distance. Thereupon, the 
administration, without consultation with General J ackson, 
ordered Loring’s withdrawal, which resulted in a serious 
disadvantage in the defence of the Yalley. General 
Jackson at once tendered his resignation, and it was with 
the greatest difS.culty that the Governor of Yirginia, with 
something like an apology from the War Department, was 
able to retain for the Confederacy the services of this great 
military genius. In 1864 General Joseph E. Johnston, in 
command of the army of Tennessee, was faced by General 
Sherman with nearly double his force. Johnston eluded 
Sherman’s efforts to outflank him, and in a series of en- 
gagements, inflicting great loss, drew him some hundreds 
of miles from his base. He then urged Mr Davis to send 
a strong body of cavalry to the rear of Sherman and 
destroy his line of supplies. This Mr Davis declined to 
do, but instead insisted on Johnston’s stopping the advance 
of his opponent. General Sherman commanded the best 
of the Federal troops, and Johnston, having reached 
Atlanta and having prepared to defend it on his own chosen 
ground, declined to say what his future movements might 
be, as they were dependent on the fortunes of war. 
Whereupon Mr Davis relieved him and placed in command 
General J. B. Hood, a greatly inferior soldier, who, in a 
series of wild assaults on Sherman, soon shattered the 
magnificent army which Johnston had led with such 
ability. 

The defeats of Hood hastened the fate of the Confeder- 
acy. During the winter of 1864-65 the resources of the 
Government showed such exhaustion that it was apparent 
that the end would come with the opening of the Spring 
campaign. This was clearly stated in the reports of the 
Heads of Departments and of General Lee. President 
Davis, however, acted as if he was assured of ultimate suc- 
cess. He sent Duncan F. Kenner as special commissioner 
to the courts of England and France to obtain recognition 
of the Confederacy on condition of the abolition of 
slavery. When a conference was held in Hampton Roads 
on 3rd February 1865 between President Lincoln and 
Secretary Seward on the one side, and A. H. Stevens, R. 
M. T. Hunter, and Judge James A. Campbell, representing 
President Davis, on the other, he instructed his representa- 
tives to insist on the recognition of the Confederacy as a 
condition to any arrangement for the termination of the 
war. This defeated the object of the conference, and 
deprived the South of terms which would have been more 
beneficial than those imposed by the conqueror when the 
end came a few weeks later. The last days of the Con- 
federate Congress were spent in recriminations between 
that body and President Davis, and the popularity ^with 
which he commenced his administration had almost entirely 
vanished. 

After the surrender of the armies of Lee and Johnston 
in April 1865, President Davis attempted tp make his way 
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through Georgia across the Mississippi, in the vain hope 
of continuing the war with the forces of Generals Smith 
and Magruder. He was taken prisoner by Federal troops 
before he reached the river, and was brought back to Old 
Point, Yirginia, that he might be confined in prison at 
Fortress Monroe. His prison was a casemate under a damp 
parapet, in which a light w^as kept constantly burning, and 
sentinels paced backwards and forwards continually. He 
was heavily chained, and his coarse food was served in 
filthy vessels. He entered the prison a feeble man, and 
such treatment soon brought him to death’s door. Dr 
Craven, the Federal surgeon who attended him, by earnest 
pleas had his treatment changed and saved his life. Per- 
sistent efforts were made to connect him with the assassin- 
ation of President Lincoln and with the harsh treatment of 
prisoners at Andersonville, but without avail. Two indict- 
ments were found against him for treason, and for several 
years he was denied trial or bail. Such cruel treatment 
aroused the sympathy of the Southern people, who regarded 
him as a martyr to their cause, and in a great measure 
restored him to that place in their esteem which by his 
blunders he had lost. It also aroused a general feeling in 
the North, and when finally he was admitted to bail, 
Horace Greely, Cornelius Yanderbilt, Gerrett Smith, and 
others in that section who had been his political opponents, 
became his sureties. Charles O’Conor, a leader of the New 
York Bar, volunteered to act as his counsel. With him 
was associated Robert Ould of Richmond, a lawyer of great 
ability. They moved to quash the indictment on which 
he was brought to trial. Chief Justice Chase and Judge 
Underwood constituted the court, which was divided, the 
Chief Justice voting to sustain the motion and Underwood 
to overrule it. The matter was thereupon certified to the 
Supreme Court of the United States, and no decision of 
which there is record was ever announced by that high 
tribunal. Meanwhile the administration dismissed the 
prosecution and discharged the accused. The health of 
Mr Davis was greatly injured by the harsh treatment 
inflicted on him while at Fortress Monroe, a harrowing ac- 
count of which is given by the Federal surgeon Dr Craven 
in his Prison Life of Jefferson Davis, It was some years 
before he was sufficiently recovered to write his Rise and 
Fall of the Confederate States of America. In this 
volume he attempted to vindicate his administration, and 
in so doing he attacked the records of those generals he 
disliked. He died on 6th December 1889 at New Orleans, 
leaving a widow and two daughters — Margaret, who married 
J. A. Hayes, and Yarina, better known as “Winnie” 
Davis, the “ daughter of the Confederacy,” who died un- 
married in 1899. 

The life of Jefferson Davis has been written several times. The 
most prominent of these publications are those by J. Williara 
Jones, D.D., and by Mrs Yarina Davis, his widow. But his life 
is so prominently identified with the struggle between the States, 
that every history of that great contest must present him in the 
foreground. (w. W. H*.) 

Da,Wlish| a seaside resort in the Ashburton parlia- 
mentary division of Devonshire, England, 11 miles south 
by east of Exeter by rail. A masonic hall was built in 
1890. A dispensary was established in 1885, and an 
infirmary in 1896. The cottage hospital, founded in 1871, 
was removed to other premises in 1880. The area of the 
civil parish is 5370 acres. The population in 1881 was 
4595, and in 1891 it was 4925. The area of the urban 
district is 1500 acres. The population in 1881 was 3977 ; 
in 1901, 4003. 

Dawson, Sir John William (1820-1899), 
Canadian man of science, was born at Pictou, Nova Scotia, 
on 30th October 1820. Of Scottish descent, he went to 
Edinburgh to complete his education, and graduated at 
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that university in 1842. Beturning to Canada he carried 
out some geological explorations under the direction of Sir 
Charles Lyell, and was afterwards appointed superin- 
tendent of education for Nova Scotia, a position in which 
he was responsible for important reforms in the educational 
iiiTangements of the province. From 1855 to 1893 he was 
principal of M'Gill University, which prospered under his 
lostering care and attained a reputation that w^as a good 
deal more than local. When the Boyal Society of Canada 
was constituted he was the first to occupy the presidential 
chair and he also acted as president of the British 
Association at its meeting at Birmingham in 1866, and of 
the American Association for the Advancement of Science. 
Sir William Dawson’s name is especially associated with 
the Eozoon Canadense^ which in 1865 he described as an 
oro-anism existing in a fossil state in the Laurentian rocks, 
but his views on the subject were far from commanding 
general assent. Besides many memoirs pubhshed in the 
Transactions of various learned societies, he was the author 
of numerous popular books on geological subjects. In 
these he maintained a distinctly theological attitude, 
declining to admit the descent or evolution of man from 
brute ancestors, and holding that the human species only 
made its appearance on this earth within quite recent 
times. He died on 20th November 1899. His son, 
Geoege Meecee Dawson (1849-1901), was born at 
Pictou on 1st August 1849, and received his education at 
McGill University and the Boyal School of Mines, London, 
where he had a brilliant career. In 1873 he was appointed 
geologist and naturalist to the North American Boundary 
Commission, and two years later he joined the staff of the 
Geological Survey of Canada, of which he became assistant 
director in 1883, and director-general in 1895. He was in 
charge of the Canadian Government’s Yukon Expedition 
in 1887, and as one of H.M. Bering Sea Commissioners 
spent the summer of 1891 investigating the facts of the 
seal fisheries on the northern coasts of Asia and America. 
For his services there, and at the subsequent arbitration in 
Paris, he was made a C.M.G. He died on 2nd March 
1901. He was the author of many scientific papers and 
reports, especially on the surface geology and glacial 
phenomena of the northern parts of America, and he was 
largely responsible for the Canadian articles in this 
Supplement. 

Da.X, chief town of arrondissement, in the department 
of Landes, France, 35 miles west-south- west of Mont- 
de-Marsan, with station on railway from Bordeaux to 
Bayonne. It is an important market for resinous 
substances, cattle, mules, and horses, and has considerable 
mercantile interchange with Spain. In the middle of the 
town there is a hot sulphur spring of a temperature of 
140° Fahr.; and the place is consequently frequented by 
visitors for the sake of the baths. An important new 
bathing establishment, beautifully situated on the site of 
the old castle and near the Adour, was opened by the 
President of the Bepublic in 1891. In the same year a 
monument to the engineer Borda (d. 1799) was unveiled. 
Population (1881), 8359; (1891), 8403; (1896), 8307, 
(comm.) 9836; (1901), 10,329. 

Da^ytorii a city of Campbell county, Kentucky, 
U.S.A., on the south bank of the Ohio river, opposite 
Cincinnati, and adjoining Bellevue and Newport, Ky., 
in the northern part of the state. Population (1890), 
4264 ; (1900), 6104, of whom 655 were foreign-born and 
63 negroes. 

Dayton, capital of Montgomery county, Ohio, 
U.S.A., in 39° 44' N. lat. and 84*^ 08' W. long., on the 
Great Miami river, which here is not navigable, at an 
altitude of 737 feet. The site is level, and the streets 


broad, with a fairly regular plan, and paved with gravel. 
It is supplied with water by the Holly pumping system, the 
works being owned by the city. Dayton is a commercial 
city of importance, being on the Miami and Erie Canal, 
and on ten lines of railway, belonging to five railway 
companies, and radiating in all directions. Its manufac- 
tures are large and varied. In 1890 the invested capital 
was $13,470,000, employing over 12,000 hands. The 
product was valued at $22,446,572. The more prominent 
of the products were agricultural implements, flour, and 
iron and steel goods. The assessed valuation of real and 
personal property, on a basis of about 55 per cent, of the 
full value, was, in 1899, $42,565,200, the net debt of the 
municipality, $3,562,943, and the rate of taxation, $25 ’60 
per $1000. The city had a slow growth between 1870 
and 1880, but from then until 1900 it increased rapidly, 
owing to the development of manufactures and trade. 
Population (1880), 38,678; (1890), 61,220; (1900), 
85,333, of whom 10,053 w^ere foreign-born and 3387 
negroes. The death-rate in 1900 was 16‘5. 

DeSlCOn- — The germ of the Christian diaconate may 
be seen in the choosing of the Seven (Acts vi.), wLose 
primary function was “ to serve tables ” ; but its definite and 
permanent shape comes from the Greek churches founded 
by St Paul. The ministers of these formed two distinct 
classes, “ those who rule ” and those who serve,” with the 
designations cirLo-KOTroi and Sta/covot ; and St Paul enumer- 
ates their qualifications in 1 Tim. iii. 8-13, &c. With the 
development of the episcopate (in the later sense), the 
deacons became the immediate ministers of the bishop for 
disciplinary purposes ; and their primary function was ex- 
tended to include supervising church property, visiting the 
sick, distributing alms, &c. By degrees these became sub- 
sidiary to another function, that of ministering in the 
church, especially in Baptism and the Eucharist, and 
later on that of teaching too. And thus the duties of 
the deacon came to be summed up as follows in the 
Homan Pontifical : diaconus oportet ministrare ad altar e, 
haptizare et prcedicare. (In the English Ordinal both 
functions, ministering in temporal matters and ministering 
in the congregation, are kept in view. ) But the fundamental 
character of his office remained : on the one hand he was 
sharply distinguished, as being in “holy orders” like the 
bishop and presbyter, from the various lower orders in the 
ancient Church ; on the other hand, ho “ ministered ” to 
those of higher degree. And although in their absence fresh 
functions devolved upon him (varying with times and 
regions), he could never perform strictly “sacerdotal” 
functions, such as consecrating the Eucharist. The oflice 
frequently led in ancient clays to the higher orders ; but it 
was frequently held for life, and in great cities, where the 
number of deacons was long restricted to seven, it became 
one of high honour and emolument. In modern days both 
tendencies are represented : in the West the office is 
usually a stepping-stone to the priesthood, whereas in the 
East it is often hold for life, and some high offices are 
reserved to deacons. The ancient canonical age for the 
diaconate was twenty-five; it is now twenty-three. In 
the Lutheran Churches the Diakonat is merely a title of 
certain assistant clergy, not a separate order; in most 
other non-Episcopal cWrches it is practically a lay office. 

Thomassintts. Vetus ac Nom Eisci^pUna, pars i. lib. i. c. 51 f. 
and lib. ii. c. 29 f. Lxtgdunum, 1706.— J. N. Sbidl. Eer Eiakonat 
in der JcatholiscTun Kirche. Pegensburg, 1884. — B. Sohm. Kirchen- 
wHi- 121-137. Leipzig, 1892 . —Smith and Chbetham. Eiction^ 
ary of Christian Antiquities y art. “Deacon.” (w. E. Co.^ 

D©fiiCOOGSS« — The office of deaconess has a special 
importance at the present day, in view of the movement 
for its revival. It may now be considered certain that (a) 
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there was a true diaconate of women in the churches founded 
hy St Paul. Bishop Lightfoot held that Phoebe, Staxoi/os 
of the church at Cenchrese (Bom. svi. 1), “is as much a 
deacon as Stephen or Philip is a deacon ” ; and even if the 
word be used loosely here, it is clear that 1 Tim. iii. 11 
means “Women (-deacons) in like manner/’ &c. (h) Nor 

must they be confused with the “ widows ” of the ancient 
Church, to whom certain functions were sometimes in- 
trusted ] they were ordained (ezcepting apparently for a time 
in Egypt) and had a definite position “about the altar,” 
i.e.^ in the ranks of the clergy. Their work was to visit 
and instruct the w-omen, to have charge of them during 
service, and to anoint women and children for baptism ; 
sometimes also to cleanse the sanctuary and even administer 
the chalice to 'women. At first they ranked with, but 
below, the men-deacons ; in course of time, however, the 
former rose in the scale and the latter feU, ranking below 
the sub-deacons; and indeed the author of the Tbsta- 
MENTUM Domini {q.v.) places over them an entirely new 
officer, the “canonical vudow,” “presb 5 dera,” or 
habens prcecedeiitiam sedendo,^^ of whom there are only 
faint traces elsewhere. Although the order appears to 
have existed from the first in the East, where women were 
much secluded (the two ministrcB tortmred by Pliny, Ep. 
xcvi, may well have been deaconesses), it only spread 
elsewhere by degrees. It is not mentioned in Egypt tiU 
well on in the 3rd century, and does not appear in the West 
till about 400 a.d., — ^fii'st in Gaul and then in Italy. Even 
then it does not seem to have been a thriving institution. 
Some deaconesses are known to us of a strictly ministerial 
kind, but more frequently they are of a monastic or quasi- 
monastic character ; and the institution died away by about 
the 1 1th century. In the East they throve better : they 
are well known to us in the writings of St Chrysostom and 
other fathers, synods made regulations respecting them, 
and their position before the law is clearly laid down in 
the Civil Law. Nevertheless, here also they passed away 
by degrees ; first the office came to be held by the heads of 
communities of women, then the name came to be given 
to abbesses in general, and by about the 13th century 
deaconesses were practically extinct. Several mediaeval 
and Protestant sects, however, possessed a ministry of 
deaconesses, amongst whom may be mentioned the Cathari, 
Mennonites, United Brethren, and the early Independents. 
Moreover, the enlarged scope of women’s work at the 
present day has led to the foundation of “ deaconess insti- 
tutions ” of an entirely new kind. Such an institution was 
inaugurated at Kaiser werth in 1833 by the Lutheran Dr 
Fleidner ; others of the same kind followed, both abroad and 
in England (e.^., at Tottenham and Mildmay Park) ; and 
they are now to be found in most parts of Europe. The 
members of these institutions, however, do not really 
represent the deaconesses of early days : they are not 
ministers of their churches in any real sense, but rather 
members of voluntary societies for common work. In fact 
they are Protestant sisters of charity rather than deaconesses. 
In recent days, however, there has been a movement in 
the churches of the Anglican communion for the revival 
of the order of deaconess on ancient Hnea. In 1861 
Bishop Tait of London set apart Miss E, Eerard as a 
deaconess by laying on of hands, and she became the first 
head of the London Deaconess Institution. Similar insti- 
tutions have since been founded at home and abroad, 
some on a “regular” and some on a “secular” basis; i.e., 
in some cases the members are professed sisters, in others 
not. By degrees, too, they have received further recog- 
nition. In 1871 a body of “Principles and Buies” for 
deaconesses received the signature of the two Enghsh 
archbishops and eighteen bishops; in 1891 eight “Eeso- 
lutions” on the subject were passed in the Convocation 


of Canterbury; and the Lambeth Conference of 1897 
“recognizes with thankfulness the rewval of the office of 
deaconess.” Nevertheless, the revival cannot yet be con- 
sidered complete : the deaconess is not yet more than a 
diocesan officer, wffio “ may be released from her obhgations 
by the bishop, if he thinks fit, upon cause showm ” ; her 
special functions are undetermined, and her status is still 
in many ways indefinite. No doubt, however, further 
development is only a question of time. 

Deaconess Cecilia Robinson. The Ministry of Beaconesses. 
London, 1898. — Church Quarterlg Revieiv, vol. xlvii. p. 302 f., art. 
“On the Early History and Modern Revival of Deaconesses. 
London, 1899 ; and the works there referred to. — D. Latas. 
XpLo-TLapiK"^ ’ ApxdLoXoyia, vol. i. pp. 163-171. Athens, 1883. — 
TestaTnentum Domini, ed. Rahmani. Mainz, 1899. 

(W. E. Co) 

Dead Sea, a, lake in Palestine, so called from the 
absence of animal life in its waters. It lies nearly north and 
south, in the deepest part of the Jordan- Araba depression. 
It has no outlet, and its surface is from 1289 to 1300 feet 
below that of the Mediterranean. At its northern end 
is the broad valley down which the Jordan flows; and 
beyond the marshy plain at its other extremity, the floor of 
the Araba rises southward to the watershed between the 
Dead and Red Seas (65^ miles from the Dead and 46|- 
miles from the Bed Sea ; altitude 660 feet). From the 
eastern shore the ground rises abruptly in terraces to the 
Moabite plateau (3100 feet) ; and from the western with 
almost equal abruptness to the hill country of Judah 
(3300 feet). The slopes on either side are deeply seamed 
by watercourses, through which winter torrents and, in 
some cases, perennial streams flow to the lake. The Dead 
Sea is about 47^ miles long, and its greatest width is 9J 
miles ; its area is about 340 square miles. It is divided 
into two unequal parts by a peninsula, el-Lisan, 
which breaks off on the west in a cliff about 300 feet high, 
and is connected with the Moabite shore by a narrow 
strip of marshy land. The peninsula is composed of 
white calcareous marl with beds of salt and gypsum, and, 
like Jebel Usdum, which it resembles in character and 
composition, it formed part of the bed of the lake when 
its waters stood at a higher level. North of the peninsula 
the lake has a maximum depth of 1278 feet. South of 
it the depth is only 3 to 12 feet, and some years ago 
it was fordable opposite el-Lisdn. The marshy plain, 
es-Sebkha, at the south end is liable to inundation, and 
strewn with driftwood encrusted with salt; it extends 
southwards to a terrace 500 feet high, which marks the 
commencement of the 'Araba. At the south-west end of 
the lake is Jebel or Khashm Usdum, about 600 feet high, 
and 7 miles long, of which the lower part is formed of 
solid rock-salt. The principal affluents, including winter 
torrents, are, on the north, the Jordan and 'Ain es- 
Siieimeh; on the east, Wadies Ghuweir, Zerka Ma'in, in 
which he the hot sulphur springs of Callirrhoe, Mdjib 
(Arnon), ed-Derd'a or el-Kerak, en-N meirah, and el-Hesi or 
es-Safieh, which passes to the lake through the reed-thickets 
of es-Sebkha ; on the south, Wadies et-Tafileh, el-Jeib, and 
el-Fikreh ; and on the west, Wadies Muhaiiwat and Seydl, 
'Ain Jidi, W. el-Merabba or ed-Derajeh, Ain Ghuweir, 
W. en-Ndr, and ‘Ain Feshkha. It is estimated that these 
affluents pour more than six million tons of water into the 
Dead Sea daily, all of which passes off by evaporation. 

The surface level of the lake varies with the season. 
In March 1865 it was 1292 feet below sea-level (Wilson) : 
it is highest in February or March. The boiling-point of 
the water is 221® F. The density increases from north to 
south, and with the depth— rrapidly to a certain point, 
after which it is more uniform. Its density at 300 mHres 
is 1’253, average 1T66. The sohd matter at a depth of 
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300 m. is 27-8 per cent, of the weight, and consists of 
chlorid'es of calcium, magnesia, sodium, and potassium, 
and in smaller proportions of bromides and sulphates of 
the same substances. The richness in bromine is held to 
indicate greatly prolonged concentration. Eggs float in 
the water. Curative properties were attributed to it in 
Eoman times; and according to Mukaddasi, a.d. 985, 
people assembled to drink it on a feast day in August. A 
bath in the lake is wholesome and refreshing. The oily 
sensation after bathing is due to the chloride of calcium ; 
and the noisome, acrid taste to the chloride of magnesia. 
The chloride and bromide of magnesia are fatal to all 
animal life excepting certain microbes found in the mud 
by Ehrenberg and Lortet. Fish carried down by the 
Jordan, and small fish from brackish pools and streams 
near the shore, die at once in the water of the lake. The 
water strongly aftects the eyes, and evaporation leaves a 
thick deposit of salt. The water is limpid and trans- 
parent, and under varying conditions is deep blue or 
green in colour. Its surface, far from being motionless, 
as some writers have supposed, is constantly rippled by 
breezes, or raised into waves by the strong northerly 
winds, and is sometimes veiled by light bluish clouds or 
haze produced by the evaporation. Molyneux, in 1847, 
and others since that date, have noticed a streak of white 
foam which sometimes stretches from the north-west end 
of the lake towards el-Lisdn, following nearly the axis of 
the lake. From this Blanckenhorn concludes that there is 
a sub-lacustrine fissure which he considers to be thermal 
and asphaltic ; but the phenomenon is possibly due to the 
current of the Jordan, which does not expend its force 
completely until it reaches el-Lisd-n. A recent traveller, 
Eev. P. Cady, writes of a strong current setting towards 
the north along the east coast; of oil floating on the 
water near the mouth of the Zerka Ma'in ; and of disturb- 
ances of level that appear, like those to wloich the Lake 
of Geneva is subject, to be due to differences of barometric 
pressure at different points on the lake. The origin of i 
these and other phenomena can only be ascertained by a 
thorough scientific examination of the lake and its basin. 
The shores are sterile and desolate from the absence of 
fresh water, and from the smallness of the rainfall, and 
not, as formerly supposed, from the poisonous nature of 
the air. The springs near the lake give life to thickets 
of willow, tamarisk, and acacia, which are frequented by 
birds ; and wherever, as at Engedi, there is running water 
the vegetation is almost tropical in its luxuriance. The 
plain of Jericho is very fertile, and south of the lake the 
Arabs raise crops of wheat, dura, cotton, and tobacco. 
The climate in summer and autumn is very hot and 
unhealthy; but in winter it is good, with hot days and 
cool nights. The unhealthiness is due partly to the 
intense heat, and partly to the miasma from the swamps 
and lagoons at the southern end. The scenery is remark*- 
able for the brilliancy of the colouring, and the varying 
effects of light and shade. The abrupt slopes on either 
side, the deep ravines on the eastern shore, and the 
intense colouring of the water combine to form a scene of 
grandeur and beauty which has been compared, not 
inaptly, with the aspect of some portions of the Lake of 
Geneva. Boats were employed on the lake in Roman, 
and possibly in much earlier, times (Tacitus, Hist, v. 6 ; 
Josephus, Ant. ix. 1, § 2 ; B. /. iv, 7, § 6) ; they are 
represented on it in the mosaic map at Medeba; a,nd 
under the Latin Kingdom of Jerusalem the navigation 
dues formed part of the revenue of the Lords of Kerak. 
The use of boats died out when the Turks abandoned the 
country east of the Jordan to the Bedawrn. During the 
19th century boats have occasionally been used for 
exploration, and since the occupation of Moab and Edom 


SEA 393 

by the Turks an attempt has been made to place small 
steamers on the lake. 

Na/me . — In the Old Testament the Dead Sea is called “the 
sea,” the “salt sea,” the “sea of the Arabah,” and “the eastern 
sea.” The name “Dead Sea” appears in the Ynlgate (Jos. hi. 16), 
and is used by Pausanias, Galen, Justin, and Eusebius. Diodorus 
Siculus, Pliny, and Josephus call it the “Asphaltic Lake,” and 
others the “Sodomitish sea.” It is now known to the Arabs as 
Bahr Liit, “the sea of Lob” 

Geology . — The Jordan- Araba depression, in which the Dead 
Sea lies, was produced by subsidence along a line of faults or 
fractures during the terrestrial movements that accompanied the 
gradual elevation of the region out of the sea after the close of the 
Eocene period. As a result of the faulting, the formations on the 
opposite sides of the lake do not correspond. Whilst the hills on 
the western side are formed entirely of Cretaceous limestones, the 
abrupt face of the Moabite plateau is composed of a base of ancient 
volcanic rocks, upon which rest, in ascending order, red sand- 
stones and conglomerates of the Carboniferous age, Carboniferous 
limestone, variegated sandstones (Nubian sandstone) of Lower 
Cretaceous age, and Cretaceous limestones. The deeply cut 
ravines of the Moabite plateau owe their origin to the same sub- 
sidence, hut their features, and those of the hills east and west of 
the lake, were greatly modified by the heavy rainfall in the 
Pliocene and Pleistocene periods. Terraces of lacustrine deposits 
at different levels indicate that in Pleistocene times the Jordan 
valley was occupied by a lake 200 miles long, which had the same 
surface level as the Mediterranean ; and that the water gradually 
subsided until, long before the dawn of history, the evaporation 
equalled the supply, and the lake assumed approximately its 
present level. The surface is liable to frequent fluctuations of 
level, which, though confined to narrow vertical limits, are suffi- 
cient to alter considerably the form and superficial extent of the 
lake. Such fluctuations are due to a succession of exceptionally 
dry or rainy seasons, to the greater or lesser activity of subaqueous 
springs, to landslips, to changes in the drainage, to the gradual 
silting up of the basin, and, possibly, to slight earth movements 
Avhich escape detection. The annual rise and fall is estimated at 
from 6 to 10 feet, hut there seems to be also prolonged periods of 
high and low level. The lines of driftwood and the marks oy the 
rocks show the limits of rise which might occur under existing 
conditions, and a fall of 15 feet is quite possible after excep- 
tional periods of dryness. Such a fall would dry up almost the 
whole of the lagoon south of el-Lisan, and effect gi’eat changes in the 
appearance of the lake. During the forty years 1860-1900 there 
was a gradual rise in the level of the surface, apparently coinciding 
in part with a succession of wet seasons, but accurate observations 
are wanting. A small island near the north end of the lake, 
which in 1858 was from 10 to 12 feet above the surface, and con- 
nected with the shore by a causeway, has been entirely submerged 
since 1892 ; and the track between Jebel Usdum and the lake has 
for several years been covered with water. Monthly measurements 
of the rise and fall of the lake, taken for the Palestine Exploration 
Fund during an exceptionally dry year, October 1900 to October 
1901, showed a rise of 1 foot 3 inches up to 30th March 1901, and 
then a fall of 1 foot 9 inches to October. Thus the level of the 
lake was lowered 6 inches during the year. ^ The asphalt or 
bitumen, so highly prized in ancient times, is supposed to be 
derived from subaqueous strata of bituminous limestone or marl, 
and to collect at the bottom of the lake until it is loosened by an 
earthquake and rises to the surface. The Arabs collect the bitumen 
which reaches the shore, and the salt of Jebel XJsdum and of the 
Dead Sea has been carried to Jerusalem from the earliest times. 
But no systematic attempt has been made yet to turn the mineral 
wealth of the Dead Sea and its basin to account. 

The following analysis of water taken frotn the north end of the 
lake, not near the Jordan, in March 1885, when the level was high, 


was made by Dr Bernays : — 

Sp. gr. 1’1528 at 15*6 C. 

Grs. 


Calcium carbonate . 

70*00 


Calcium sulphate 

163-39 


Magnesium nitrate . 

175*01 


Potassium chloride . 

. 1089*06 


Sodium chloride 

. 6106-00 


Calcium chloride ^ . 

594*46 


Magnesium chloride . 

. 7388*21 


Magnesium bromide . 

845*80 


Iron and aluminium oxides 

10-50 


Organic matter, water of \ 
crystallization and loss / 

14,942-43 

317-67 




15,260-00 1 

grains residue 
per gallon. 


S. 

in. — 50 
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Tills is not the place to discuss the theories respecting the de- 
struction of the Cities of the Plain (Gen. xix. ). TLe tati'.-trorhe tvas 
in no tray connected with the formation of tb^ iJea-KSw.-i. riome 
authorities place the cities at the south end of the lake ; hut it is 
clear from the statements in the Bible that they were situated in 
the Jordan valley to the north of the lake. 

Authorities. — Due de Luynes. Voyage d' Exploration a la Mer 
Morte, tome 3, Geologie par Louis Lartet, Paris, 1875. — Eraas. 
Ails dem Orient. — WiusoH, in Ordnance Survey of Jerusalem, 
JTotes (for levels), and in P. E. F. Qy. StaL, 1900.— Hull. Memoir 
on the Geology and Geography of Arabia, PetrcBa, Palestine, &c., P. 
E. Fund, 1889 ; Mount Seir, 1889.— G. A. Smith. Historical 
Geography of the Holy Land, 1894. — Lortet, in Zeitschrift des 
Beutschen Palastiiia Vereins, xvii. 142. — Blanckenhorn, in 
Z.B.P. V. xix. 157. — Gautier, A utour de laMerMorte, 1901. — De 
Latparent, Mude Giologigue sur la Mcr Mortefa Pxvue Biblique, 
vol. V. (1896).— Gray Hill and Put>am Cady in P. E. F. Qy. 
Stats., 1900, 1901. (c. W. W.) 

DOS^ciWOOeij capital of Lawrence county, South 
Dakota, U.S.A., in the northern part of the Black Hills, 
in 4:4° 23' K lat. and 103“ 44' W. long., in the canon of 
Whitewood Creek, at an altitude of 4532 feet. Its site is 
hilly, and its street plan irregular. It has two railways, 
the Burlington and Missouri Hiver, and the Fremont, 
Elkhorn, and Missouri Valley. It is the commercial and 
mining centre of the Black Hills. About it are several 
gold mines, characterized by the low grade of their ores, 
which range from $3 to $4 per ton, by their vast quantity 
and by the ease of mining and of extracting the metal 
The ore contains free gold, which is extracted by the 
simple process of stamping and amalgamation- Several 
hundred tons of ore are treated thus in Deadwood and its 
environs daily, and its stamp mills are exceeded in size only 
by those of the Treadwell Mine in south-eastern Alaska. 
The annual gold product of this region is about $4,000,000. 
Population (1880), 3777; (1890), 2366; (1900), 3498, of 
whom 707 were foreign-born. 

Dea.i, a municipal borough and bathing resort in the 
St Augustine’s parliamentary division (since 1885) of Kent, 
England, 8 miles north-east by north of Dover by rail. The 
asphalted promenade is now nearly 4 miles long; the 
pier has been provided with a pavilion and enlarged. There 
are well-known golf links. Area, 1124 acres. Population 
(1881), 8500 ; (1901), 10,427. There is a parish of Deal 

De AmiciSi Edmondo (1846 ), Itahan 

writer, was born at Oneglia 21st October 1846. After some 
schooling at Cuneo and Turin, he was sent to the Military 
School at Modena, from which he was appointed to a 
lieutenancy in the 3rd Eegiment of the hne in 1865. He 
fought at the battle of Custozza in 1866. In 1867 he 
became Director of the Italia Militare, Florence. In the 
following year he published his first book, La Vita Mili- 
tare, which consisted of sketches of military hfe, and 
attained wide popularity. After the overthrow of the 
Pope’s temporal power in 1870, De Amicis retired from the 
army and devoted himself to hterature, making his head- 
quarters at Turin. Always a traveller by inclination, he 
found opportunity for this in his new leisure, and some of 
Ms most popular hooks have been the product of his 
wanderings. Several of these have been translated into 
English and the other principal languages of Europe. 
The most important of these are his descriptions of 
Spain (1873), Holland (1874), Constantinople (1877), and 
Morocco (1879), These have gained him reputation as a 
brilliant depicter of scenery and the external aspects of 
life ; sohd information is not within their sphere ; and 
much of their success is owing to the opportimities they 
afford for spirited illustration. Of late years De Amicis 
has greatly extended his fame as a novelist, especially by 
H ^ Homanzo dmh Maestro (1890). His poems consist 
principally of sonnets. 

De Baryi Anton (1831-1888), German botanist, 


was of Belgian extraction, but his family had long been 
settled in Germany. He was born, January 26, 1831, 
at Frankfort-on-Main. From 1849 to 1853 he studied 
medicine at Heidelberg, Marburg, and Berlin. In 1853 
he settled at Frankfort as a surgeon. In 1854 he became 
privat-docent for botany in Tubingen, and afterwards Pro- 
fessor of Botany at Freiberg (1859). In 1867 he migrated 
to Halle, and in 1872 to Strassburg, where he was the 
first rector of the newly constituted university. He 
died there January 19, 1888. In his earlier years he 
came under the influence of Mohl, Fresenius, A, Braun, 
Ehrenberg, and Johannes Miiller, but Ms startling origin- 
ality and ability soon brought him into prominence, and 
he became one of Germany’s most distinguished biologists, 
remarkable for his broad and firm grip of the botanical 
problems of his day, and for the clear insight he brought 
to bear on investigations. 

Although one of Ms largest and most important works 
was on the Comparative Anatomy of Ferns and Phan- 
erogams, in wMch he produced an account of the tissues 
of vascular plants which has never been entirely superseded, 
his treatment of the epidermal system being especially 
good, and notwithstanding his admirable acquaintance 
with systematic and field botany generally, De Bary will 
always be remembered as the founder of modern Mycology, 
TMs branch of botany he completely revolutionized in 
1866 by the publication of his celebrated Morphologie und 
Fhysiologie d. Pilze, &c., a classic which he rewrote in 
1884, and which has had a world-wide influence on Biology. 
His clear appreciation of the real significance of Sym- 
biosis and the dual nature of Lichens stands out as one 
of his masterpieces, and in many ways he showed powers 
of generahzing in regard to the evolution of orgamsms 
which would alone have made him a distinguished man. It 
was as an investigator of the then mysterious Fungi, how- 
ever, that De Bary stands out first and foremost among 
the biologists of the 19 th century. He not only laid 
bare the complex facts of the life-history of many forms, 
— e.g., the TJstilagineae, Peronosporese, IJredineae, and many 
Ascomycetes, — treating them from the developmental point 
of view, in opposition to the then prevailing anatomical 
method of the Tulasnes, but he insisted on the necessity 
of tracing the evolution of each organism from spore to 
spore, and by his methods of culture and accurate obser- 
vation brought to light numerous facts hitherto undreamt 
of. These Ms keen perception and insight continually 
employed as the basis for hypotheses, which he in turn 
tested with an experimental skiU and critical faculty rarely 
equalled and probably never surpassed. One of his most 
fruitful discoveries was the true meaning of infection as 
a morphological and physiological process. He traced 
this step by step in Fhytophthora, Cystopus, Puccinia, and 
other Fungi, and so placed before the world in a clear 
light the significance of parasitism. He then showed by 
numerous examples wherein lay the essential differences 
between a parasite and a saprophyte, a theme by no means 
clear in 1860-70, but which he himself had recognized as 
early as 1853, as is shown by his work. Die Brandpilze. 

These researches led to the explanation of epidemic 
diseases, and De Bary’s contributions to this subject were 
fundamental, as witness Ms classical work on the Potato 
Disease in 1861. They also led to his striking discovery 
of heteroecism (or metoecism) in the Uredinese, the truth of 
which he demonstrated in "\^eat Bust experimentally, and 
so clearly that his classical example (1863) has never been 
other than confirmed by subsequent observers, though we 
now know much more as to details. It is difficMt to 
estimate the relative importance of De Bary’s astoundingly 
accurate work on the sexuahty of the Fungi. He not 
only described the phenomena of sexuality in Peronosporese 
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and Ascomycetes, — Eurotium, Erysiphe, Peziza, &c., — but 
also establisbed the existence of Parthenogenesis and Apo- 
o-amy on so firm a basis that it is doubtful if all the 
combined workers who have succeeded him, and who have 
brought forward contending hypotheses in opposition to 
his views, have succeeded in shaking the doctrine he 
established before modern cytological methods existed. 
In one case, at least {Pyronema confiuens), the most 
recent and skilful investigations, with every modern appli- 
ance, have shown that De Bary described the sexual 
-organs and process accurately. 

It is impossible here to mention all the discoveries 
made by De Bary. He did much work on the Chytridieae, 
Ustilagineae, Exoasceae, and Phalloidese, as well as on that 
remarkable group the Myxomycetes, or, as he himself 
termed them, Mycetozoa, almost every step of which was 
of permanent value, and started Lines of investigation which 
have proved fruitful in the hands of his pupils. ISTor 
must we overlook the important contributions to Algology 
contained' in his earlier monograph on the Conjugate 
(1858), and investigations on Nostocacese (1863), Chara 
(1871), AcetahvZaria (1869), &c. De Bary seems to have 
held aloof from the Bacteria for many years, but it was 
characteristic of the man that, after working at them in 
order to include an account of the group in the second 
edition of his book in 1884, he found opportunity to bring 
the whole subject of Bacteriology under the influence of 
his genius, the outcome being his brilliant Lectures on 
Bacteria in 1886. De Bary’s personal influence was 
immense. Every one of his numerous pupils was en- 
thusiastic in admiration of his kind nature and genial 
-criticism, his humorous sarcasm, and his profound insight, 
knowledge, and originality. 

Memoirs of De Bary’s life will he found in Bot. Centralll. 1888, 
vol. xxxiv. p. 93, by Wilhelm; Bcr. d. d. lot Oes. vol. vi., 1888, 
p. viii, hy Reess, each with a list of his works ; Bot Zeitung, 1889, 
vol. xlvii., No. 3, by Graf zii Sohms-Laubach. (h. m, W.) 

Debentures and Debenture Stock.— 

An advantage incident in Great Britain to incorporation 
under the Companies Acts is found in the facilities which 
it affords a trading concern for borrowing on debentures 
-or debenture stock. More than four hundred millions of 
money are now invested in these forms of security. Borrow- 
ing is not specifically dealt wuth by the Companies Acts 
:at all, but that it was contemplated by the Legislature is 
^evident from the provision in sect. 43 of the Act of 1862 
for a company keeping a register of mortgages and charges. 
The policy of the Legislature in this, as in other matters 
^connected with trading companies, was apparently to 
leave the company to determine whether borrowing should 
or should not be one of the objects defined expressly 
•or by implication in the memorandum of association. A 
company cannot borrow unless it is expressly or impliedly 
.authorized to do so by its memorandum. In the case of 
.a trading company borro-wing is impliedly authorized as a 
necessary incident of carrying on the company’s business. 
Thus a company established for the conveyance of passengers 
.and luggage by omnibuses, a company formed to buy and 
run vessels between England and Australia, and a company 
whose objects included discounting approved commercial 
bills, have all been held to be trading companies with an in- 
•eidental power of borrowing as such to a reasonable amount. 
A building society, on the other hand, has no inherent 
power of borrowing, though a limited statutory power 
was conferred on such societies by the Building Societies 
Act, 1874 ; nor has a society formed not for gain but 
to promote art, science, religion, charity, or any other 
useful object. Public companies again, formed to carry 
“Out some undertaking of public utility, such as docks, 
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water-works, or gas-works, and governed by the Companies 
Clauses Acts, have only limited powers of borrowing. 

The indefiniteness of an implied powder of borrowing, 
even when it attaches, has led to a general power of borrow- 
ing being usually inserted in a company’s memorandum of 
association. It is left to the articles to define the amount 
to be borrowed, the nature of the security, and the condi- 
tions, if any, such as the sanction of a general meeting of 
shareholders, on which the power is to be exercised. 
Under the Companies Act, 1900, a company cannot 
exercise any borrowing power until it has fulfilled the 
conditions prescribed by the Act entitling it to commence 
business. A person who is proposing to lend money to a 
company must be careful to acquaint himself with any 
regulations of this kind, and to see (1) that the memorandum 
and articles of association authorize borrowing, and (2) that 
the borrowing limit is not being exceeded, for if it should 
turn out that the borrowing was in excess of the company’s 
powers and ultra vires, the company cannot be bound, 
and the borrower’s only remedy is against the directors for 
breach of warranty of authority, or to be surrogated to the 
rights of creditors paid out of the borrowed moneys. A 
company proposing to borrow usually issues a prospectus, 
similar to the ordinary share prospectus, stating the amount 
of the issue, the dates for payment, the particulars of the 
property to be comprised in the security, the terms as 
to redemption, and so on, and inviting the public to sub- 
scribe. Underwriting is also resorted to, as in the case 
of shares, to insure that the issue is taken up. There 
is no objection to a company issuing debentures or de- 
benture stock at a discount, as there is to its issuing its 
shares at a discount. It must borrow on the best terms it 
can get. A prospectus inviting subscriptions for deben- 
tures or debenture stock comes within the terms of the 
Directors Liability Act, 1890, and persons who are parties 
to it have the onus cast npon them, should the prospectus 
contain any misstatements, of showing that, at the time 
when they issued the prospectus, they had reasonable 
grounds to believe, and did in fact believe, that the state- 
ments in question were true ; otherwise they will be liable 
to pay compensation to any person injured by the mis- 
statements. 

The usual mode of borrowing by a company is either on 
debentures or debenture stock. Etymologically, debenture 
is merely the Latin word dehentur ,^^ — the first word in a 
document in common use by the Crown in early times 
admitting indebtedness to its servants or soldiers. This 
was the germ of a security which has now, with the ex- 
pansion of joint-stock company enterprise, grown into an 
instrument of considerable complexity. 

The Floating Debenture . — The form of debenture chiefly 
in use at the present day is that known as the floating 
debenture. By it the company covenants to pay to the 
holder thereof Hhe sum secured by the debenture on a 
specified day (usually ten or fifteen years after the date of 
issue), or at such earlier date as the principal moneys be- 
come due under the provisions of the security, and in the 
meantime to pay interest until repayment, or until the 
security becomes enforceable under the conditions ; and 
the company further charges its undertaking and all its 
property and assets, including its uncalled capital, with 
the payment of the amount secured by the debentures. 
The word “property” by itself will not cover uncalled 
capital. This is the body of the instrument ] on its back 
is endorsed a series of conditions, constituting the terms 
on which the debenture is issued. Thus the debenture- 
holders are to rank pari passu with one another against 
the security; the debenture is to be transferable free 
from equities between the company and the original holder ; 
the charge is to be a floating charge, and is to be enforce- 
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able in certain events ; for instance, if tlie interest is in 
arrear for tliree montlis, or if a winding up order is made 
against the company, or a resolution for winding up is 
passed. Other events are sometimes added accelerating 
payment. The conditions also provided for the mode and 
form of transfer of the debentures, the death or bankruptcy 
of the holder, the place of payment, &c. The terra “float- 
ing charge ” is used to distinguish it from one that is fixed. 
The charge attaches as soon as the debenture is issued, 
but it attaches to the assets for the time being only, f.e-, 
it leaves the company free (or, to put it otherwise, gives 
it a licence) to sell, mortgage, lease, and otherwise deal 
with such assets as if no charge existed. This licence is 
involved in the fact that the debenture-holders’ charge 
is on the company’s undertaking, which imphes that the 
undertaking is to remain a going concern. The hcence 
extends, however, only to deahngs in the ordinary course 
of business; it does not entitle a company to sell the 
whole of its undertaking and assets. Payment by a com- 
pany of its just debts is always in the ordinary course of 
business, but satisfaction by execution levied in invitiwi 
is not 

Every debenture must now, under the Companies Act, 
1900, bear the registrar’s certificate of registration. This 
boating form of security is found very convenient both 
to the borrowing company and to the lender. The 
company is not embarrassed by the charge, while the 
lender has a security covering the whole assets for the 
time being, and can intervene at any moment by obtaining 
a receiver if his security is imperilled, even though none 
of the events in which the principal moneys are made pay- 
able have happened. If any of them has happened, e.g,^ 
default in payment of interest, or a resolution by the com- 
pany to wind up, the payment of the principal moneys is 
accelerated, and a debenture-holder can at once commence 
an action to obtain payment and to realize his security. 
At times a proviso is inserted in the conditions endorsed 
on the debenture, that the company is not to create any 
mortgage or charge ranking in priority to or pari passu 
with that contained in the debentures without the consent 
of the debenture-holders. 

Trust Deeds . — ^When the amount borrowed by a com- 
pany is large, and it is not meant that it should be soon 
paid off, it is very common for the company to execute a 
Trust, Deed by way of further security. The object of 
such a trust deed is twofold : (1) it conveys specific pro- 
perty to the trustees of the deed by way of legal mort- 
gage (the charge contained in the debentures is only an 
equitable security), and charges all the remaining assets 
in favour of the debenture-holders, with appropriate pro- 
visions for enabling them, in certain events similar to 
those expressed in the debenture conditions, to enforce the 
security, and for that purpose to enter into possession and 
carry on the business, or to sell it and distribute the 
profits; (2) it organizes the debenture-holders and con- 
stitutes in the trustees of the deed a set of experienced 
and business-like men who can watch over the interests 
of the debenture-holders and take steps for their protec- 
tion if necessary. In particular it provides machinery 
for the caHiug of meetings of debenture-holders by the 
trustees, and empowers a majority of (say) two-thirds 
or three-fourths in number and value at such meeting 
to bind the rest to any compromise or arrangement 
with the company which such majorities may deem 
beneficial. This is found a very useful power, and 
may save recourse to a scheme of arrangement under the 
machinery of the Joint-Stock Companies Arrangement 
Act, 1870. 

BegistratioTi of Mortgages arid Charges . — A company is 
boun^ under the Companies Act, 1862, to keep a register of 
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mortgages and charges, open for the inspection of creditors. 
It is also bound now, under the Companies Act, 1900, ta 
register with the registrar of joint-stock comjDanies at 
Somerset House all mortgages and charges of certain 
specified kinds made by the company, otherwise the 
security ^vill'be void. 

Debentures Registered and to Bearer . — Debentures are 
usually of two kinds — (1) registered debentures, and (2) 
debentures to bearer. Registered debentures are transfer-^ 
able only iu the books of the company. Debentures ta 
bearer are negotiable instruments, and pass by delivery. 
Coupons are attached for interest. Sometimes debentures 
to bearer are made exchangeable for registered debentures, 
and vice ve7'sd. 

Redemption . — A company generally likes to reserve ta 
itself a right of redeeming the security before the date 
fixed by the debenture for repayment ; and accordingly a. 
power for that purpose is generally inserted in the condi- 
tions. But as debenture-holders, who have got a satis- 
factory security, do not wish to be paid off, the right of 
redemption is usually qualified so as not to arise till (say) 
five years after issue, and a premium of 5 per cent. is. 
made payable by way of bonus to the redeemed debenture- 
holder. The number of debentures to be redeemed each 
year is also limited. The selection is usually made by 
drawings held in the presence of the directors. A sinking- 
fund is a convenient means often resorted to for redemp- 
tion of a debenture debt. Such a fund is formed by the 
company setting apart a certain sum each year out of the 
profits of the company after payment of interest on the 
debentures. 

Debenture StocJc . — Debenture stock bears the same rela- 
tion to debentures that stock does to shares. “ Debenture 
stock,” as Lord Lindley states {Companies^ 5th ed. 195), 
“is merely borrowed capital consolidated into one mass, 
for the sake of convenience. Instead of each lender- 
having a separate bond or mortgage, he has a certificate* 
entitling him to a certain sum, being a portion of one 
large loan.” This sum is not uniform, as in the case of 
debentures, but variable. One debenture-stockholder, for 
instance, may hold £20 of the debenture stock, another 
£20,000. It is this divisibility of stock iu fact, whether- 
debenture or ordinary stock, into quantities of any amount, 
which constitutes its peculiar characteristic, and its con- 
venience from a business point of view. It facilitates; 
dealing with the stock, and also enables investors with 
only a small amount to invest to become stockholders.. 
The property comprised in this security is generally the* 
same as in the case of debentures. Debenture stock created 
by trading companies differs in various particulars from 
debenture stock created by public companies governed by 
the Companies Clauses Act. The debenture stock of 
trading companies is created by a contract made between > 
the company and trustees for the debenture-stockholders, 
known as a debenture-stockholders’ trust deed, analogous, 
in its provisions to the trust deed above described as used 
to secure debentures. By this deed the company acknow- 
ledges its indebtedness to the trustees as representing the* 
debenture-stockholders to the amount of the sum advanced,, 
covenants to pay it, and conveys the subject matter by 
way of security to the trustees with all the requisite 
powers and provisions for enabling them to enforce the* 
security on default in payment of interest by the company 
or the happening of certain specified events evidencing- 
insolvency. The company further in pursuance of the 
contract enters the names of the subsisting stockholders in 
a register, and issnes certificates for the amount of their - 
respective holdings. A deed securing debenture stock 
requires an ad valorem stamp. 

Remedies . — When debenture -holders’ security becomes*. 
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<2nforceable there are a variety of remedies open to them. 
These fall into two classes — (1) remedies available with- 
out the aid of the Court ; (2) remedies available only wdth 
the aid of the Court. 

(1) If there is a trust deed, the trustees may appoint a 
receiver of the property comprised in the security, and they 
may also sell under the powers contained in the deed, or 
under § 25 of the Conveyancing Act, 1881. Sometimes 
similar powers — to appoint a receiver and to sell — are 
inserted in the conditions endorsed on the debenture. 

(2) The remedies with the aid of the Court are — {a) 
an action by one or more debenture-holders on behalf of 
all for a receiver and to realize the security; (h) an 
originating summons for sale or other relief, under Eules 
of Supreme Court, 1883, O. 55, E. 5a; (c) an action for 
foreclosure where the security is deficient, — all the deben- 
ture-holders must be parties to this proceeding; {d) a 
winding-up petition. Of these modes of proceeding, the 
first is by far the most common and most convenient. The 
company is generally consenting, and the action comes on 
for judgment on agreed minutes, when the Court directs 
accounts and inquiries as to who are the holders of the 
debentures, what is due to them, wdiat property is com- 
prised in the security, and gives leave to any of the parties 
to apply in chambers for a sale. If the company has 
gone into liquidation, leave must be obtained to commence 
or continue the action, but such leave in the case of 
debenture-holders is ex dehito justitice. The administration 
of a company's assets in such actions by debenture-holders 
(debenture-holders’ liquidations, as they are called) has of 
late encroached very much on the ordinary administration 
of winding up. The chief sufferers from the floating 
security, when it comes to be enforced on winding up, 
are the company’s unsecured creditors, who find that every- 
thing belonging to the company, uncalled capital included, 
has been pledged to the debenture-holders. The conven- 
tional answer is that such creditors might and ought to 
have inspected the company’s register of mortgages and 
charges. 

Reconstruction. — When a company reconstructs, as it 
often does in these days, the rights of debenture-holders 
have to be provided for. Eeconstructions are mainly of 
two kinds — (1) by arrangement, under the Joint-Stock 
Companies Arrangement Act, 1870, and (2) by sale and 
transfer of assets, either under § 161 of the Companies 
Act, 1862, or under a power in the company’s memorandum 
of association. Under the Joint-Stock Companies Act a 
petition for the sanction of the Court to a scheme is pre- 
sented, and the Court thereupon directs meetings of 
creditors, including debenture -holders, to be held. A 
three-fourths majority in value of debenture-holders present 
at the meeting in person or by proxy binds the rest. 
Debenture -holders claiming to vote must produce their 
debentures at or before the meeting. Under the other 
mode of reconstruction — -sale and transfer of assets — ^there 
is usually a novation, and the debenture-holders accept the 
security of the new company in the shape of debentures of 
equivalent value or — occasionally — of fully paid preference 
shares. 

A point in this connexion, which involves some hardship 
to debenture-holders, may here be adverted to. It is a 
not uncommon practice for a solvent company to pass a 
resolution to wind up voluntarily for the purpose of 
reconstructing. The e&ct of this is to accelerate pa^^ent 
of the security, and the debenture-holders have to accept 
their principal and interest only, parting with a good 
security and perhaps a premium which would have accrued 
to them in a year or two. The company is thus enabled 
by its own act to redeem the reluctant debenture-holder on 
terms most advantageous to itself. To obviate this hard- 
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ship, it is now a usual thing in a debenture-holders’ trust 
deed to provide — the committee of the London Stock 
Exchange indeed require it — that a premium shall be paid 
to the debenture - holders in the event of the security 
becoming enforceable by a voluntary winding up with a 
view to reconstruction. 

Public Companies. — Public companies, i.e.^ companies 
incorporated by special Act of Parliament for carrying on 
undertakings of public utility, form a class distinct from 
trading companies. The borrowing powers of these com- 
panies, the form of their debenture or debenture stock, and 
the rights of the debenture-holders or debenture-stock- 
holders, depend on the conjoint operation of the companies’ 
own special Act and the Companies Clauses Acts, 184-5, 
1863, and 1869. The jiro visions of these Acts as to 
borrowing, being express, exclude any implied power of 
borrowing. The first two of the above Acts relate to 
mortgages and bonds, the last to debenture stock. The 
policy of the Legislature in all these Acts is the same, 
namely, to give the greatest facilities for borrowing, and 
at the same time to take care that undertakings of public 
utility which have received its sanction shall not be broken 
up or destroyed, as they would be if the mortgagees or 
debenture - holders were allowed the ordinary rights of 
mortgagees for realizing their security by seizure and sale. 
Hence the Legislature has given them only “ the fruit of 
the tree,” as Lord Cairns expressed it. The debenture- 
holders or the debenture-stockholders may take the earnings 
of the company’s undertaking by obtaining the appoint- 
ment of a receiver, but that is all they can do. They 
cannot sell the undertaking or disorganize it by levying 
execution, so long as the company is a going concern ; but 
this protecting principle of public policy will not be a bar 
to a debenture-holder, in his character of creditor, present- 
ing a petition to wind up the company, if it is no longer 
able to fulfil its statutory objects. Railway companies are 
affected by further special legislation, which will be found 
in the Bail way Companies Powers Act, 1864, the Railways 
Construction Facilities Act, 1864, and the Railway 
Securities Act, 1866. 

Municipal Corpo7ritions and County Councils. — These 
bodies are authorized to borrow for their proper purposes 
on debentures and debenture stock ■with the sanction of 
the Local Government Board. See the Municipal Corpora- 
tions Act, 1882, the Local Authorities Loans Act, 1875, and 
the Local Government (England and Wales) Act, 18H8. 

United States. — In the United States there are two nusanings of 
debenture — (1) a bond not setjured by mortgage ; (2) a cortiiic^atii 
that the United States is indo}>te(l to a certain pemon or his assigns 
in a certain sum. on an audited account, or tliat it will rcifund a 
certain sum paid for duties on imported goods, in case*- they aiv 
subsequently expoifed. 

Bidliogiiapiiy. — M ANSON. PcMnUtres ami Pehnnture i^toch. 
London, 1894. — Simonson. Debentures and Dehemture Slock 
London, 1898. — Palmer. Company Precedents^ 7th od. {De- 
hentures). London, 1900. (e. Ma.) 

DebreczeBly a municij)al town of Hungary, 114 
miles east of Budapest, with (1900) 75,006 inhabitants. 
The country belonging to the town forms a vast plain 370 
square miles in extent, on wliich are few dwelling-places, 
but where roam hundreds of thousands of cattle, horses, 
sheep, and pigs. 

Debu Lake. SeoUiaBm 

Decatufi capital of Macon county, Illinois, U.S.A,, 
near the Sangamon livor, at an altitude of 668 feet. Its 
site is level, its street plan regular, and it has a good 
water supi)ly and well paved streets. Five railways meet 
hero, making it a commercial point of much importances 
Among its manufacturing establishments are flour-mill s 
and car shops, and in its vicinity arc coal-mincB. lh)pula- 
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tion (1880), 9547; (1890), 16,841; (1900), 20,754, of 

whom 1939 were foreign-born and 620 negroes* 

a town and railway station in the 
arrondissement of Yillefranche, department of Aveyron, 
Frances 22 miles in direct line north-w’est of Rodez. Coal 
and iron are worked in the vicinity, and supply the raw 
material for very important ironworks, first established 
in the year 1827 by the Buc Becazes, which have since 
grown to such magnitude that the town ranks as the chief 
centre of the coal and iron industry in the south-west of 
France. Free schools and various benevolent institutions 
for the workpeople are in operation. A statue commemo- 
rates the founder. Population (1881), 6793; (1896), 
7434, (comm.) 9634; (1901), 11,536. 

Decimal System- See Weights and Measuees. 

D^d^agratchi a seaport of Turkey, capital of the 
province of the same name, about 10 miles north-west of 
the mouth of the Maritza. TiU 1871 it was a mere cluster 
of fishermen’s huts. A new town then began to spring up, 
settlers being attracted by the prospect of opening up a trade 
in the products of a vast forest of Valonia oaks which grew 
near. In 1873 it was made the chief town of a Kaza^ to 
which it gave its name, and a Kaimakam was appointed 
to it. In 1884 it was raised in administrative rank from a 
Kaza to a Sandjah^ and the governor became a Ihvtessarif, 
In 1889 the Greek Archbishopric of Enos was transferred to 
Bed^agatch. On the opening, early in 1896, of the Con- 
stantinople-Salonica Railway, which has a station here, a 
large proportion of the extensive transit trade which Enos, 
situated at the mouth of the Maritza, had acquired was 
immediately diverted to B6deagatch, and an era of un- 
precedented prosperity began ; but when the railway con- 
necting Burgas on the Black Sea with the interior was 
opened, in 1898, it lost all it had won from Enos. The 
Valonia trade, however, has steadily developed, and is 
supplemented by the export of a certain amount of timber 
and some almonds. But until the open roadstead is con- 
verted into a weU-sheltered harbour it will be impossible 
for this place to become the entrep6t which its position 
otherwise eminently qualifies it to be. It has no manu- 
facturing industry of any kind. Its population numbers 
about 4000 souls, of whom 2500 are Greeks. Austria- 
Hungary, France, Great Britain, Greece, and Russia have 
consular representatives at B^d^agatch, and Bulgaria has 
an agent there. In digging out the foundations of their 
houses, the settlers found many ancient tombs. Probably 
these are relics, not of the necropolis of the ancient Zone, 
but of a of Bervishes, of the Bed4 sect, which was 
established shortly after the conquest, and whose occupants 
gave to the place its name — B6d4agatch. 

D0Ciha.ni| capital of FTorfoIk county, Massachusetts, 
IJ.S.A., with an area of 23 square miles of quite level 
country. There are three villages in the town, known as 
Bedham, East Bedham, and Oakdale. The town is 
traversed by the New York, New Haven, and Hartford 
Railway. The chief industry is the manufacture of 
woollen goods. Population (1880), 6233; (1890), 7123; 
(1900), 7457, of whom 2186 were foreign-born and 65 
negroes. 

Deer. — The classification of the family Cervidse has 
been much altered since the article in Ency. Brit, vol. vii. 

was written. Beer are now arranged as follows : ^First 

the Reindeer {Rangifer tarandus), with several local races^ 
distinguished from all other forms by the presence of 
antlers in both sexes. Second, the Elks {Alces), in which 
the antlers diverge at right angles to the middle line of 
the skull. Third, the typical Beer (Cermis), characterized 
by the antlers diverging obhquely to the middle hne of the 


sknll, and having a brow-tine. They include the typical^ 
or Red Beer group, containing the Red Beer {C. elaphu^)^ 
Hangul (C, cashmirianus), Shou {C. affinis), Buke of 
Bedford’s Beer (C, xa7ithopggus), and the Wapiti (G. 
counadensis)^ of which a variety is found in Central Asia. 
Also the Sika group (sub-genus Pseudaxis)^ as represented 
by the Japanese Beer {G. sica) and Pekin Beer {C\ 
hortulorum). The Fallow Beer (G. dama) represents a group 
by itself. This is followed by the Oriental Rusine group 
(Rusa), with S-tined antlers, as represented by the numerous 
races of the Sambar (G. u7iicolor\ the Rusa (G. hippel- 
aphiLs\ the Chital (G. axis), and many smaller forms. The 
Swamp-Beer (G. duvauceli) and Thamin (G. eldi) are 
well-known members of the last, or Rucervine group, 
which is likewise Oriental. Tbe five species of Muntjac 
constitute the fourth genus (Cervulus) of the family ; while 
the fifth is formed by the Tufted Beer (Elaphodus) of 
North China and Tibet. Then follows the hornless Chinese 
Water-Beer {Hydrelaphus), which is succeeded by the 
Roes {Capreolus). These latter have no brow-tine, and 
the same is the case with the much larger Pere B avid’s 
Beer {Elaphurus davidianus), now known only in captivity. 
Allied to the last are the numerous species of American 
Beer (Mazama), of which the common species ( M, ameri- 
canoi) represents one group {Odocoileus), the Marsh-Beer 
{M, dichotoma) a second {Blastoceros), the Guemals (Jf. 
hisulca and M. antisiensis) a third (Xenelaphus), and the 
Brockets a fourth. Lastly, we have the diminutive 
American Pudus (Pudua), and the Musk-Beer (Moschus), 
which forms a subfamily apart. (e. l*.) 

De4s or D^Sy a corporate town of Eastern Hungary, 
48 miles north-north-east of Kolozvar, on the river Szamos. 
Population (1900), 9888. Among several ancient buildings 
the most noteworthy is the Gothic Calvinist church, con- 
structed in 1450. There is a large distillery in the town. 

Defie.nce| capital of Befiance county, Ohio, U.S.A., 
on the Maumee river, at the mouth of the Auglaize, 
at an altitude of 695 feet. It has two railways, the 
Baltimore and Ohio, and the Wabash, and it is the seat 
of Befiance College. Population (1880), 5907 ; (1890), 
7694; (1900), 7579, of whom 960 were foreign-born and 
39 negroes. 

Deg'as, Hilaire Germain Edgrard! (1834- 

), French painter, was born in Paris, 19th July 1834. 

Entering in 1855 the ^cole des Beaux Arts, he early 
developed independence of artistic outlook, studying under 
Lamothe. He first exhibited in the Salon of 1865, con- 
tributing a “War in the Middle Ages,” a work executed in 
pastel. To this medium he was ever faithful, using it for 
some of his best work. In 1866 his “Steeplechase” re- 
vealed him as a painter of the racecourse and of all the most 
modern aspects of life and of Parisian society, treated in 
an extreniely original manner. He subsequently exhibited 
in 1867 “Family Portraits,” and in 1868 a portrait of a 
dancer in the “BaUet of La SourceP In 1869 and 1870 
he restricted himself to portraits; but thenceforward he 
abandoned the Salons and attached himself to the Im- 
pressionists. With Manet and Monet he took the lead 
of the new school at its first exhibition in 1874, and 
repeatedly contributed to these exhibitions (in 1876, 
1878, 1879, and 1880). In 1868 he had shown his first 
study of a dancer, and in numerous pastels he proclaimed 
himself the painter of the ballet, representing its figurantes 
in every attitude, with more constant aim at truth than 
grace. Several of his works may be seen at the Luxembourg 
GaUery, to which they were bequeathed, among a 
collection of impressionist pictures, by M. Caillebotte. In 
1880 Begas showed his powers of observation in a set of 
‘^Portraits of Criminals,” and he attempted modelling in a 
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“ Dancer,” in wax. He afterwards returned to Ms studies 
of the sporting world, exMbiting in December 1884 at the 
Petit Gallery two views of ‘"Eaces” wMch had a great 
success, proving the increasing vogue of the artist among 
collectors. He is ranked with Manet as the leader of 
the “impressionist school.” At the eighth Impressionist 
Exhibition, in 1886, Degas continued his realistic studies 
of modern hfe, showing drawings of the nude, of work- 
women, and of jockeys. Besides his pastels and his 
paintings of genre and portraits — among these, several 
likenesses of Manet — Degas also handled his favourite 
subjects in etching and in aquatint ; and executed several 
lithographs of “Singers at Cafes-concert,” of “Ballet- 
girls,” and indeed of every possible subject of night-life 
and incidents behind the scenes. Degas is reputed not to 
have striven for official recognition ; but his work is 
to be seen not only at the Luxembourg but in many of the 
great private collections in Paris, as in those of M. 
Camondo and M. Manzi, in England and America. In 
the Centenary Exhibition of 1900 he exhibited “The 
Interior of a Cotton-Broker’s Office at New Orleans” 
(belonging to the Museum at Pau) and “ The Eehearsal.” 

See also G. Moobe. “Degas, the Painter of Modern Life,” 
Magazine of Art, 1890.— J. K. Huysmans. Certains. Paris, 
X889. — G. Geeeboy. La vie Artistique. (3° Serie.) Paris, 1894. 

a town of British India, headquarters of the 
Dehra Dun district. In 1881 the population was 18,969 ; 
in 1891 it was 25,684 ; the municipal income in 1897-98 
was Es.27,518 ; the death-rate in 1897 was 27T5 per 
thousand. It is the headquarters of the Trigonometrical 
Survey, and of the Forest Department, besides being a can- 
tonment for a Gurkha regiment; it has an American 
Presbyterian mission. 

Dehra. Dui1| a district of British India, in the 
Meerut division of the North-West Provinces. Its area is 
1193 square miles. The population in 1881 was 144,070; 
in 1891 it was 168,135, giving an average density of 141 
persons per square mile. In 1901 the population was 
177,646, showing an increase of 6 per cent. The land 
revenue and rates were Es. 1,12,666, the incidence of 
assessment being E. 0-5-9 per acre; the cultivated area 
in 1896-97 was 87,912 acres, of which 23,441 were 
irrigated; the number of police was 372; there were 22 
vernacular schools, with 705 pupils ; the death-rate in 1897 
was 24*25 per thousand, A railway to Dehra from Har- 
dwar, on the Oudh and Eohilkhand lino (32 miles), was 
completed in 1900. Up to 1897-98 the capital outlay on 
the Dun canals was Es.7,15,311 ; the net receipts in that 
year were Es.68,151, showing a profit of 9*5 per cent. 
There are four printing-j)ressc.s, issuing two EngHsh and 
one vernacular nowspajjcrs ; and three breweries. Tea 
gardens cover an area of nearly 5000 acres. 

Delv*| or Deir ez-Zor, a town of Asiatic Turkey, 
on the right bank of the Euphrates, at an altitude of 
806 feet. It is the capital of the Zor sanjak, which was 
formed in 1867, and includes Esis eUAin to the east, and 
Palmyra to the west of the river. The town is connected 
by a bridge with an island, whence there is a ferry to 
the left bank. The climate is healthy, but hot. Large 
numbers of sheep and camels are bred in the sanjak, and 
cereals are ^own. Koads lead to Aleppo and Damascus, 
and, by Sinjar, to Mosul. The population of the sanjak 
is 100,000, chiefly nomads; of the town, 7000, including 
a few Christians and Jews. 

Deka.lb| a city of Dekalb county, Illinois, U.S.A., 
in the northern part of the state, at the intersection of two 
railways. Population (1890), 2579 ; (1900), 5904, of 
whom 1520 were foreign-born. 


Dekkefp Edward Douwes (1820-1887), the 
Dutch writer, commonly known as Multatuli, was born 
at Amsterdam on the 2nd of March 1820. His father, 
a ship’s captain, intended his son for trade, but this 
humdrum prospect disgusted him, and in 1838 he went 
out to Java, and obtained a post in the Inland Eevenue. 
He rose from one position to another, until, in 1851, 
he found himself assistant-resident at Amboyna, in the 
Moluccas. In 1857 he was transferred to Lebak, in the 
Bantam residency of Java. By this time, however, all 
the secrets of Dutch administration were known to him, 
and he had begun to protest against the abuses of the 
colonial system. In consequence he was threatened with 
dismissal from his office for Ms openness of speech, and, 
throwing up Ms appointment, he returned to Holland in a 
state of fierce indignation. He determined to expose in 
detail the scandals he had witnessed, and he began to do 
so in newspaper articles and pamphlets. Little notice, 
however, was taken of his protestations, until, in 1860, he 
published, under the pseudonym of “Multatuli,” his romance 
entitled Max Havelaar. An attempt was made to ignore 
this brilliant and irregular book, but in vain; it was 
read all over Europe. The exposure of the abuse of 
free labour in the Dutch Indies was complete, although 
there were not wanting apologists who accused Dekker’s 
terrible picture of being over-coloured. He was now 
fairly launched on literature, and he lost no time 
in pnbhshing Love Letters (1861), which, in spite of 
their mild title, proved to be mordant satires of the 
most rancorous and unsparing kind. The literary merit 
of Multatuli’s work was much contested; he received 
an unexpected and most valuable ally in Yosmaer. He 
continued to write much, and to faggot his miscellanies in 
uniform volumes called Ideas, of which seven appeared 
between 1862 and 1877. Douwes Dekker quitted Holland, 
shaking off her dust from his feet, and went to live at 
Wiesbaden. He now made several attempts to gain the 
stage, and one of Ms pieces, The School for Frinces, 
1875 (published in the fourth volume of Ideas), pleased 
himself so highly that he is said to have styled it the 
greatest drama ever written. It is a fine poem, written 
in blank verse, like an English tragedy, and not in 
Dutch Alexandrines ; hut it is undramatic, and has not 
held the boards. Douwes Dekker moved Ms residence to 
Nieder IngeUieim, on the EMne, and there he died on the 1 9 th 
of February 1887. Towards the end of Ms career he was 
the centre of a crowd of disciples and imitators, who did 
his rei^utation no service ; he is now, again, in danger of 
being read too little. To understand his fame, it is neces- 
sary to remember the sensational way in which he broke 
into the dulness of Dutch literature forty years ago, like a 
^flame out of the Far East. He was ardent, provocative, 
perhaps a little hysterical, but he made himself heard all 
over Europe. He brought an exceedingly severe indict- 
ment against the egotism and brutality of the administrators 
of Dutch India, and he framed it in a literary form which 
was brilliantly original. Not satisfied with this, he 
attacked, in a fury that was sometimes blind, everything 
that seemed to him falsely conventional in Dutch religion, 
government, society, and morals. He respected nothing, 
he left no institution untouched. Now that it is possible 
to look back upon Multatuli without passion, we see in 
him, not what Dutch enthusiasm saw, — “the second writer 
of Europe in the nineteenth century ” (Victor Hugo being 
presumably the first),— but a great man who was a power- 
ful and glowing author, yet hardly an artist, a reckless 
enthusiast, wdio was inspired by indignation and a b\irning 
sense of justice, who cared little for his means if only ho 
could produce his cfiect. He is seen to his best and worst 
in Max Havelaar ; Ms Ideas, hard, fantastic, and sardonic, 
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seldom offer any solid satisfaction to the foreign reader. 
But Miiltatiili deserves remembrance, if only on account 
of the unequalled effect his writing had in rousing Holland 
from the intellectual and moral lethargy in which she lay 
half a century ago. (e. u.) 

Delanej, John Thaddeos (1817-1879), 
editor of The Times, was born 11th October 1817, in 
London, being the second son of Mr W. F. A. Delane, a 
barrister who was employed by Mr Walter in The T lines 
office. While still a boy he attracted Mr Walter’s atten- 
tion, and it was always intended that he should find work 
on the paper. He received a good general education at 
private schools and King’s College, London, and also at 
Magdalen Hall, Oxford; and after taking his degree in 
1839, he read for the Bar, being called in 1847. Mean- 
while he had already begun work for The Times as a 
reporter; and in 1841, on the death of Mr Barnes, he 
succeeded him as editor, a post which he occupied for 
thirty-six years. He was not himself a writer, but he was 
the greatest newspaper editor of his time, and i)orhaps of 
any time. Though he went into society and had a position 
there such as no journalist had previously enjoyed, using his 
opportunities with a sure intuition for the way in which 
events would move, he had no liking for personal pubhcity, 
but w^as careful to preserve his impersonahty as an editor, 
and to merge himself in the newspaper which he represented. 
His triumph was the triumph of The Times, which under 
his regime attained an influence which has never been 
surpassed. He was a man of many interests and great 
judgment; capable of long application and concentrated 
attention, with power to seize always on the main point 
at issue, and rapidly master the essential facts in the 
most complicated affair. His general policy was to 
keep the paper a national organ of opinion above party, 
but with a tendency to sympathize with the Liberal move- 
ments of the day. He admired Palmerston and respected 
Lord Aberdeen, and was of considerable use to both ; and 
it was Lord Aberdeen himself who, in 1845, told him of 
the impending repeal of the Com Laws, an incident round 
which many incorrect stories have gathered. The history, 
however, of the events during the thirteen administrations, 
between 1841 and 1877, in which The Times, and therefore 
Delane, played an important part cannot here be recapitu- 
lated. In 1877 his health gave way, and he retired from 
the editorship; and on 22nd November 1879 he died at 
Ascot. ' (h. ch.) 

De la Rue, Warren (1815-1889), British 
astronomer and chemist, son of Thomas de la Eue, the 
• founder of the large firm of stationers of that name in 
London, was born in Guernsey on 18th January 1815. 
Having completed his education in Paris, he entered his 
father’s business, but in his leisure hours he devoted him-* 
self with success to chemical and electrical researches, and 
between 1836 and 1848 published several papers on these 
subjects. Towards the end of this period he was attracted 
to astronomy, and with the aid of a 13-inch reflecting 
telescope, the optical parts of which were made entirely by 
himself, he executed many drawings of the celestial bodies 
of singular beauty and fidelity. His name, however, 
will be chiefly remembered as one of the earliest and most 
successful pioneers in the application of the art of photo- 
graphy to astronomical research. In the year 1851 his 
attention was drawn to a daguerreotype of the moon by 
G. P. Bond, which was exhibited at the Great Exhibition 
of that year. Encouraged by this first attempt, and 
employing the more rapid wet - collodion process, he 
succeeded before long in obtaining exquisitely defined 
automatic pictures of , the moon, which remained unsur- 
passed until the appearance of the Kutherfurd photographs 
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in 1865. In 1854 he turned his attention to solar physics, 
and for the purpose of obtaining a daily photographic 
representation of the state of the solar surface he devised 
the photoheliograph. This instrument is described in his 
report to the British Association, On Celestial Photo- 
graphy in England” (1859), and in his Bakerian Lecture 
\Phil. Trans. Roy. Soc. vol. clii. pp. 333-416). Ptegular 
work with this instrument was inaugurated at Kew by 
De la Eue in 1858, and was carried on there for fourteen 
years; since 1872 it has been continued at the Eoyal 
Observatory, Greenwich. The results obtained in the 
years 1862-1866 are discussed in two memoirs published 
by De la Eue, in conjunction with Professor Balfour 
Stewart and Mr B. Loewy, in the Fhil. Trans, (vol. clix. 
pp. 1-110, and vol. clx. pp. 389-496), entitled “Ee- 
searches on Solar Physics.” In the year 1860 De la Eue 
took the photoheliograph to Spain for the purpose of 
photographing the total eclipse of the sun, which occurred 
on July the 18th of that year. This expedition formed 
the subject of the Bakerian Lecture already referred to. 
The photographs obtained on that occasion proved beyond 
doubt the solar character of the prominences, or red 
flames, seen around the limb of the moon during a solar 
eclipse. In 1873 De la Eue gave up active work in 
astronomy, and presented most of his astronomical instru- 
ments to the University Observatory, Oxford. Subse- 
quently, in the year 1887, he provided the same observatory 
with a 1 3-inch refractor to enable it to take part in the 
International Photographic Survey of the Heavens. In 
conjunction with Dr Hugo Muller, he published several 
papers of a chemical character between the years 1856 
and 1862. He was twice President of the Chemical 
Society, and also of the Eoyal Astronomical Society 
(1864-1866). In 1862 he received the gold medal of the 
latter society, and in 1864 a Eoyal medal from the Eoyal 
Society, for his observations on the total eclipse of the sun 
in 1860, and for his improvements in astronomical photo- 
graphy. He died on 19th April 1889. (a. a. e*.) 

Dela.wa.re- — One of the Middle Atlantic States of 
the American Union, and next to Ehode Island the 
smallest in extent, Delaware is situated on the Atlantic 
seaboard, and forms part of the peninsula between the 
Chesapeake and Delaware Bays. Its total land surface is 
approximately 1960 square miles. The population in 
1870 was 125,015, of whom 102,221 were white and 
22,794 coloured; in 1880 it was 146,608, of whom 
120,160 were white, 26,442 coloured, 5 civilized Indians, 
and 1 Chinese. In 1890 it was 168,493, of whom 140,066 
were white, 28,386 coloured, 37 Chinese, and 4 civilized 
Indians. In 1900 the population was 184,735, of whom 
153,997 were white, 30,677 negroes, 51 Chinese, 1 
Japanese, and 9 Indians. Out of 54,018 males 21 years 
of age and over, 7538 were illiterate (unable to write), of 
whom 3945 were white and 3593 coloured. Of the total 
population 94,158 (51 per cent.) were males, and 90,557 
(49 per cent.) females; 170,925 (92*5 per cent.) were 
native-born, and 13,810 (7*5 per cent.) foreign-born. The 
increase in population from 1890 to 1900 was 9*6 
per cent., and the number of inhabitants per square mile 
in 1900 was 94*2. There were 35 incorporated cities 
and towns. The largest city was Wilmington, with 
76,508 inhabitants. The city next in size, Newcastle, 
had a population of but 3380, while the largest town, 
Dover, the State capital, had 3329. In Indian Eiver 
Hundred, Sussex county, there fives a race of persons, 
nearly white, called “ Indians ” or “ Moors,” whose origin 
is unknown, although local tradition says they are the 
descendants of some Moorish sailors who were cast ashore 
years ago in a shipwreck. They do not associate with 
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persons of negro descent; and they maintain separate 
churches and schools, the latter receiving State aid. 
J3elaware is an agricultural and manufacturing State. 
'Much of it is in a high state of cultivation. Besides 
wheat, maize, and other grain, peaches are grown in 
immense quantities and sent over the country. Straw- 
berries, raspberries, and other small fruits are raised for 
transportation. Increased attention has lately been given 
to dairy products. The canning of fruits, vegetables, 
meats and poultry, is carried on extensively. The kaolin 
mines were among those first worked in the United 
States, the product in 1899 being 10,500 tons, valued at 
$91,500. The forests, which afforded excellent timber, 
including white oak for the building of ships, have been 
greatly reduced by constant cutting. In the northern 
part of the State there are numerous and important 
manufactories. Wilmington and its suburbs have large 
machine shops, whose products, including marine engines 
and boilers and paper and pulp machines, are justly 
renowned; cotton, cotton-finishing, paper, morocco, patent 
leather, vulcanized fibre, car-wheel, carriage, and silk 
factories ; rolhng-miUs and bridge works. Cars, for steam 
and street railways, are manufactured on a large scale. 
Upwards of 400 iron steamships have been built in 
Wilmington, exceeding in number and in aggregate 
tonnage those constructed in any other American city. 
The flour-mills on the Brandywine, founded in 1762, 
are famous, and the Dupont Gunpowder Works, 6 miles 
from Wilmington, are the oldest and largest in the 
country. There is a petroleum refinery at Marcus 
Hook. 

According to the census of 1900, the number of manu- 
facturing establishments in the State (excluding 169 
having an annual product of less than $500 each) was 
1417, in which was invested a total capital (including 
land, buildings, machinery, tools, <fec., but not including 
capital stock) of $41,203,239. There were 1327 salaried 
employees receiving salaries amounting to $1,422,831, 
and an average number of 22,203 wage-earners receiving 
$9,263,661 in wages. The cost of materials used, in- 
cluding mill supplies, freight, fuel, &c., was $26,652,601, 
and the miscellaneous expenses (including rent, taxes, &c., 
but not including interest on capital invested) $2,158,350. 
The added values of the products in the different establish- 
ments amounted to $45,387,630. If from this gross 
value be deducted, in order to avoid duplication, the value 
($15,849,388) of materials purchased in a partly manu- 
factured form — ^where the finished product of one industry 
is used later as the raw material for another — the net 
value is found to be $29,538,242. If the steel and rolling- 
mills, car shops, foundry and machine shops, and ship- 
building be grouped as the iron and steel industry, there 
were in this industry fifty-three establishments having a 
capital of $14,929,935, employing 8536 wage-earners, 
paying $4,265,670 as wages, and having a gross product 
of $13,953,379. The leather' industry ranks next in 
importance, with twenty establishments, a capital of 
$5,178,804, 2457 wage-earners receiving $1,044,903, and 
gross product of $9,400,504. 

The Delaware and Chesapeake 'Canal connects the 
Delaware and Chesapeake Bays, and affords water transit 
for produce between Philadelphia and Baltimore. The 
Philadelphia, Wilmington, and Baltimore Railroad, and the 
Baltimore and Philadelphia Railroad run through the 
northern part of the State ; the Wilmington and Korthern 
Railroad communicates with the Pennsylvania coal region ; 
the Delaware Railroad runs through the whole length of 
the State below Wilmington, connecting with various 
railways that reach either the Atlantic Ocean or the 
Chesapeake Bay; while another line, running directly 
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across the lower part of the State, connects, at Queenstown, 
Maryland, with steamers for Baltimore. 

The financial condition of the State is excellent, the assets, in 
bonds, ^ railway_ mortgages, and bank stocks, exceeding the 
liabilities. Besides the income from assets, the State revenues are 
derived from taxes on licences, on commissions to public officers, 
on railway and banking companies, and to a slight extent from 
taxes on collateral inheritances, and on investments, as bonds, 
mortgages, notes and stocks, the investment tax yielding in 1899 
only $1,811.35. There are county taxes, on land and live-stock, 
for the care of the roads and the poor ; local taxes, levied on the 
rental value of land and on live-stock, towards the support of 
the public schools ; town taxes, and, in same places, ditch taxes. 

The vital statistics of the State are of little value, not having 
been systematically kept. A State Board of Health was organized 
in 1879, and there are now local boards in various towns. There 
is in each county a jail and an almshouse. Under recent legislation 
there is to be established in Newcastle county a workhouse, 
where persons under sentence must labour for eight hours each 
secular day, pay being allowed for overwork, and credit given, by 
reduction of sentence, for good behaviour. There is a State 
hospital for the insane. A certain number of persons are 
maintained out of the State School fund at outside institutions, 
such as the Pennsylvania Institution for the Deaf and Dumb, and 
the Pennsylvania Training School for Feeble-Minded Children. 
There are various private charities, particularly in the city of 
Wilmington. 

Education exhibits progi’ess. Delaware College, at Newark, 
with the support of Federal grants, steadily increases in efficiency. 
The maintenance of a system of public schools is rendered 
compulsory by the State Constitution. The State School fund, 
ranging from about $130,000 to $140,000 a year, is apportioned 
among the school districts, and is used exclusively for teachers’ 
salaries and free text-books. In the apportionment no discrimina- 
tion is allowed on account of race or colour ; but separate schools 
for white and coloured children must be provided, and there is a 
State college for coloured students. Besides the State Board of 
Education, there is in each county a School Commission and a 
Superintendent of Public Schools, and in each district a School 
Committee chosen by the voters of the district, with power to 
levy taxes. At school elections women as well as men may be 
qualified to vote. 

The Constitution now in force was framed in 1897, superseding 
the Constitution of 1831. Following the precedent recently set 
elsewhere, it was published and put into operation by authority of 
a I'esolution of the Constitutional Convention, without submission 
to the people. In the General Assembly the number of Eepre- 
sentatives is raised from 21 to 35, and of Senators from 9 to 17, 
equal county representation being done away with. 

The State is divided into 35 representative districts, Newcastle 
county having 15, and Kent and Sussex each 10 ; and 17 senatorial 
districts, Newcastle having 7, and Kent and Sussex each 5. Of 
the 15 Newcastle Representatives, Wilmington has 6 ; of the 7 
Senators, 2. The sessions of the General Assembly, held at 
Dover, the State capital, are still biennial. The members receive 
an allowance for each day of the session not exceeding sixty, 
after which they get no compensation. At a special session the 
daily allowance is limited to thirty days. Legislative divorces are 
prohibited. The Governor’s appointments to office must, except in 
certain cases, be confirmed by the Senate. He has a suspensory 
veto on legislation. Certain State officers, including the Attorney - 
General, and various county officers, formerly appointed by 
the Governor, are now elected. The judges are still appointed, 
but only for terms of twelve years. All persons coming of age, 
or becoming citizens of the United States, after 1st January 1900, 
must, in order to vote, be able to read the State Constitution 
in English and write their names. The payment of a poll- 
tax as a prerequisite to voting is abolished, and all eligible persons 
are registered on payment of a fee of one dollar. Persons 
charged with bribery at elections are triable by the court on 
information and without a jury. A Board of Pardons, consisting 
of the Chancellor and certain administrative officers, is created, 
and no reprieve for more than six months, or commutation of 
sentence, or pardon, can be granted by the Governor unless on 
the written recommendation of a majority of this Board, There 
is also established a State Board of Agriculture. 

The Judicial power of the State is vested in a Supreme Court, a 
Superior Court, a Court of Chancery, an Orphans’ Court, a Court 
of Oyer and Terminer, a Register’s Court, and Justices of the 
Peace. There are six State judges, namely, a Chancellor, a Chief 
Justice, and four Associate judges. The Chancellor, Chief Justice, 
and one of the Associates may be appointed from and reside 
in any part of the State ; the other three Associates may be 
appointed fronx any part of the State, but must reside one in each 
county. The five law judg^es compose the Superior Court, Court 
of General Sessions, and Court of Oyer and Terminer, but not 
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more than tliree of them, can sit together in any one of those 
courts, though three must do so whenever practicable. Two 
constitute a i|uorum, save in the Court of Oyer and Terminer, 
where three are required. The Supreme Court consists, on error or 
appeal from a law court, of the Chancellor, who presides, and such 
of the five law judges as did not sit below ; on appeal from the 
Court of Chancery, of the five law judges, three of whom 
constitute a quorum. 

Ill 2ifjl it tcs^ since the close of the Civil War in 1865, the State has 
generally been Democratic. But, in 1889, a Republican was elected 
to the United States Senate ; and. candidates of the same party 
were, in 1894, 1898, and 1900, chosen to the Kational House of 
Representatives, and, in 1894 and 1900, to the Governorship. In 
1895, 1899, and 1901, the Legislature, being then Republican, was, 
because of a division in the party as to candidates, unable to elect 
a United States Senator, so that the State had, from 4th March 
1895 till 1897, and from 4th March 1899 till 4th March 1901 only 
one United States Senator, and none at the special session of the 
Senate in March 1900. In 1896 and 1900, Mr M‘Kinley, the 
Republican candidate for the Presidency, partly because of the 
attitude of the Gold Democrats, carried the State by large majorities. 
General Grant obtained, as the Republican candidate in 1872, a 
smaU majority. (j. b. M*.) 

Dc(a.wa,l*0, capital of Delaware county, OMo, 
TJ.S.A., on the Olentangy river, at an altitude of 902 
feet. It has three railways, the Cleveland, Cincinnati, 
Chicago, and St Louis, the Columbus, Sandusky and 
Hocking, and the Hocking Valley. The Ohio Wesleyan 
University, located here, had, in 1899, 53 professors and 
instructors, and 1055 students, one-third of whom were 
women. Its property was valued at over $1,300,000, 
and its income was $62,000. Population (1880), 6894 3 
(1890), 8224; (1900), 7940, of whom 572 were foreign- 
bom and 432 negroes, 

Dela.wa.re River, a river of the eastern United 
States, rises in the Catskill Mountains, in south-eastern 
Hew York, and flows south-west to the north-east corner of 
Pennsylvania ; thence, with a south-east course, it forms the 
boundary between Hew York and Pennyslvania, and 
farther down, with a course alternating between south-east 
and south-west, it forms the boundary between Hew 
J ersey on- the east and Pennsylvania and Delaware on the 
west. It has no well-defined mouth, hut gradually widens 
into Delaware Bay. It is navigable to Trenton, where are 
falls, a distance from the capes of the Delaware of 128 
miles. Its entire length from its head to the capes at 
the entrance to Delaware Bay is upwards of 400 miles 
and its drainage basin comprises 12,012 square miles. In 
its upper course, after leaving the CatskiUs, it flows alter- 
nately through the valleys between the Appalachian ridges 
and across these ridges through water-gaps. The most 
picturesque and best known of these is Delaware Water- 
Gap. The falls at Trenton, which have been utihsed for 
l>ower, are produced by the passage of the river over a 
fault-line from hard granite rocks to soft Tertiary beds. 

Delbriick, Martin Friedrich Rudolf, 

Prussian statesman (1817 \ was born at Berlin on 

1 6th April 1817. On completing his legal studies he entered 
the service of the State in 1837 ; and after holding a series 
of minor posts, was transferred in 1844 to the Ministry of 
Commerce, which was to be the sphere of bis real life’s 
work. Both Germany and Austria had realized the 
influence of commercial upon pohtical union. Delbriick 
in 1851 induced Hanover, Oldenburg, and Schaiimburg- 
Lippe to join the Zollverein ; and the southern States, which 
had agreed to admit Austria to the union, found themselves 
forced in 1853 to renew the old union, from which 
Austria was excluded. Delbriick now began, with the 
support of Bismarck, to apply the principles of Free Trade 
to Prussian fiscal policy. In 1862 he concluded an im- 
portant commercial treaty with France, which he succeeded 
in inducing the southern States to accept. After the 
Prussian victories of 1866, a Zollbundesrath or Federal 
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Council was constituted, in which Delbriick, who became 
the first President of the Bundeskanzleramt or Federal 
Chancellery (1867), represented Bismarck in political as 
well as commercial questions. In 1868 he became a 
Prussian Minister without portfolio. In October 1870, 
when the political union of Germany under Prussian 
headship became a practical question, Delbriick was chosen 
to go on a mission to the South German States, and con- 
tributed greatly to the agreements concluded at Versailles 
in Hovember. In 1871 he became President of the newly 
constituted Eeichskanzleramt. Delbriick now, however, 
began to feel himself uneasy under Bismarck’s leanings 
towards Protection and State control. On the introduction 
of Bismarck’s plan for the acquisition of the railways 
by the State, Delbriick resigned ofifice, nominally on th& 
ground of ill-health (1st June 1876). In 1879 he opposed 
in the Beichstag the new protectionist tariff, and on the- 
failure of his efforts retired definitely from pnbhc life. 

Delcassd, Th4ophile (1852 ), French. 

statesman, was born at Panders, in the department of 
Ariege, on 1st March 1852. He wrote articles on foreign 
affairs for the Repuhlique Frangaise and Parisy and in 
1888 was elected Conseiller General of his native depart- 
ment, standing as “nn disciple fidMe de Gambetta.” In 
the following year he entered the Chamber as deputy for 
Foix. He was appointed Under Secretary for the Colonies 
in the second Eibot Cabinet (January to April 1893), and 
retained his post in the Dupny Cabinet till its fall in 
December 1893. It was largely owing to his efforts that 
the French Colonial Office was mada*' a separate depart- 
ment with a Minister at its head, and to this office he was ap- 
pointed in the second Dnpuy Cabinet (May 1894 to January 
1895). He gave a great impetus to French colonial 
enterprise, especially in West Africa, where he organized 
the newly acquired colony of Dahomey, and despatched the 
Liotard mission to the Upper Ubangi. While in opposition, 
he devoted special attention to naval affairs, and in speeches 
that attracted much notice declared that the function of the 
French navy was to secure and develop colonial enterprise, 
deprecated all attempts to rival the British fleet, and 
advocated the construction of commerce-destroyers as 
France’s best reply to England. On the formation of the 
second Brisson Cabinet in June 1898 he succeeded M. 
Hanotanx at the Foreign Office, and retained that post 
under the subsequent premierships of MM. Dupny and 
Waldeck-Eonssean. In 1898 he had to deal with the 
delicate situation caused by Captain Marchand’s occupation 
of Fashoda, for which, as he admitted in a speech in the 
Chamber on 23rd January 1899, he accepted full responsi- 
bility, since it arose directly out of the Liotard expedition, 
which he had himself organized while Minister for the 
Colonies; and in March 1899 he concluded an agreement 
with Great Britain by which the difficulty was finally 
adjusted, and France consohdated her vast colonial empire 
in Horth-West Africa. In the same year he acted as 
mediator between the United States and Spain, and 
brought the peace negotiations to a successful conclusion. 
He introduced greater cordiality into the relations of 
France with Italy : at the same time he adhered firmly 
to the alliance with Eussia, and in August 1899 made a. 
visit to St Petersburg, which he repeated in April 1901. 
In June 1900 he concluded an important agreement with 
Spain, fixing .the long-disputed boundaries of the French 
and Spanish possessions in West Africa. 

Delft, a town in the province of South Holland, 
H etherlands, 1 0 miles north-west of Eotterdam by rail. For- 
merly it rivalled Eotterdam in the importance of its shipping 
and commerce, but it is now only the market for the butter 
and cheese of the fertile district around. There is still 
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considerable industry in earthenware (“New Delft gun- 
construction, distilling, and the manufacture of salad oil 
and oil-cakes. The “Phoenix,” or old clubhouse of the 
students, which was burned down in 1872, has been re- 
placed by a handsome erection in Eenaissance style. A 
bronze statue of Hugo Grotius was raised in 1886. The 
population in 1900 was 31,582. 

Dclhif or Dilli, a city of British India, the former 
capital of the Mughal Empire, now giving its name to a 
district and a division in the Punjab. It is situated on the 
rio-ht bank of the river Jumna, 954 miles from Calcutta 
by rail. In 1881 it had a population of 173,393, and in 
1891 of 192,579. In 1901 the population was 208,385, 
showing a continuous increase. The municipal income in 
1897-98 was Es.4,57,182; the death-rate in 1897 was 34 
per thousand. Delhi, as the centre of the railway system of 
Northern India, is now regaining much of the importance it 
lost at the time of the Mutiny. It is the terminus of three 
main lines — the East Indian, the North-Western, and the 
Eajputana ; while the Delhi-Umballa-Kalka and the 
Northern Punjab companies also have stations here. The 
principal manufactures are gold and silver filigree-work 
and embroidery, jewellery, muslins, shawls, glazed pottery, 
and wood-carving. Since 1890 three cotton miUs have 
been established, with 351 looms and 47,000 spindles, 
employing 1800 hands. There are also three flour-miUs, 
several iron foundries, and a brush factory. A filtered water 
supply and sewerage works have been provided by the 
municipality out of a loan of Es. 8,00,000, and a further 
loan of Es. 1,80,000 for improving the water supply is 
proposed. The institutions include St Stephen’s College, 
which teaches up to the M. A. degree ; five high schools ; 
Government normal school; native school of medicine 
subsidized by the municipality ; S.P.G., Eoman Catholic, 
and Baptist missions; sixty-four printing-presses, issuing 
twenty-one newspapers and periodicals ; institute and read- 
ing room ; Mahommedans and Hindu religious associations. 

The DISTRICT OP Delhi has an area of 1290 square 
miles. The population in 1881 was 643,515 and in 1891 
was 638,689, being the only case in the Punjab of a 
decrease ; the average density was 495 persons per square 
mile. In 1901 the population was 688,979, showing 
an increase of 8 per cent. The land revenue and rates 
were Ks.8,90,644, the incidence of assessment being 
E. 1-0-8 per acre ; the cultivated area was 432,209 acres, 
of which 178,782 were irrigated, including 68,072 from 
Government canals; the number of police was 1031 ; the 
number of schools in 1897-98 was 237, attended by 8192 
boys, being 13 ’8 per cent, of the boys of school-going age; 
the death-rate in 1897 was 33 ’34 per thousand. There are 
four factories for ginning and pressing cotton. Its northern 
portion is traversed by the Delhi-Umballa-Kalka Eailway, 
and crossed by the Eajputana and Southern Punjab lines ; 
total length, 74 miles. A new line, on the East Indian 
system, is now (1891) being constructed from Delhi south- 
ward to Agra through Muttra. 

The division op Delhi stretches from Simla to Eaj- 
putana, and is much broken up by native states. It 
comprises the seven districts of Hissar, Eohtak, Gurgaon, 
Delhi, Karnal, Umballa, and Simla. Its total area is 
15,530. square miles, and in 1891 the population was 
3,435,886. 

Delibesi CI4ment Philibert Leo (1836- 
1891), French composer, was born at Saint Germain du 
Yal on February 21, 1836. He studied at the Paris Con- 
servatoire under Adolphe Adam, through whose influence 
he became accompanist at the Th4a.tre Lyrique. Towards 
the ^ same period he began writing for the theatre, and 
during several years he produced a number of operettas. 
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Alge7% a cantata from his pen, was heard at the Opera 
in 1865. Having become second chorus-master at the 
Grand Opera, he wrote the music of a ballet entitled La 
Source for this theatre, in collaboration with Minkous, a 
Eussian composer. La Source was produced vuth great 
success in 1 8 6 6. The composer returned to the operetta style 
with J^Lalhroulc s^eu va-t-eu gxierre^ — written in collabor- 
ation with Georges Bizet, Emile Jonas, and Legouix, and 
given at the Theatre de PAthenee in 1867. Two years 
later came L^ Ecossais de Chatou^ a one-act piece, and 
La Gour d% Roi Fetaud, a three-act opera-bouffe. The 
ballet Coppelia was produced at the Grand Opera on 
25th May 1870 with enormous success. Delibes’s first 
important dramatic work was Le Roi Va dit, a charming 
“ opera comique,” heard for the first time on 24th May 1873 
at the Opera Comique Theatre. Three years later, on 14th 
June 1876, Sylvia, a ballet in three acts, one of the 
composer’s most delightful works, was produced at the 
Grand Opera. This was followed by Jean de Nivelle^ a 
three-act opera brought out at the Opera Comique on 
8th March 1880, and Lakmd, in three acts produced at 
the same theatre on 14th April 1883, which has remained 
his most popular opera. The composer died in Paris on the 
17th January 1891, leaving Ilassya^ a four-act opera, 
in an unfinished state. This work was completed and 
scored by Massenet, and produced at the Opera Comique 
Theatre on 24th March 1893. L4o Delibes was a typically 
French composer. His music is light, graceful, and refined. 
He excelled in ballet music, and Sylvia may well be 
considered a masterpiece of the genre. His operas are con- 
structed on a conventional pattern. The harmonic texture, 
however, is modern, and the melodic invention abundant, 
while the orchestral treatment is invariably excellent. 

(a. he.) 

^ Delisle, Leopold Victor (1826 ), French 

historian and head of the Biblioth^ue Nationale et Paris, 
was born at Valognes (Manche) on 24th October 1826. In 
1847 he became a student at the ^cole des Chartes, where 
his career w^as remarkably brilliant. In 1832 he was 
appointed an assistant in the Manuscript Department of 
the Bibliothfeque Nationale, and after being for some time 
conservator of that department, succeeded M, Taschereau 
as head of the entire establishment in 1874. He pro- 
duced many valuable official reports, and a still greater 
amount of memoirs and monographs on points connected 
with palaeography, and the study of history and archaeology. 
Among his services was the acquisition for France of a 
portion of the Ashburnham manuscripts, including many 
that, before M. Delisle’s time, had been purloined from 
the Biblioth^ue Nationale. In 1897 he commenced the 
publication of what is intended to be a nearly complete 
printed catalogue of the books in the Biblioth^ue — a 
great enterprise destined to occupy many years in its 
completion. 

Delius, Nicolaus (1813-1888), German philo- 
logist and Shakespearean scholar, was born at Bremen on 
19th October 1813. He was educated at Bonn and Berlin, 
and took his Doctor’s degree in 1838. After travelling for 
some time in England, France, and Germany, he returned 
to Bonn in 1846. In 1855 he was appointed Professor of 
Sanscrit, ProvenQal, and English Literature at Bonn 
University, a post he held until his death, which took 
place at Bonn, 18th November 1888. His greatest literary 
achievement was his scholarly edition of Shakesx)eare 
(1854-61). He also edited Wace’s Si Nicholas (1850) 
and a volume of Provencal songs (1853), and published a 
Slhok^pere-Lexilton (1852). His original works include; 
Ueber das englische Theaterwesen ?m Shaksperds Zeit 
(1853), Gedichte (1853), Der Sardinische Dialeht des 
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(Ireizehnten Jahrhiimlerts (1868), and Ahkandliingen zu 
SJiahspere (2 series, 1878 and 1888). As a critic of 
Shakespeare’s text he stands in the first rank, (r. f. s.) 

Delmenhorsts a town of Germany, grand duchy of 
Oldenburg, 8 miles by rail west from Bremen, on the river 
Delme, was protected by a sti’ong castle from 1247 to 
1679, when it was destroyed by the French. Carries on 
cork-cutting, jute spinning and weaving, brewing, iron- 
founding, and making of boxes. Population (1885), 3842 ; 
(1900), 16,569. 

De Long's George W- (1844-1881), American 
explorer, was born in New York City on 22nd August 1844. 
He graduated at the TJ.S. Naval Academy in 1865, and 
spent the next fomrteen years in the service in various 
parts of the world. In 1873 he sailed on the Juniata 
expedition in search of the Arctic exploring steamer 
Polaris, and was detailed to the command of the launch 
which was sent out by the Juni-ata from Upernivik, 
Greenland. On his return to New York the same year he 
proposed to Mr James Gordon Bennett, of the New Yorlc 
Herald, that the latter should fit out a Polar expedition, 
but it was not untd 1879 that final arrangements were 
made. The Pandora, a private yacht which had been 
previously used in a number of Arctic expeditions, was 
purchased and rechristened the Jeanette, and strengthened 
and fitted out for the voyage. By Act of Congress the 
expedition was placed under the authority of the Secretary 
of the U.S, Navy, although all the expenses were borne 
by Mr Bennett. On 8th July 1879 the Jeanette, with 33 
men on board, set sail from San Francisco for Siberian 
waters. On 5th September 1879 the vessel was enclosed 
in the ice-pack, and after a long drift was finally crushed 
by the ice on the 12th of June 1881 in 77® 15' N. lat. 
and 155® E. long. The members of the expedition 
journeyed by sledge and boat 150 miles to the New 
Siberian Islands, and thence set out by boat in three 
parties for the mainland. The crew of one boat was lost 
in a gale ; that of another, under the command of Chief- 
Engineer George W. Melville, reached a village on the 
Lena. The third party, under the command of De Long, 
succeeded in landing at the mouth of the Lena, and pushed 
forward up the river by land. All of De Long’s party 
perished except two who had been sent forward to seek 
relief. The dead bodies and the records of the expedition 
were found in the following March by Melville, only 
25 miles distant from a Siberian settlement. De Long 
was the last survivor. His journal, in which he made 
re^ar entries up to the day on which he died, has been 
edited by his wife and published under the title Voyage of 
the ^^JeanMeP An account of the search for De Long 
and his comrades was also published by G. W. Melville in 
his book entitled In the Lena Delta. 

Delos- — ^Excavations have been made by the French 
School at Athens upon the island of Delos since 1877, 
chiefly by M. Th. Homolle. They have proceeded slowly 
but systematically, and the method adopted, though 
scientific and economical, has left the site in some 
apparent confusion, the ddbris being heaped up into piles 
or thrown into already excavated portions, instead of being 
removed bodily as at Olympia and at Delphi. The 
complete plan of the sacred precinct of Apollo has been 
recovered, as well as those of a considerable portion of the 
commercial quarter of Hellenistic and Roman times, of 
the theatre, of the temples of the foreign gods, of the 
temples on the top of Mount Cynthus, and of several very 
interesting private houses. Numerous works of sculpture 
of all periods have been found, and also a very extensive 
series of inscriptions, some of them throwing much light 
upon the subject of temple administration in Greece, 


The most convenient place for landing is protected by 
an ancient mole ; it faces the channel between Delos and 
Rheneia, and is about opposite the most northerly of the 
two little islands now called PevgarLapi. From this side 
the sacred precinct of Apollo is approached by an avenue 
flanked by porticoes, that upon the seaside bearing the 
name of Philip Y. of Macedon, who dedicated it about 
200 B.c. This avenue must have formed the usual 
approach for sacred embassies and processions ; but it is 
probable that the space to the south was not convenient for 
marshalling them, since Nicias, on the occasion of his 
famous embassy, built a bridge from the island of Hecate 
(the Greater Ehevmatiari) to Delos, in order that the 
imposing Athenian procession might not miss its full effect. 
Facing the avenue were the propylsea that formed the 
chief entrance of the precinct of ApoUo. They consisted 
of a gate faced on the outside with a projecting portico of 
four columns, on the inside with two columns in antis. 
Through this one entered a large open space, filled with 
votive offerings and containing a large exedra. The 
sacred road continued its course from the north-east corner 
of this open space, with the precinct of Ajctemis on its west 
side, and, on its east side, a terrace on which stood three 
temples. The southernmost of these was the temple of 
Apollo, but only its back was visible from this side. 
Though there is no evidence to show to whom the other 
two were dedicated, the fact that they faced west seems to 
imply that they were either dedicated to heroes or minor 
deities, or that they were treasuries. Beyond them a road 
branches to the right, sweeping round in a broad curve to 
the space in front of the temple of Apollo. The outer side 
of this curve is bounded by a row of treasuries, similar to 
those found at Delos and Olympia, and serving to house 
the more costly offerings of various islands or cities. The 
space to the east and south of the temple of Apollo could 
also be approached directly from the propylaea of entrance, 
by turning to the right through a passage-like building 
with a porch at either end. Just to the north of this may 
be seen the basis of the colossal statue of Apollo dedicated 
by the Naxians, with its well-known archaic inscription ; 
two large fragments of the statue itself may still be seen 
a little farther to the north. 

The temple of Apollo forms the centre of the whole 
precinct, which it dominates by the height of its steps as 
well as of the terrace already mentioned ; its position must 
have been more commanding in ancient times than it is now 
that heaps of earth and debris cover so much of the level. 
The temple was of Doric style, with six columns at the 
front and back and thirteen at the sides ; it was built 
early in the 4th century b.c. ; little if any traces have 
been found of the earlier building which it superseded. Its 
sculptural decoration appears to have been but scanty ; the 
metopes were plain. The groups which ornamented, as 
acroteria, the two gables of the temple have been in part 
recovered, and may now be seen in the National Museum 
at Athens; at the one end was Boreas carrying off' 
Orithyia, at the other Eos and Cephalus, the centre in 
each case being occupied by the winged figure that stood 
out against the sky — a variation on the winged Victories 
that often occupy the same position on temples. 

To the east of the space in front of the temple was an 
oblong building of two chambers, with a colonnade on each 
side but not in front ; this may have been the Frytaneum or 
some other ojfficial building; beyond it is the most 
interesting and characteristic of all the monuments of 
Delphi. This is a long narrow haU, running from north 
to south, and entered by a portico at its south end. At 
the north end was the famous altar, built out of the 
horns of the victims, which was reckoned among the 
seven wonders of the world. The rest of the room is 
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taken up by a paved space, surrounded by a narrow gang- 
way j and on this it is supposed that the famous yepavos or 
stork-dance took place. The most remarkable architectural 
feature of the building is the partition that separated the 
altar from this long gallery ; it consists of two columns be- 
tween antcB^ with capitals of a very peculiar form, consisting 
of the fore parts of bulls set back to back ; from these 
the whole building is sometimes called the sanctuary of 
the bulls. Beyond it, on the east, was a sacred wood 
filling the space up to the wall of the precinct ; and at the 
south end of this was a small open space with the altar of 
Zeus Polieus. 

At the north of the precinct was a broad road, flanked 
with votive offerings and exedrse, and along the boundary 
were porticoes and chambers intended for the reception of 
the QcinpLai or sacred embassies ; there are two entrances 
on this side, each of them through extensive propyl^a. 

At the north-west corner of the precinct is a building 
of hmestone, the Trojptvo? ol/cos often mentioned in the 
inventories of the treasures of the Delian shrine. South 
of it is the precinct of Artemis, containing within it the 
old temple of the goddess; her more recent temple was 
to the south of her precinct, opening not into it but into 
the open space entered through the southern propylaea of 
the precinct of Apollo. The older temple is mentioned in 
some of the inventories as ‘‘ the temple in which were the 
seven statues ” ; and close beside it was found a series of 
archaic draped female statues, which was the most im- 
portant of its kind until the discovery of the finer and 
better preserved set from the Athenian Acropolis. 

Within the precinct there were found many statues and 
other works of art, and a very large number of inscriptions, 
some of them giving inventories of the votive offerings and 
accounts of the administration of the temple and its 
property. The latter are of considerable interest, and 
give full information as to the sources of the revenue and 
its financial administration. 

Outside the precinct of Apollo, on the south, was an 
open place ; between this and the precinct was a house for 
the priests, and within it, in a kind of court, a set of 
small structures that may perhaps be identified as the 
tombs of the Hyperborean maidens. Just to the east 
was the temple of Dionysus, which is of peculiar plan, 
and faces the open place ; on the other side of it is a large 
rectangular court, surrounded by colonnades and chambers 
which served as offices, the whole forming a sort of 
commercial exchange; in the middle of it was a temple 
dedicated to Aphrodite and Hermes. 

To the north of the precinct of Apollo, between it and 
the sacred lake, there are very extensive ruins of the 
commercial town of Delos ; these have been only partially 
cleared, but have yielded a good many inscriptions and 
other antiquities. The most extensive building is a very 
large court surrounded by chambers, a sort of club or 
exchange. Beyond this, on the way to the east coast, are 
the remains of the new and the old palaestra, also partially 
excavated. 

The shore of the channel facing Bhenea is lined with 
docks and warehouses, and behind them, as well as 
elsewhere in the island, there have been found several 
private houses of the 2nd or 3rd century B.c. Each of 
these consists of a single court surrounded by columns 
and often paved with mosaic ; various chambers open out 
of the court, including usually one of large proportions, 
the dvSpcov or dining-room for guests. 

The theatre, which is set in the lower slope of Mount 
Cyiithus, has the wings of the auditorium supported by 
massive substructures. The most interesting feature is the 
scmct, which is unique in plan ; it consisted of an oblong 
building of two storeys, surrounded on all sides by a low 
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portico or terrace reaching to the level of the first floor. 
This was supported by pillars, set closer together along the 
front than at the sides and back. An inscription found 
in the theatre showed that this portico, or at least the 
front portion of it, was called the proscenium or logeum, 
two terms of which the identity was previously disputed. 

On the summit of Mount Cynthus, above the primitive 
cave-temple which has always been visible, there have been 
found the remains of a small precinct dedicated to Zeus 
Cynthius and Athena Cynthia. Some way down the slope 
of the hill, between the cave-temple and the ravine of the 
Inopus, is a terrace with the temples of the foreign gods, 
Isis and Serapis, and a small odeum. 

hTumerous articles in the Bulletin de Correspondence Hellinique 
record the various discoveries at Delos as they were made. See 
also Th. Homolle, Les archives de Vintendance sacr^e a Dilos 
(with plan). The best consecutive account is given in the Guide 
Joannej Grece, voL ii. p. 443-464:. For works of art found at 
Delos see AncH^OLOGv, 

See also Greece, Ionian Islands. (e. gr.) 

Dolphin — The site of Delphi was bought by the 
Erench Government in 1891, and the peasant proprietors 
expropriated and transferred to the new village of Castri, 
a little farther to the west. Work began in the spring of 
1892, and the site was rapidly cleared of earth by means 
of a hght railway. The plan of the precinct is now easily 
traced, and with the help of Pausanias many of the build- 
ings have been identified. 

The ancient wall running east and west, commonly 
known as the Hellenico, has been found extant in its 
whole length, and the two boundary walls running up the 
hill at each end of it, traced. In the eastern of these was 
the main entrance by which Pausanias went in along the 
Sacred Way. This paved road is easily recognized as it 
zigzags up the hill, with treasuries and the bases of 
various offerings facing it on both sides. It mounts first 
westwards to an open space, then turns eastwards till it 
reaches the eastern end of the terrace wall that supports 
the temple, and then turns again and curves up north and 
then west towards the temple. Above this, approached 
by a stair, are the Lesche and the theatre, occupying 
respectively the north-east and north-west corner of the 
precinct. On a higher level still, a little to the west, is 
the stadium. There are several narrow paths and stairs 
that cut off the zigzags of the Sacred Way. 

lu describing the monuments discovered by the French 
excavators, the simplest plan is to follow the route of 
Pausanias. Outside the entrance is a large paved court of 
Koman date, flanked by a colonnade. On the north side 
of the Sacred Way, close to the main entrance, stood the 
offering dedicated by the Lacedaemonians after the battle 
of iEgospotami. It was a large quadrangular building of 
conglomerate, with a back wall faced with stucco, and 
stood open to the road. On a stepped pedestal facing 
the open stood the statues of the gods and the admirals, 
perhaps in rows above one another. 

The statues of the Epigoni stood on a semicircular basis 
on the south side of the way. Opposite them stood 
another semicircular basis which carried the statues of the 
Argive kings, whose names are cut on the pedestal in 
archaistic characters, reading from right to left. Farther 
west was the Sicyonian treasury on the south of the 
way. It was in the form of a distyle Doric temple m 
antis, and had its entrance on the east. The present 
foundations are built of architectural fragments, probably 
from an earlier building of circular form on the same site. 
The sculptures from this treasury are in the museum, as are 
the other sculptures found on the site. These sculptures, 
which are in rough limestone, most likely belong to the 
earlier building, as their surface is in a better state of 
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preservation tlian could be possible if they bad been long 
exposed to the air. Tbe earlier treasury was probably 
destroyed either by earthquake or by the percolation of 
water through the terracing. 

The Cnidian treasury stands on the south side of 
the way farther west. This building was originally 

surmised by the excavators to be the Siphnian treasury, 
but further evidence led them to change their 
opinion. The treasury was raised on a quadrangidar 
structure, supported on its south side by the Hellenico, 
and built of tufa. The lower courses are left rough and 
were most likely hidden. A small distyle Ionic temple of 
marble stood on this substructure. The sculpture^ from 
this treasury, which ornamented its frieze and pediment, 
is of great interest in the history of the development of the 
art, and the fragments of architectural mouldings are of 
great delicacy and beauty. The whole work is perhaps 
the most perfect example we possess of the transitional style 
of the early 5th century. Standing back somewhat from 
the path just as it bends round np the hill is the Theban 
treasury. Farther north, where the path turns again, is the 
Athenian treasury. This structure, which was in the form 
of a small Doric temple in antis^ appears to have suffered 
from the building above it having been shaken down by an 
earthquake. There can be no doubt about the identity of the 
building, for the basis on which it stands bears the remains 
of the dedicatory inscription, stating that it was erected 
from the spoils of Marathon. Almost all the sculptured 
metopes are in the museum, and are of the highest interest 
to the student of archaic art. The famous inscriptions 
with hymns to Apollo accompanied by musical notation 
were found on stones belonging to this treasury. 

Above the Athenian treasury is an open space, in which 
is a rock which has been identified as the Sibyls rock. It 
has steps hewn in it, and has a cleft. The ground round 
it has been left rough hke the space on the Acropolis at 
Athens identified as the ancient altar of Athena. Here 
too was placed the curious column, with many flutes and 
an Ionic capital, on which stood the colossal sphinx, 
dedicated by the Naxians, that has been pieced together 
and placed in the museum. 

A little farther on, but below the Sacred Way, is another 
open space, of circular form, which is perhaps the dXw? or 
sacred threshing-floor on which the drama of the slay- 
ing of the Python by Apollo was periodically performed. 
Opposite this space, and backed against the beautifully 
jointed polygonal wall which has for some time been 
known, and which supports the terrace on which the temple 
stands, is the colonnade of the Athenians, A dedicatory 
inscription runs along the face of the top step, and has 
been the subject of much dispute. Both the forms of the 
letters and the style of the architecture show that the 
colonnade cannot date, as Pausanias says, from the time 
of the Peloponnesian War ; M. Homolle now assigns it to 
the end of the 6th century. The polygonal terrace wall 
at the back, on being cleared, proves to be covered with 
inscriptions, most of them concerning the manumission of 
slaves. 

After rounding the east end of the terrace wall, the 
Sacred Way turns northward, leaving the Great Altar, 
dedicated by the Chians, on the left. After passing 
the altar, it turns to the left again at right angles, and so 
enters the space in front of the temple. Remains of 
offerings found in this region include those dedicated by 
the Cyrenians and by the Corinthians. The site of the 
temple itself carries the remains of successive structures. 
Of that built by the Alcmseonids in the 6th century b.c. 
considerable remains have been found, some in the founda- 
tions of the later temple and some lying where they were 
thrown by the earthquake. The sculptures found have 


been assigned to this building, probably to the gables, 
as they are archaic in character, and show a remarkable 
resemblance to the sculptures from the pediment of the 
early temple of Athena at Athens. The existing founda- 
tions are these of the temple built in the 4th century. 
They give no certain information as to the sacred cleft 
and other matters relating to the oracle. Though there 
are great hollow spaces in the structure of the foundations, 
these appear merely to have been intended to save material, 
and not to have been put to any rehgious or other use. 
Tip in the north-eastern corner of the precinct, standing 
at the foot of the cliffs, are the remains of the interesting 
Cnidian Lesche or Clubhouse. It was a long narrow 
building accessible only from the south, and the famous 
paintings were probably disposed around the walls so as to 
meet in the middle of the north side. Some scanty 
fragments of the lower part of the frescoed walls have 
survived ; but they are not enough to give any information 
as to the work of Polygnotus. 

At the north-western corner of the precinct is the 
theatre, one of the best preserved in Greece. The founda- 
tions of the stage are extant, as well as the orchestra, and 
the walls and seats of the auditorium. There are thirty- 
three tiers of seats in seven sets, and a paved diazoma. 
The sculptures from the stage front, now in the museum, 
have the labours of Heracles as their subject. The date 
of the theatre is probably early 2nd century b.c. 

The stadium lies, as Pausanias says, in the highest part 
of the city to the north-west. It stands on a narrow 
plateau of ground supported on the south-east by a terrace 
wall. The seats have been cleared, and are in a state of 
extraordinary preservation. A few of those at the east 
end are hewn in the rock. No trace of the marble seats 
mentioned by Pausanias has been found, but they have 
probably been carried off for lime or building, as they 
could easily be removed. An immense number of inscrip- 
tions have been found in the excavations, and many works 
of art, including a bronze charioteer, which is one of the 
most admirable statues preserved from ancient times. 

Provisional accounts of the excavations have appeared during 
the excavations in the Bulletin de Correspondence HelUnique. A 
summary is given in Prazer, FausanicLS, vol. v. For the works of 
art discovered see Archaeology. (e. Ge.) 

Delyannis, Theodore (1826 ), Greek 

statesman, was born at Kalavrytra, Peloponnesus, in 1826. 
He studied law at Athens, and in 1843 entered the 
Ministry of the Interior. In 1862 he began to take an 
important part in politics after the deposition of King 
Otho. In 1867 he was Minister at Paris. On his return 
to Athens he became a member of successive cabinets in 
various capacities, and rapidly collected a party round him 
consisting of those who opposed his great rival, Tricoupis. 
In the so-called “CEcumenical Ministry” of 1877 he voted 
for war with Turkey, and on its fall he entered the cabinet 
of Koumoundoros as Minister for Foreign Affairs. He 
was a representative of Greece at the Berlin Congress in 
1878. From this time forward, and particularly after 
1882, when Tricoupis again came into power at the head 
of a strong party, the duel between these two statesmen was 
the leading feature of Greek pohtics (see Geeece, History), 
Delyannis first formed a cabinet in 1885, and his warlike 
policy resulted in the intervention of the Powers, who 
eventually blockaded the Piraeus and other ports, and this 
brought about his downfall. He returned to power in 1890, 
with a radical programme, but his failure to deal with the 
financial crisis produced a conflict between him and the 
king, and his disrespectful attitude resulted in his sum- 
mary dismissal in 1892. Delyannis, by Ms demagogic 
behaviour, evidently expected the public to side with him ; 
but at the elections he was badly beaten. In 1895, how- 
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ever, lie again became Prime Minister, and was at tbe 
bead of affairs during the Cretan crisis and the opening 
of the war with Turkey in 1897. The humiliating defeat 
which ensued — though Delyannis himself had been led 
into the disastrous war policy to some extent against his 
— caused his fall in April 1897, the king again dis- 
missing him from office when he declined to resign. 
Delyannis kept his own seat at the election of 1899, but 
his following dwindled to small dimensions. 

a town of Turkey in Europe, in the 
sanjak and province of Adrianople, situated on the 
right bank of the Kizil-deli, near its junction with the 
Maritza, and on the Maritza Yalley or Dedeahgatch-Kuleli- 
Bourgas Eailway, about 35 miles south of Adrianople. It 
is of some industrial importance, the chief exports being 
pottery, for which it has some repute, linen, silk, cocoons, 
and grain. The population is about 12,000. 

Dcnbig'h, a maritime county of North Wales, is 
bounded N. by the Irish Sea, N.E. by Flint and Cheshire, 
S.E. by Flint and Shropshire, S. by Montgomery and 
Merioneth, and W. by Carnarvon. 

Area and Population. — The area of the ancient county is 
423,477 acres or 662 square miles. The population in 1881 was 
111,957, and 117,872 in 1891, of whom 59,569 were males and 
58,303 females ; the number of persons per square mile being 178, 
and of acres to a person 3 ‘59, In 1901 the population was 
129,935. ,The area of the administrative county, as given in 
the census returns of 1891, was 424,435 acres, with a population 
of 118,843, but since then certain alterations have been made 
in the administrative area. In 1897 the part of the parish of 
Nanerch in Denbigh was transferred to Flint, and the part of 
the parish of Llanarmon yn Yale in Flint, and part of the parish 
of Erbistock were transferred from Flint to Denbigh. The area 
of the registration county is 386,416 acres, with a population in 
1891 of 116,698. Within this area the increase of population 
between 1881 and 1891 was 3 '29 per cent. The excess of births 
over deaths between 1871 and 1881 was 11,172, and the actual 
increase of population was 5716. The following table gives the 
numbers of marriages, births, and deaths, with the number and 
percentage of illegitimate births, for 1880, 1890, and 1898 : — 


Year. 

Marriages. 

Births. 

Deaths. 

Illegitimate Births. 

No. 

Per cent. 

1880 

738 

3535 

2394 

239 

6-7 

1890 

871 

3262 

2313 

173 

5*3 

1898 

881 

3572 

2369 

184 

4*9 


In 1891 there were in the county 554 natives of Scotland, 819 
natives of Ireland, and 171 foreigners ; while 38,310 persons could 
speak English, 37,195 Welsh, and 35,030 English and Welsh. 

Constitution and Government. — The ancient county is divided 
into two parliamentary divisions, and it also includes the Denbigh 
district of parliamentary boroughs, consisting of Denbigh, Holt, 
Kuthin, and Wrexham. There are three municipal boroughs, 
Denbigh, Ruthin, and Wrexham. The following are urban 
districts — Abergele and Pensarn, Colwyn Bay and Colwyn, Llan- 
gollen, and Llanrwst. Denbighshire is in the North Wales Circuit, 
and assizes are held at Ruthin. The boroughs of Denbigh and 
Wrexham have separate commissions of the peace, but no separate 
court of quarter sessions. The ancient county, which is in the 
diocese of St Asaph’s, contains 75 entire ecclesiastical parishes and 
districts, and part of one other. 

Education. — The number of elementary schools on 31st August 
1899 was 122, of which 48 were board and 74 voluntary schools, 
the latter including 70 National Church of England schools, 
2 Roman Catholic, and 3 ‘‘British and other.” The average 
attendance at board schools was 9288 and at voluntary schools 
8258. The total school board receipts for the year ended 29th 
September 1899 were over £38,495. The income under the 
Technical Instruction Act was £69 | that under the Agricultural 
Rates Act was over £1384. 

Agriculture. — More than three-fifths of the total area of the 
county is under cultivation, and of this nearly three-fifths is in 
permanent pasture. There are also over 80,000 acres of mountain 
pasture grazed by sheep, and over 18,000 acres under woods. 
Only about 220 acres are under orchards. The acreage under com 
crops has considerably decreased, the decrease being chiefly in the 
acreage under wheat, which now occupies about one-seventh of 
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the corn crop acreage, barley occupying about two-sevenths, and 
oats nearly four-sevenths. Nearly three-fourths of the green crop 
area are occupied by turnips, and nearly one-fourth by potatoes. 

Industries and Trade. — According to the annual report for 1898 
of the chief inspector of factories (1900), the number of persons 
employed in factories and worshops in 1897 was 4690, as compared 
with 5359 in 1896. Non-textile factories employed 3379 persons, 
workshops 1150, the majority being engaged in the clothing in- 
dustries. The total number of persons employed in connexion 
with mines and quarries in 1899 was 11,138. Coal-mining is the 
most important industry, Of the less valuable minerals there 
were raised (in 1899) 264,982 tons of clay, 204,599 tons of lime- 
stone, 23,042 tons of sandstone, and 28,840 tons of igneous rocks. 
Iron ore has almost ceased to be raised. The following table gives 
the productions of coal, lead, and zinc in 1890 and 1899 


Year. 

Goal. 

Lead. 

Zinc. 1 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1890 

1899 

2,221,497 

2,512,104 

£916,367 

973,440 

1416 

1983 

£12,821 

20,160 

6593 

3273 

£41,104 

26,976 


See^ Williams and Underwood. The Village Churches of 
Denbighshire, illustrated by geometrical, perspective, and detail 
drawings. Denbigh, 1872. (t. p. h.) 


Denbigh| a municipal and contributory parlia- 
mentary borough (uniting with Holt, Euthin, and 
Wrexham), market-town, and county town of Denbigh- 
shire, Wales, 25 miles west of Chester. There are three 
Established, Eoman Catholic, Baptist, Presbyterian, 
Methodist, and Congregationalist churches; also a new 
county school under the Welsh Intermediate Education 
Act, a Blue Coat school (both of old foundation), a school 
for 50 orphan girls maintained from funds left to the 
Drapers^ Company, and, in the neighbourhood, the North 
Wales Asylum. The chief industries are tanning, boot- 
making, and slate-quarrying. Area of borough, 8868 
acres. Population (1901), 6439. 

D0nia,| a Mediterranean seaport of Spain, in the 
province, and 45 miles north-east of the town, of Alicante. 
Population (1897), 11,401. There are manufactures of 
woollen and linen cloths and esparto grass rugs. The 
export trade in fruit is considerable, the figures for raisins 
in 1898 being: to Great Britain, 13,000 tons; elsewhere, 
12,000 tons ; 150,000 barrels of grapes were also exported, 
exclusively to English ports. Of onions, 81,400 crates 
were despatched, practically all to North America. A 
breakwater, 1485 yards long, is in course of construction. 
426 vessels of 165,246 tons entered in 1898, and 427 
of 165,511 tons cleared. About half of these were small 
vessels engaged in the coasting trade, carrying agricultural 
produce. The chief imports were timber from the Baltic 
and coal from England. 

Denison, Georg^e Anthony (1805-1896), 
English Churchman, brother of Mr Speaker Denison (Lord 
Ossington : 1800-1873), was born at Ossington, Notts, 11th 
December 1805, and educated at Eton and Christ Church, 
Oxford. In 1828 he was elected fellow of Oriel ; and after 
a few years there as a tutor, during which he was ordained 
and acted as curate at Ouddesdon, he became rector of 
Broadwindsor, Dorset, and married (1838) the daughter of 
Mr Henley, M.P. In 1843 he was preferred by his toother, 
the Bishop of Salisbury, to the valuable living of East 
Brent, Somerset, and in 1851 was made Archdeacon of 
Taunton. For many years Archdeacon Denison repre- 
sented the extreme High Tory party not only in politics 
but in the Church, regarding all progressive ” movements 
in education or theology as abomination, and vehemently 
repudiating the “ higher criticism ” from the days of Essays 
and Reviews (1860) to those of Lux Mwadi (1890). In 
1853 hia views on the doctrine of the Eeal Presence 
subjected him to a suit for heresy on the complaint of a 
neighbouring parson, and after various complications he 
was condemned by the Archbishops' Court at Bath ; but 
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on appeal tlie Court of Arclies and the Privy Council 
quashed this judgment on a technical plea. The result 
was to make Archdeacon Denison a keen champion of ^ the 
Ritualistic school. Until the end of his life he remained 
a protagonist in theological controversy and a keen fighter 
against laiitudinarianism and hberalism ; but the sharpest 
religious or political differences never broke his personal 
friendships and his Christian charity. Among other things 
for which he will be remembered was his origination of 
Harvest Homes. He died i^lst March 1S9G. 

Denison, a city of Grayson county, Texas, U.S.A., 
on the south hank of the Red river, at an altitude of 
7d3 feet. It is regularly laid out on a level site, and has 
four wards. It has three railways, the Houston and Texas 
Central, the Missouri, Kansas, and Texas, and the Texas 
and Pacific, and is an important point in the collection 
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and shipment of cotton. Population (1S80), 3975 ; (1890)^ 
10,958; (1900), 11,807, of whom 604 were foreign-born 
and '2251 negroes. 

Denizii, chief toym of a sanjak of the Aidin vilayet 
of Asia Minor, altitude 1167 ft. It is beautifully situated 
at the foot of Baba Dagh (Mt. Salhakus), on a tributary of 
the Churuk Szz (Lycus), and is connected by a branch line 
with the Smyrna-Dineir Railway. It took the place of 
Laodicea when that toym was deserted during the wars 
between the Byzantines and Seljuk Turks, probably 
between 1158 and 1174. It had become a large and 
fine Moslem city in the 14th century, and was then called 
Ladik, The delightful gardens of Denizh have obtained 
for it the name of the Damascus of Anatoha. Population, 
17,000 (Moslems, 14,500 ; Christians, 2500). 

See Ramsay. Cities and Bishoprics of Phrygia, vol. i. Oxford, 
1895. — MnniiAY. Asia Minor Mandhook. 1895. 


DENMARK. 


D enmark, in the strictest geographical sense, ^ com- 
prises the northern portion of the Cimhric Peninsula 
called Jutland (Jylland) and the Danish Islands, which 
are situated mostly to the south-east of Jutland, between 
the southern part of the Cimhric Peninsula and the 
southern part of Sweden. Jutland hes between lat. 
55“ 16' and lat. 57“ 45', whilst the islands are situated 
between lat. 54“ 33' and lat. 56“ 8'. The westernmost 
point of Jutland is in long. 8“ 4' 54", the easternmost 
point of the islands (apart from Bornholm) is in long, 
12“ 47' 25". The last-named island is situated in the 
Baltic, 76 miles east of the rest of Denmark, hut in the 
same latitude as the southernmost of the other islands. 
According to the latest measurements, the total area of 
Denmark proper is 14,829 square miles, of y^hich 9753 
square miles fall to the share of Jutland, including the 
small islands belonging to it. The islands together cover 
507 6 square miles, and may be divided into four groups : 
the westernmost group, of which Pyen^ is the largest, covers 
1324 square miles; whilst Sealand^ (Sjaelland), with some 
adjacent smaller islands, occupies 2856 square miles; 
Lolland and Falster, which are to the south of Sealand, 
and separated from each other only by a very narrow 
channel, cover 671 square miles ; Bornholm, finally, has an 
area of 225 square miles. Denmark is almost entirely 
surrounded by the sea, as it is connected with the 
Continent only at the southern frontier of Jutland, in 
which place the width of the peninsula is only about 37 
miles. The west and north-west coasts of Jutland, from 
Blaavandshuk to the Scaw, are destitute of harbours, and 
girt by sandbanks very dangerous to shipping. In many 
places the sea has encroached very considerably ; even in 
the 19th century entire villages were destroyed, but 
during the last twenty years of the century systematic 
efforts were made to secure the coast by groynes and 
embankments. A belt of sand dunes, from 500 yards to 
7 miles wide, stretches along the whole of this coast for 
about 200 miles. The east coast of Jutland is of quite a 
different description, a series of long fjords entering deep 
into the country from the Cattegat. The longest of these 
is the Limfjord, which reaches the western coast of Jutland, 
and since 1825 has been in communication with the North 
Sea, so that the northern portion of Jutland is really an 
island ; but the waters of the Limfjord, particularly in the 


^ “Fiihiien ” is German, not Daniali. 

^ This spelling of the English name is nearer to the Danish and less 
liable to misunderstanding than that of Zealand, which is properly 
the hame of a well-known island in Holland. 


western part, are so shallow that it offers no facility for 
navigation except to small craft. The Cattegat itself is full 
of sandbanks and difficult of navigation ; in the winter it is 
often obstructed by drifting ice. From the Cattegat three 
passages lead to the Baltic, of which they form the outlet, 
namely, the Little Belt, the Great Belt, and the Sound 
(see Baltic Sea). South of Copenhagen the passage is 
narrowed by the islands of Amager and Saltholm; and 
the channels on both sides of these islands have in their 
shallowest parts only 23 feet of water, besides being difficult 
to navigate. On the west coast of Jutland the ordinary 
tides of the North Sea are experienced, but in the Cattegat 
the difference between high and low water gradually 
diminishes towards the south. In the Belts and in the 
Sound the changes become almost imperceptible, and are 
obscured by the effects of winds and currents. In the 
Baltic there are no tides. No hiU in Denmark exceeds 
550 feet in height. Gudenaa in Jutland, the largest river 
in Denmark, has a course of 80 miles. Small lakes abound, 
hut there are none of considerable size. 

The surface in Denmark is almost everywhere formed by the 
so-called Boulder Clay and what the Danish geologists call the 
Boulder Sand. The former, as is well known, owes its . 
origin to the action of ice on the mountains of ISTorway 
in the Glacial period. It is unstratified ; but by the ^ 
action of water on it, stratified deposits have been 
formed, some of clay, containing remains of arctic animals, some, 
and very extensive ones, of sand and gravel. This boulder sand 
forms almost everywhere the highest hills, and besides, in the 
central part of Jutland, a wide expanse of heath and moorland 
apparently level, . but really sloping gently towards the west. 
The deposits of the boulder formation rest generally on limestone 
of the Cretaceous period, which in many places comes near the 
surface and forms cliffs on the seacoast, of which the most interest- 
ing is the “Klint,*’ on the island of Mbeu. But in the south- 
western parts a succession of strata, described as the Brown Coal or 
Lignite formations, intervenes between the chalk and the boulder 
clay ; its name is derived from the deposits of lignite which occur 
in it. It is only on the island of Bornholm that older formations 
come to light. This island agrees in geological structure with the 
southern part of Sweden, and forms, in fact, the southernmost 
portion of the Scandinavian system. There the boulder clay lies 
immediately on the primitive rock, except in the south-western 
corner of the island, where a series of strata appear belonging to 
the Cambrian, Silurian, Jurassic, 'and Cretaceous formations, the true 
Coal formation, &c., being absent. Some parts of Denmark are sup- 
posed to have been finally raised out of the sea towards the close 
of the Cretaceous period ; but as a whole the country did not 
appear above the water till about the close of the Glacial period. 
The upheaval of the country, a movement common to a large part 
of the Scandinavian peninsula, still continues, though slowly, north- 
east of a line drawn in a south-easterly direction from Nissuni- 
igord on the west coast of Jutland, across the island of Fyen, a 
little south of the town of Nyborg. Ancient seabeaches, marked 
by accumulations of seaweed, rolled stones, &c., have been noticed 
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as mucli as 20 feet above the present level. But tbe upheaval does 
not seem to affect all parts equally. Even in historic times it has 
vastly cliauged the aspect and configuration of the country. It 
■will easily be understood from the foregoing that the mineral 
products of Denmark are insignificant. Coal is found in Bornholm, 
several seams cropping out amongst the strata belonging to the 
Jurassic system. But the Bornholm coal is too hygroscopic to 
bear transport, and its heating power falls far short of that of 
En "lisb coal. The mines which have at different times been 
opened have proved failures, and their produce is only used for 
domestic purposes on the island itself. There is in Bornholm a 
deposit of kaolin of good quality, from which the Copenhagen 
porcelain factories take their supply. The Flora and Fauna of 
Denmark offer no peculiarities worthy of notice here. In ancient 
times extensive pine and fir forests existed, of which abundant 
remains are found in the peat bogs ; but they have disappeared 
long ago, and at the present time firs and pines occur in Denmark 
only in plantations. The forests of Denmark consist of oak and 
beech, of which the latter is gradually getting the upper hand. 
The elm is comparatively rare in Denmark. The peat bogs are 
numerous, and supply a large proportion of the fuel used in the 
country. The sea fisheries are of importance, and a not incon- 
siderable quantity of fresb fish is exported to the interior of the 
Continent. Oysters are still found in some places, but have dis- 
appeared from many localities, where their abundance in ancient 
times is proved by the shell mounds on tlie coast. Such mounds 
occur in other countries too, but it was in Denmark that they 
were first recognized as being but the accumulated remains of the 
meals of the ancient population, which largely fed on oysters. 
Gudeiiaa is the only salmon river in Denmark. The climate of 
Denmark does not differ materially from that of Great Britain m 
the same latitude ; but whilst the summer is a little warmer, the 
winter is colder, so that most of the evergreens which adorn an 
English garden in the winter cannot be grown in the open 
in "Denmark. During 30 years the annual mean temperature 
varied from 43-88° to 46-22° in different years and different local- 
ities, the mean average for the whole country being 45T4°. The 
islands have, upon the whole, a somewhat warmer climate than 
Jutland. The mean temperature of the four coldest months, 
December to March, is 33-26°, 31 ‘64°, 31*82°, and 33*98° respect- 
ively, or for the whole winter 32*7° ; that of the summer, June to 
August, 59 *2°, but considerable irregularities occur. Frost occurs 
on an average on 20 days in each of the four winter months, but 
only on a couple of days in either October or May. A fringe of 
ice generally lines the greater part of tlie Danish coasts on the 
eastern side for some time during the winter, and both the Sound 
and the Great Bolt are at times impassable on account of ice. In 
some winters the latter is sufficiently firm and level to admit of 
sledges passing between Copenhagen and Malmb. The annua] 
rainfall varies between 21*58'' and 27*87" in different years and 
different localities. It is highest on the west coast of Jutland ; the 
small island of Anholt in the Cattegat has an annual rainfall of 
only 15*78". More than lialf the rainfall occurs from July to 
November, the wettest month being September, with an average 
of 2*95"; the driest month is April, with an average of 1*14". 
Thunderstorms are frequent in the summer. South-westerly winds 
prevail from January to March, and from September to the end 
of the year. In April the east wind, which is particularly search- 
ing, is predominant, while westerly winds prevail from* May to 
August. 

According to the census taken on 1st February 1901, 
the total population of Denmark was 2,449,540, as com- 
pared with 929,001 on tbe same date in 1801, 
showing an increase during tbe century in tbe 
proportion of 100 : 263. As compared with the 
total in 1890, namely, 2,172,380, the returns for 1901 
are 12*76 per cent, higher, corresponding to an average 
annual increase of 1*09 per cent, during the ten years. 
The first four years of the decade were, however, far from 
favourable, owing to a great increase of mortality and at 
the same time of emigration, which latter cause reduced 
the increase which shoixld have followed from the excess of 
births over deaths by nearly one-half. The actual annual 
increase during these years varied only from 0'54 per cent, 
to 0*68 per cent. In 1901 the average density of the popu- 
lation of Denmark was at the rate of 165 ‘2 to the square 
mile, but varied much in the different parts. Jutland, 
which represents three-fifths of the total area of Denmark, 
and in 1901 had a population of 1,063,792, showed an 
average of only 109 inhabitants per square mile, whilst on 
the islands, which had a total population of 1,385,537, 
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the average stood at 272-95, owing, on the one hand, to the 
fact that large tracts in the interior of Jutland are almost 
uninhabited, and on the other to the fact that the capital 
of the country, with its proportionately large population, 
IS situated on the island of Sealand. The latter had 
a population of 960,053, or 336-2 inhabitants to the 
square mile including Copenhagen (with the suburbs of 
Fredriksberg and Sundby), but without the capital only 
169-2. Not reckoning Sealand, the density of the popula- 
tion on the islands was at the rate of 191*7 to the square 
mile. In 1901, 936,565 persons were living in townis in 
Denmark, i.e., 38-24 per cent, of the total population, 
whilst 1,512,975, or 61-77 per cent,, were living in purely 
rural districts. In 1890 the town population amounted to 
735,554, or 33-86 per cent, of the total, leaving but 
1,436,826, or 66-14 per cent., for the rural districts. The 
movement of the population to the towns which is in- 
dicated by these figures commenced about the middle of 
the 19th century, and increased until very near its end. 
It has been stronger on the islands, whore the rural 
population has increased by 5*3 per cent, only in eleven 
years, whereas in Jutland the increase of the rural popula- 
tion between 1890 and 1901 amounted to 12-0 per cent. 
(But for some of the causes of this increase see Jutland.) 
During the same years the population of Copenhagen 
increased by 24-94 per cent., namely, to 476,876 (491,340 
with the environs) ; and the population of the provincial 
towns above 10,000 inhabitants by 43-6 per cent, j but in 
the smaller towns the augmentation only amounted to 20*5 
per cent. 

According to the census of 1890, the population of Denmark 
was divided as follows according to occupation, the figures 
including dependants 


Occupation. 

Num- 

ber. 

Per 

cent, of 
Popu- 
lation. 

Occupation. 

Num- 

her. 

Per 

cent, of 
Popu- 
lation. 

Agriculture 

Trades 

Commerce . 
General labour . 
lishcries . 
Navigation 
Transport, posts, 
telegraphs, &c. 

882,336 

534,428 

172,929 

162,928 

32,912 

26,082 

42,730 

40-6 

24-6 

7-9 

7-6 

1'5 

1-29 

1-9 

Professions 

Capitalists 

Pensioners . 
Annuitants 

No certain livelihood 
Paupers 

Prisoners . 

Insane 

186,790 

34,974 

17,723 

40,270 

44,667 

39,014 

1,822 

8,763 

6T 

1- G 

0-8 

1-8 

2- 0 

1 79 


In 1901, 1,193,448, or 48*72 per cent, of the population of 
Denmark were males j 1,256,092, or 61*28 per cent., were females. 
The number of marriages has increased, with little oscillation, 
from 14,975 in 1891 to 18,499 in 1900, that is, in a considerably 
greater ratio than the population. The number of divorces in 
1900 was 391. The birth-rate appears to have oscillated during 
the period in question between 29-3 and 38*8 per thousand, the 
highest number of oliildreu born alive being 72,141 in 1900. On 
an average, 51 *3 per cent, of the children born annually are boys, 
and the male sox remains in excess until about the 20th year, 
from which age the female sox preponderates in increasing ratio 
with advancing ago. Of all children born annually an average of 
9*6 per cent, are illegitimate. In some rural districts the ratio 
is as low as 3*5 per cent., but in Copenhagen it reaches 20*2 per 
cent. 12 per cent, of the illegitimate cliildreii born alive had 
mothers who were under 20 years of age. . The still-born numbered, 
in 1899, 2*47 per cent, of all births, but amongst them 12 ‘8 per 
cent, were illegitimate. Between the middle and the end of the 
19th century the rate of mortality decreased most markedly for all 
ages. The annual death-rate per thousand may be taken to have 
valued during 1890“1900 between 19*5 in 1891 and 15-1 in 1898 
(17'4 in 1900). The annual number of suicides, which used to 
average 565, declined towards the close of the 19th century, and 
was 623 for the period 1896-1900. 

Emigration, which for some time seriously affected the popula- 
tion of Denmark, diminished in the ’nineties. In 1892 the number 
of emi^ants to Transatlantic places rose to 10,422, but in 1900 it 
was omy 3670. The great bulk of them go to the United States ; 
next in fafour is Canada. In 1890 there were 70,900 persons, 
foreigners, living in Denmark, of whom 33, 802 were born in Sweden, 
20,824 were Schlcswigers, 10,823 were natives of other parts of 
Germany, and 3385 were Norwegians. From 1891 to 1900 2525 
foreigners were naturalized. 

s. in .-- 52 
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The Danish Parliament, called the “Eigsdag,” consists 
of two chambers, the Folkething and the Landsthing, but 
the constitution contains no indication of any 
tii^ference in their attributes. The Landsthing, 
however, is evidently intended to form the con- 
servative element in the constitutional machinery. Whilst 
the 11 4 members of the Folkething are elected in the usual 
way by universal suffrage, 12 out of the 66 members of the 
Landsthing are life members nominated by the Crown. 
The remaining 54 members of the Landsthing are returned 
according to a method of proportionate representation by 
a body of deputy electors. Of these latter one-half are 
elected in the same way as members of the Folkething, 
without any property qualification for the voters; the 
other half of the deputy electors are chosen in the towns 
by those who during the last preceding year were assessed 
on a certain minimum of income, or paid at least a certain 
amount in rates and taxes. In the rural districts the 
deputy electors returned by election are supplemented by 
an equal number of those who have paid the highest 
amounts in taxes and county rates together. In this 
manner a representation is secured for fairly large min- 
orities, and what is considered a fair share of influence 
on public affairs given to those who contribute the most 
to the needs of the State. The Faroes, which form an 
integral part of the kingdom of Denmark in the wider 
sense, are represented in the Danish Parliament, but 
not the other dependencies of the Danish Crown. For 
administrative purposes the country is divided into 18 
so-called “Amts,” or counties. The principal civil ojBBcer 
in each of them is the “Amtmand.” Local affairs are 
managed by “Amtsraad” and “Sogneraad,” corresponding 
to the English county council and parish council. These 
institutions date from 1841, but they have undergone 
several modiflcations since. The members of these 
councils are elected on a system similar to that applied 
to the elections for the Landsthing. The same is the 
case with the provincial town councils. That of Copen- 
hagen is elected by those who are rated on an income 
of at least 400 crowns (£22). The burgomasters are 
appointed by the Crown, except in Copenhagen, where 
they are elected by the town council, subject to royal 
approbation. 

For the administration of justice Denmark is divided into 
“ Herreds ” or Hundreds ; as, however, they are mostly of small ex- 
j , tent, several are generally served by one judge, “Herreds- 

us ce. foged ” ; the townships are likewise separate jurisdic- 
tions, each with a “Byfoged.” There are 126 such local judges, 
each of whom deals with all kinds of cases arising in his district, 
and is also at the head of the police. There are two inter- 
mediary Courts of Appeal, one in Copenhagen, another in Yihorg ; 
the Supreme Court of Appeal sits at Copenhagen. In the capital 
the different functions are more divided. There is also a Court of 
Commerce and Navigation, on which leading members of the trading 
community serve as assessors. In the country, Land Commissions 
similarly constituted deal with many questions affecting agricul- 
tural holdings. A peculiarity of the Danish system is that, with 
few exceptions, no civil cause can be brought before a court until 
an attempt has been made at effecting an amicable settlement. 
This is mostly done by so-called Committees of Conciliation, but 
in some cases by the court itself before commencing formal judicial 
proceedings. In this manner three-fifths of all the causes are 
settled, and many which remain unsettled are abandoned by the 
plaintiffs. In 1897 the courts disposed of about 30,000 civil 
cases 36*89 persons (2838 males and 851 females) were convicted 
of various crimes ; 3573 were punished for police offences ; whilst 
33, 005 police cases were disposed of without formal judgment, on 
the defendant agreeing to pay a fine. Sanitary matters are under 
the control of a Board of Health. The whole country is divided 
into districts, in each of which a medical man is appointed with a 
salary, who is under the obligation to attend to poor sick and 
assist the authorities in medical matters, inquests, &:c. The relief 
of the poor is well organized, mostly on the system of out-door 
relief. Many workhouses have been established for indigent per- 
sons capable of work. There are many almshouses and similar 
institutions. 


The National or State Church of Denmark is officially styled 
“ Evangelically Eeformed,” but is popularly described as Lutheran. 
In 1890 its members numbered 2,136,329, or 98 '44 per 
cent, of the total population. 10,624 belonged to 
free extra-parochial congregations of Lutherans. The members 
of other Christian communities numbered 14,502, of wliich 
1252 were Calvinists, 137 Anglicans, 2301 Methodists, 4556 
Baptists, 2609 Irvingites, and 3647 Rouiaii Catholics. There were 
40S0 Jews, mostly in Copenhagen. 941 were returned as Mormons, 
and 2560 as not professing any positive religion. There are seven 
dioceses, the Primate being the Bishop of Sealand, who resides at 
Copenhagen, but his cathedral is at Eoeskilde. There are 72 
rural deaneries, and 988 pastorates, of which the greater part 
comprise more than one parish ; the number of parish churches is 
1721. The benefices are almost without exception provided with 
good residences and glebes, and the tithes, &c., generally afford a 
comfortable income. The bishops have fixed salaries in lieu of 
tithes appropriated by the State. 

Every child is bound to attend the parish school at least from the 
7th to the 13th year, unless the parents can prove that it receives 
suitable instruction in other ways. The schools are 
under the immediate control of school boards appointed ^oucation. 
by the parish councils, but of which the incumbent of the parish is 
ex-officio member ; superior control is exercised by the Amtmand, 
the rural dean, and the bishop, under the Minister for Church and 
Education. The instruction in primary schools is gratuitous. 
Secondary public schools are provided in towns, in which moderate 
school fees are paid. There are 13 public grammar schools. Nearly 
all schools are day-schools. There are only two public schools 
wffiich, though on a much smaller scale, resemble the great English 
schools, namely, those of Soro and Herlufsholm, both founded 
by private munificence. Private schools are mostly more or less 
under public control. The number of children in Danish schools 
was, in 1898, 364,091, of whom 307,633 were in municipal schools, 
6838 in grammar schools, and 49,620 in other schools, including 
infant schools, &:c. The University, Copenhagen, which was 
founded in 1479, has 53 professors, besides a varying number of 
lecturers. Connected with it are an observatory, museums of 
national history, a botanical garden, various collections and labora- 
tories, as well as a good library. The matriculations average 350 
a year. Amongst the numerous other institutions for the further- 
ance of science and training of various kinds may be mentioned the 
large polytechnic schools ; the High School for Agriculture and 
Veterinary Art, with 22 professors, besides lecturers ; the Boyal 
Library (500, 000 vols., 20, 000 MSS. ) ; the Royal Society of Sciences ; 
the Museum of Northern Antiquities ; the Society of Northern 
Antiquaries, &c. &c. The art museums of Denmark are not 
considerable, except the Museum of Thorvaldsen, but much is 
done to provide first-rate training in the fine arts and their applica- 
tion to industry. The Royal Academy of Arts has 7 prolessors, 
besides assistant teachers, and its schools are frequented by about 
200 students annually. Finally, it may be mentioned that com- 
paratively much money is available from public funds and regular 
parliamentary grants for furthering science and arts by temporary 
subventions to students, authors, artists, and others of insufficient 
means, in order to enable them to carry out particular works, to 
profit by foreign travel, &c. 

The following is a summary of the items of expendi- pinance 
ture in the Danish Budget for 1900-01 : — 


Civil List .... 
Appanages to the Royal 

Kr. 1,000,000 

or £55,555 

Family .... 

203,200 

,, 11,289 

Parliament (payment of mem- 



bers, &c.) 

200,000 

,, 11,111 

Council of State (pay of Minis 


ters, &c.) 

119,016 

,, 6,612 

Interest on Public Debt 

7,059,300 

,, 392,183 

Reduction of Debt 

1,802,731 

„ 100,152 

Pensions .... 

3,349,540 

,, 186,086 

Army ..... 

11,022,419 

,, 612,357 

Navy 

7,787,310 

,, 432,629 

Civil Service 

26,957,512 

,, 1,497,639 

Iceland, annual grant . 

Public Works (new railways, 

76,564 

„ 4,254 

&c.) .... 

10,370,907 

„ 576,161 

Loans and Advances . 

2,229,950 

,, 123,886 

Kr. 72, 178, 449 

£4,009,914 


The items of estimated actual revenue for 1900-01 were as follow : — 

Customs . . . Kr.33, 176,000 'or £1,843,111 

Excise and Beer Tax . 9,170,000 ,, 509,444 

Land and House Tax . 10,677,500 ,, 587,639 

Stamps . . . 3,550,000 ,, 197,222 


Carryforward Kr.56,473,500 £3,137,416 
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Brought forward 

Kr.56,473,500 

or 

£3,137,416 

Death Duties 

1,400,000 

)i 

77,778 

Tax on Transfers of Pro- 
perty 

916,000 

7J 

50,889 

Legal Fees (Patents, &:c.) 

2,555,100 

>> 

141,950 

164,384 

State Railways . 

2,958,916 

J3 

Post and Telegraphs . 

222,581 

J J 

12,366 

State Lottery 

1,090,000 

9 3 

60,556 

Croivn Lands, F orests, 
&c.) 

893,424 

3 3 

49,635 

Interest on Reserve . 

643,000 

3 3 

35,722 

Interest on Debts to the 
State 

841,127 

33 

46,729 

67,862 

Sundry receipts . 

1,221,517 

9 3 


Kr.69, 215,165 


£3,845,287 


The amount of the internal debt on 1st April 1900, is estimated at 
Kr.77,708,810 or £4,317,156, bearing interest of 3^ per cent, 
(excepting some small amounts on which 3, 4, 4|, or 5 per cent, 
are paid), whilst that of the foreign debt is placed at 
Kr.l38, 512,250 or £7,695,125, bearing 3 percent, interest, with 
the exception of a very small amount on which 4 per cent, is paid. 
The revenue and expenditure of the Faroes are included in the 
budo-et for Denmark proper, but Iceland and the West Indies have 
their separate budgets. The Danish Treasury receives nothing 
from these possessions ; on the contrary, Iceland receives an annual 
grant, and the West Indian Islands have been heavily subsidized 
by the Danish finances to assist the sugar industry. The admin- 
istration of Greenland entails an annual loss of Kr. 156, 273 or 
£8682, which is posted on the budget of the Ministry of Finance. 
The financial position of the municipalities in Denmark is gener- 
ally good. The ordinary budget of Copenhagen amounts to about 
£1,100,000 a year. 

The main source of wealth in Denmark is agriculture. No infor- 
mation is available as to the average size of agricultural holdings in 
Denmark, but there are statistics from which their value 
Industry, estimated. Rates and taxes on land are mostly 

levied according to a uniform system of assessment, the unit of 
which is called a ‘ ‘ Tonde Hartkorn. ” The Td. Htk. , as it is usually 
abbreviated, has further subdivision, and is intended to corre- 
spond to the same value of land throughout the country. The 
Danish measure for land is a ‘‘Tonde Land” (Td. L.), which is 
equal to 1*363 statute acres. Of the best ploughing land a little 
over 6 Td. L., or about 8 acres, go to a Td. Htk., but of unprofitable 
land a Td. Htk. may represent 300 acres or more. On the islands 
and in the more fertile part of Jutland the average is about 10 Td. L. , 
or 134 acres. Woodland, tithes, &c., are also assessed to Td. Htk. 
for fiscal purposes, but the total assessment of agricultural land in 
Denmark is 369,161 Td. Htk., exclusive of the island of Bornholm, 
where the assessment is somewhat different, though the general 
state of agricultural holdings is the same as in other parts. The 
selling value of land has lately been declining, on account of the 
agricultural depression which has affected Denmark as well as Eng- 
land, but according to an official calculation based on the actual 
open sales which had taken place, it was, in 1895, Kr.5l55 or £286 
per Td. Htk. A homestead with land assessed less than 1 Td. Htk. 
is legally called a “ Huus” or “Sted,” ^.c., cottage, whilst a farm 
assessed at 1 Td. Htk. or more is called ‘ ‘ Gaar(5, ” i.e . , farm. Most of 
the land in Denmark is freehold and cultivated by the owner him- 
self, and comparatively little land is let on lease except very largo 
holdings and glebe farms. Farms of between 1 and 12 Td. Hartkorn 
are called “ Bdndergaarde, ” or peasant farms, and are subject to the 
restriction that such a holding cannot lawfully bo joined to or 
entirely merged into another. They may be subdivided, and 
portions may be added to another holding, but the homestead, 
with a certain amount of land, must be preserved as a separate 
holding for ever. According to the return of 1895, there were in 
Denmark (apart from the island of Bornholm) 73,889 “gaarde,” of 
which 2031 were assessed at 12 Td. Htk. or more (not a few 
exceeding 100 Td. Htk.), their total assessment being 56,822 Td. 
Htk., or 15*4 per cent, of the total assessment of the country. 
Only 30 of these gaarde were not freehold. This class, of course, 
includes the “ Herregaarde,” or seats of the nobility and landed 
gentry. 12,858 holdings were “ Bbndergaarde,” or peasant farms, 
and as the total assessment of this class of holdings amounts to 
267,302 Td. Htk., it will he seen that the peasants in Denmark 
hold 72*9 per cent, bf all the land according to its value. As 
regards their size, 44,557, or 30 per cent., were assessed at from 1 
to 4 Td. Htk. ; 23,638, or 32*9 per cent., were assessed at 4 to 8 Td. 
Htk. j the remainder at about 8 Td. Htk. In the rural districts 
there are, besides, 159,147 “ Huse,” or cottages with land, assessed 
at less than 1 Td. Htk., of which 141,439, or 89*1 per cent., tvere 
freebolcl and occupied by the owners. There were, besides, 32,946 
cottages without land, of which 20,271, or 61 '6 per cent., were 
freehold and occupied by the owners. Of late years an annual sum 
has been voted by the Rigsdag, out of which loans are granted to 


cottagers who desire to purchase small freehold plots. The total 
area of Denmark is 6,892,110 Td. Ld., or 9,393,945 statute acres, 
of which 5,097,357 Td. Ld., or 6,957,697 acres — that is, fully 74 
per cent.— are agricultural land. Only 563,059 acres of this total 
are meadow land. In 1896 the ploughed land, 6,384,637 acres, was 
utilized as follows : — 2, 876, 124 acres were sown with cereals, namely, 
wheat 85,001 acres, rye 718,228 acres, barley 691,181 acres’ 
oats 1,085,847 acres, and mixed cereals 295,867 acres; 533,221 
acres were sown with green fodder, potatoes, roots, and other minor 
crops; whilst 2,333,869 acres were under grass in rotation, and 
621,423 acres were in fallow. The quantity of grain harvested in 
1896 is stated to have been, in English quarters, 446,875 of wheat, 
2,432,875 of rye, 2,574,500 of barley, 4,667,125 of oats, and 
1,301,138 of mixed grain. There is, of course, a good deal of 
variation from year to year, hut the above figures are near the 
average. During the last forty years of the 19th century dairy- 
farming was greatly developed in Denmark, and brought to a high 
degree of perlection by the application of scientific methods and the 
best machinery, as well as by the establishment of joint dairies. 
The Danish Government has assisted this development by granting 
money for experiments, and by a rigorous system of inspection for 
the prevention of adulteration. According to the latest returns 
(1898), 449,264 horses, 1,743,440 head of cattle, 1,178,514 swine, 
1,074,413 sheep, were kept in Denmark, hut only 31,803 goats and 
139 donkeys. Rabbits, which are not found wild m Denmark, aie 
bred for export, their number being given as 81,475. The garden 
land in Denmark amounted, in 1896, to 81,152 acres. The wmods 
cover 665,584 acres, or fully 7 per cent, of the area, and their pre- 
servation is considered of so much importance that private owuiers 
are under strict control as regards cutting of timber. The wmods 
consist mostly of beech, which is principally used for fuel, hut 
pines were extensively planted during the 19tli century. Efforts 
are being made to plant the extensive heaths in Jutland with pine 
trees (see Jutland). Peat hogs occupy 188,650 acres; heaths, 
moors, and other essentially waste lands, 909,795 acres. 

The fishery along the coasts of Denmark is of some importance, 
both on account of the supply of food obtained thereby for the 
population of the country, and on account of the export ; hut the 
good fishing grounds, not far from the Danish coast, particularly in 
tlie North Sea, are mostly worked by the fishing vessels of other 
nations, which are so numerous that the Danish Government is 
obliged to keep gunboats stationed there in order to prevent en- 
croachments on territorial waters. 

The factories of Denmark supply mainly local needs. The 
Copenhagen china has a good reputation. In 1897 there were only 
165 establishments employing each more than 100 hands ; the 
largest are those engaged in the construction of engines and iron 
ships, of wdiich there are 4, employing together about 3000 persons. 
Trade-unionism ffourishes in Denmark, and strikes are of irequent 
occurrence. 

The total value of Danish commerce has rhen from £22,433,000 
in 1874 to £51,132,000 in 1900, in which year the exports 
were valued at £21,865,000, the imports at £29,267,000. CQ^merce. 
The commerce of Denmark is mainly based on home 
])roduction and home consuni])tion, but a certain quantity of goods 
is imported with a view' to ro-exportatioii, for which the free port 
and bonded warehouses at Copenhagen give facilities. The value 
of goods exported in 1 900 and declared to he of foreign origin was 
£6,203,000. The main features of the trade of Denmark will be 
seen from the subjoined table for 1899, in which the different articles 
arc classed as follows : — 1. Live animals. II. Articles of animal food. 



Import. 

Export. 

Balance. 

Foreign 

Goods 

Exported. 

I. Live animals . 

II. Animal food . 

HI. Broadstuffs 

IV. Colonial pro- 
duce . 

V. A 1 c 0 h 0 1 i c 
drinks . 

VT. Textiles, &c. . 

Vn. Timber . 

Vni, Raw materials, 
vegetable and 
animal 

IX. Minerals and 
metal goods 

X. Other goods ^ 

£ 

123,800 

3,145,700 

6,205,100 

2.214.000 

413,700 

3,659,800 

1.408.000 

2,913,400 

5.385.000 
1,869,200 

i£ 

1,080,500 

13,145,300 

1,158,400 

711,500 

206,800 

848,600 

117,000 

1.454.100 

1.070.100 
468,400 

£ 

- 956,700 
-0,999,600 
+5,046,700 

+1,602,500 

+ 206,900 
+2,811,200 
+1,291,000 

+1,459,000 

+4,314,900 
+ 1,410,800 

£ 

200 

1,457,900 

653.400 

660,600 

165,300 

684.400 
85,000 

815,200 

701,800 

119.400 

27,337,700 

20,251,000 

+7,086,700 

5,243,200 


III. Breadstuff’s and foods for animals. IV. Colonial produce, 
conserves, <kc. Y. Alooholid drinks. VI. Materials for spinning 
and weaving, woven fabrics and garments. VII. Timber and 
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wooden goods. Till. Oilier raw materials of vegetable or animal 
origin, including ail kinds ot manures and oils, IX. Eaw materials 
of mineral nature, and goods manufactured from them. X. Ail 
other goods. In the third column - indicates excess of export, 
-r excels of import ; the fourth column indicates the value of the 
foreign goods re-exported, which is incduded in the general figure for 
imports and exports. 

In the tiiat of the classes under which the articles have been 
sumniinzed the most important is horned cattle, of which 37,736 
head were ex[)orted in 1399, all home-bred ; only 1130 head weie 
imported. The trade in live sheep and swine, which was formerly 
important, has now mostly been converted into a dead-meat trade. 
In the second class, butter is the principal article, the export in 
1899 amounting to 158,303,300 lb avoir., valued for export at 
£7,793,600, or 38*6 per cent, of the total value of Danish exports. 
Of this (quantity 134,898,700 lb, valued at £6,611,900, was home 
produce, whilst the remaining 23,404,600 lb (value £1,096,700) 
had been imported chiLdly fiom Russia (also Siberia) and Sweden 
and re-exporte I as of foreign origin. In 1399 there was a further 
irnpoitation of butter for home consumption of 14,183,000 lb 
The production of margarine amounted in the year 1899-1900 to 
35.84:*.0'j4 ib. besides which 5,622,290 lb were imported, but 
only 3S4,8S9 lb were exported, margarine being largely consumed 
in Denmark instead of the butter which is exported. Next to 
butter the most important article of Danish export is bacon, of 
which 164,667,953 lb, valued at £3,033,620, were exported in 
1899, all home produce excepting 5,732,349 lb, which had been 
previously imported, together with 2,721,240 lb for home con- 
sumption. Eggs w^ere exported in 1899 to the number of 
302,994,800. The first two classes of articles, living animals 
and articles of food of animal origin, are the only ones of which 
the exportation exceeds the importation ; with regard to all other 
goods, the reverse is the case : at the same time, from about 26 
per cent, to 92 per cent, of the export in each of these classes 
consisted of foreign goods re-exported. Denmark had formerly 
a considerable net export of grain, hut this is not the case now, 
owing partly to the increase of the population in wealth and 
number, and consequently to the greater consumption of bread- 
stuffs, partly to the great development of dairy-farming and 
cattle-feeding. The proportionally large importation of timber 
is caused by the scarcity of native timber suitable for building 
purposes, the plantations of firs and pines being as yet insuffi- 
cient to^ produce the quantity required, and the quality of the 
wood being inferior beyond the age of about 40 years. The large 
importation of minerals and metals and goods made from them 
is, of course, likewise caused by the natural poverty of the country 
in these re.speots. Coals were imported to the value of £1,953,700. 
Among the unclassified articles may be noted vessels built abroad, 
which in the statistics for 1899 figure with a value of £654,100 
on the import side against £175,400 on the export side. 

The value of the trade (1899) of Denmark with particular i 
countries will be seen from the following table 


Countries. 

Total. 

Import 

Export 

Balance. 

Great Britain 

Germany 

Sweden 

United States 
Russia . 
Norway 

France . 

Other countries 

& 

17,607,400 

11,718,000 

4,804,500 

4,722,100 

2,943,800 

1,042,000 

697,300 

4,053,600 

& 

5.584.400 

8.014.000 

2.868.000 

4.341.400 
2,043,300 

416,200 

619,300 

3,451,100 

£ 

12,023,000 

3,704,000 

1,936,500 

380,700 

1 900,500 

625,800 
78,000 
602,500 

£ 

-6,438,600 
+ 4,310,000 
+ 931,500 
+ 3,960,700 
+ 1,142,800 
- 209,600 
+ 541,300 
+ 2,848,600 

Total . 

47,588,700 

27,337,700 

20,251,000 

+ 7,086,700 


nf VC C V T- proper with the other parts 

^ State, which is included in the category of “ Other 
countries, was as follows in 1899 J ^ 


foreign vessels, but with this difference, that whilst the clearances 
of Dannsh steamers numbered 21,783, and those of Danish sailin'.- 
vessels amounted only to 11,092, the rever&e proportion hiiid goo 1 uZ 
foreign vessels, of which 11,013 were steamers and 19,872°sailin^'' 
vessels, chiefly Swedish. A large proportion of Danish vessels 
are engaged m the carrying trade between foreign ports ; in 1S99 
4703 clearances of Danish vessels so employed occurred in Great 
Britain, lesser number in other countries. 

Denmark has long possessed a very complete set of excellent 
roads. The length of the railways, which lor the most part are 
State property, was at the close of 1900, 1810 miles. 

In the course of 1900 about 20,000,000 of pa>sengers 
W'ere carried, travelling 587,500,000 miles , be.-=i(les 
luggage, about 3,571,000 tons of goods were carried. 

There were in 1899, 274 post offices, 583 sub-offices, and 10,115 
letter-boxes; 90,382,094 ordinary letters and 915,323 letters con- 
taining money were carried, of which respectively 17,228,427 and 
69,157 for or from places abroad. 3,260,627 parcels were carried, of 
which 641,191 to or from places abroad. 83, 499, 502 newspapers and 
periodicals were carried, of which 2,789,143 to or from abroad. 
2,628,616 ];)Ostal orders passed through the post, of which 328,754 to 
or from abroad ; finally, 983,457 dirtereut sums were collected for 
senders of parcels, of which 85,927 were in respect of parcels to or 
from places abroad. The telegraph service is carried on by the 
General Post Office. There were 480 stations ; the length of the lines 
was 3850 miles. 2,056, 61 3 telegrams were carried, of which 595, 433 
passed between Danish stations, 842,886 between Danish and foreign 
stations, whilst 618,294 passed through the Danish system between 
foreign stations. Of the second class, 257,562 were exchanged with 
Germany, 231,651 with Great Britain, 103,704 with Sweden, 83,404 
with Norway, 53, 026 with Russia, and 30, 338 with America. There 
are 171 telephone stations in connexion with the State telegraph. 

The principal bank of Denmark is the National Bank at Copen- 
hagen, which is the only one authorized to issue notes. The total 
amount of these is £5,333,334 ; the notes are of the value of 10 kr. 
(1 krone=ls. l|d.), 50, 100, and 500 kr. Next in importance are 
the Danske Landmands Bank, the Handels Bank, and the Private 
Bank, all at Copenhagen. The provincial banks are very 
numerous ; many of them are at the same time savings banks. 
This latter class numbered at the close of 1899, 532. The total of 
their deposits was £37,410,320, their rate of interest, with few 
exceptions, 3| to 4 per cent.. There exists, besides, in Denmark 
15 mutual loan associations (Kreditforeninger), whose business is 
the granting of loans on mortgage. The total of the money lent 
by these institutions was £46,121,780. Registration of mortgages 
is compulsory in Denmark, and the system is extremely simple, a 
fact which has been of the greatest importance for the improvement 
of the country. There are comparatively large institutions for 
insurance of all kinds in Denmark. The largest office for life insur- 
ance is a State institution. By law of 9th April 1891 a system of 
old-age pensions has been established for the benefit of persons 
over 60 years of age. The total number of those who in 1898 were 
in receipt of permanent and direct assistance was 40,759, of whom 
27,629 were without encumbrance, whilst’ 13,130 were heads of 
families having in all 15,897 persons depending on them. Those 
assisted were fully 17 per cent, of all persons in Denmark above 60 
years of age, but the number will of course inci’ease. 69 ’15 per cent, 
lived in the rural districts. 

The unit of the Danish monetary system is the krone (crown), 
equal to Is. l^d., which is divided into 100 ore ; consequently 
7i ore are equal to one penny. Since 1873 gold has been the 
standard, and gold pieces of 20 and 10 kroner are coined, but not 
often met with, as the public prefers bank-notes. 

As regards the dependencies and colonies of Denmark, see articles 
on Faroes, Greenland, Iceland, and St Thomas. Their areas 
and population are as follows : — 

Faroes (1900) . . . Area, 511 sq. m. ; population, 15,230 

Iceland (1890). . . ,, 40,426 „ ,, 70,927 

Danish \7est Indies (1900) ,, 138 ,, ,, 30,504 

Greenland (1890) . about 43,000 „ ,, 10,576 


Faroes 

Iceland 

Greenland 

Danish West Indies 


Imports, £19,400 ; exports, £35,300 

„ 133,500 „ 147,800 

» 35,000 „ 18,000 

n A200 „ 5,200 


Total 


£192,100 


£206, 3( 


The oommeroial fleet of Denmark eomprised at the end of 190 
exclusive of mall craft under 4 tons, 3017 sailing vessels, vdth 
Shipping. tonnage of 146,900 tons. Of these, 3! 

ThA QfAOTv, 98,799) each exceeded 100 tonsreofste 

The steamers numbered 483, with a total tonnage of 247 35 

lOOtons^ collective tonnage of 242,770, each exceed* 

in^isg^waf fiVvvf of clearances to or from foreign pin 

m 1899 Tvas 63,7/4, of which 32,889 were Danish vessels^ 30 8f 


Totalarea(without Greenland), 41,075 sq.m. Total .127,237 

The recent political history of Denmark offers very little of 
general interest. The country has not been engaged in the 
political struggles of Europe, and has been left in peace. 

As long as Napoleon III. was on the throne, Denmark 
could still hope one day to recover the lost province of 
North Schleswig, and when war broke out in 1870 between France 
and Germany,' public opinion inclined to an active sympathy with 
France. The rapid course of that campaign, however, compelled 
Denmark to observe neutrality. After its close any rapproche- 
me'ni to the new German Empire was distasteful to the people. 
In the circumstances, Austria and Germany agreed, in October 1878, 
to the abolition of clause 5 of the Treaty of Prague, which, to the 
great surprise of the Danes, was carried out at the very time the 
Danish Court was preparing to give expression to its anti-German 




DANISH LITEKATUEE.] DENMA-HX. 413 


sentiments on’ the marriage of the Princess Thyra to the Duke of 
Cumberland. The most noticeable feature in the internal history 
of Denmark is the constitutional struggle which has been going on 
lor many years between successive Governments and the Lett party, 
which commands an overwhelming maj ority in the F olkething. N o 
practical questions of great importance have been at the bottom of 
this disagreement save that of the fortification of Copenhagen. 
The Government considered this necessary, because without it the 
capital was exposed to a cou;p de main at any time, while the 
Left opposed it as a piece of aggressive militarism, which would be 
unnecessary if Denmark only proclaimed her neutrality in any w^ar 
that might arise. For this reason the majority of the Folkething 
refused to sanction the outlay, but the Government, considering 
that the danger was real, and that the neutrality of a State 
cannot be secured by her own declaration but depends on the good- 
will of her neighbours, which cannot be guaranteed, nevertheless 
carried out the work by means of a huge accumulated surplus. In 
the course of this conflict the majority in the Folkething even 
went the length of refusing supplies altogether ; but under the 
Premiership of M. Estrup the Government collected the revenue 
nevertheless, and sought its justification in the apiiroval of the 
Landsthing, whose political power according to the Charter is in 
every respect equal to that of the Folkething. This procedure 
met with no serious resistance in the country. The election in 
the spring of 1901 resulted in the return to the Folkething of 76 
members of the Reform party of the Left, 16 members of the 
Moderate Left, 14 Social Democrats, and only 8 members of the 
Right, the party which had held the reins of poiver for so manyyears. 
Professor Deuntzer, one of the law professors in the University of 
Copenhagen, became the head of a Government composed of promi- 
nent men drawn from the different sections of his own side of the 
Folkething, and including amongst the number a simple peasant 
as Minister of Agriculture. The most prominent articles in the 
pohey of the new’ Government were a reform of the customs, a 
readjustment of the system of taxation, a reform of the judicial 
procedure, a reform of primary education, and a reduction in the 
expenditure for military purposes. 

Danish literature is dealt wdth below. As regards the intel- 
lectual life of the Danish nation in other respects during the last 
quarter of the 19th century, there is not much that calls for notice. 
During the earlier part of the century not a few men could’ be 
mentioned who enjoyed an exceptional reputation in various 
departments of science, but they have gradually died away, and 
their places have not been filled. Danish scientists, nevertheless, 
continue to contribute their full share to the advancement of 
knowledge, and a full account of what has been published would 
occupy considerable space. The Society of Sciences, that of 
Northern Antiquaries, the Natural History and the Botanical 
Societies, &c., still publish their transactions and proceedings, but 
the Naturlhistorislc Tidsshriftj of which 14 volumes with 259 plates 
were published 1861-84, and which really was in the foremost rank 
in its department, ceased with the death in 1884 of the editor, the 
distinguished zoologist, I. C. Schiodte. Another extremely valuable 
publication of wide general interest, the Medddelser om Gron- 
land which is published by the Commission for the Exploration of 
Greenland, and of which 23 volumes, richly illustrated with maps, 
&c., have appeared, is still being continued. Amongst the works on 
the history of Denmark which have appeared, the most important 
is the History of Denmark and Horway since 17^0, by E. Holm. 

What may be called the modern “art” current, with its virtues 
and vices, is as strong in Denmark as in England (see Schools of 
Painting). In architecture the prevailing fashion is a return to 
the style of the first half of the 17th century, called the Christian 
lY. Style. 

Authorities. — L P. Tbap. Statistisk Topographisk Deshrivelse 
af Kongeriget Danmark. Copenhagen, 1859-60. 3 vols, 2nd 

edition, 1872-79.— V. Falbe-Hansen and W. Sohaeling, Dan- 
marks Statistik. Copenhagen, 1878-1891. 6 vols. — [Yarious 

writers] Vort Folk i det nittenae Aarhundrede. Copenhagen. 1899, 
&c. , in progress. Illustrated. — J. Caelsen, H. Oleik, and 0. N. 
Staeoke. Ze Danemark. Copenhagen. 1900. 700 pp. Illus- 
trated. Published in connexion with the Paris Exhibition. — 
Statistick Aarhog. 1896, &c. Annual publication, and other 
publications of Statens Statistiske Bureau. (c. A. O.) 

Danish Litebatube. 

The development of imaginative literature in Denmark 
became very closely defined during the latter half of the 19th 
century. The romantic movement culminated in several 
poets of great eminence, whose deaths prepared the way 
for a new school. In 1874 Bodteher passed away, in 1875 
Hans Christian Andersen {q.v,\ in the last week of 1876 
Winther (q.v.)^ and the greatest of all, Erederik Paludan- 
MiiUer (q.v.). The field was, therefore, left open to the 


successors of those idealists, and in 1877 the reaction began 
to be felt. The eminent critic, Dr Georg Brandes (q.v.), 
had long foreseen the decline of pure romanticism, and had 
advocated a more objective and more exact treatment of 
literary phenomena. Accordingly, as soon as all the great 
planets had disappeared a new constellation was perceived 
to have risen, and all the stars in it had been lighted by the 
enthusiasm of Brandes. The new writers were what he 
called Naturalists, and their sympathies were with the 
latest forms of exotic, but particularly of French literature. 
Among these fresh forces three immediately took place as 
leaders — Jacobsen, Drachmann, and Schandorph. In 
J. P. Jacobsen (1847-1885) (q.v.) Denmark was now 
taught to welcome the greatest artist in prose which she 
has ever possessed; bis romance of Mai'ie Grubhe led 
ofif the new school with a production of unexampled 
beauty. But Jacobsen died young, and the work was 
really carried out by his two companions. Holger Drach- 
mann (b. 1846) {q.v.) began life as a marine painter; 
and a first little volume of poems, which he published in 
1872, attracted slight attention. In 1877 he came forward 
again with one volume of verse, another of fiction, a third 
of travel ; in each he displayed great vigour and freshness 
of touch, and he rose at one leap to the highest position 
among men of promise. He has known how, through many 
vicissitudes, to retain his place, and Drachmann is to-day, 
without rival, the leading imaginative writer in Denmark. 
For many years he made the aspects of life at sea his 
particular theme, and lie contrived to rouse the patriotic 
enthusiasm of the Danish public as it had never been roused 
before. His various and unceasing productiveness, his 
freshness and vigour, and the inexLaustible richness of 
his lyric versatility, early brought Drachmann to the 
front and kept him there. Meanwhile prose imaginative 
literature was ably supported by Sophus Schandorph 
(1836-1901), who had been entirely out of sympathy with 
the idealists, and had taken no step while that school was 
in the ascendant. In 1876, in his fortieth year, he was 
encouraged by the change in taste to publish a volume 
of realistic stories, Country Life^ and in 1878 a novel, 
Without a Centre. He has some relation with Guy de 
Maupassant as a close analyst of modern types of 
character, but he has more humour. He has been com- 
pared with such Dutch painters of low life as Teniers. 
His talent reached its height in the novel called Little 
Folk, 1880, a most admirable study of lower middle-class 
life in Copenhagen. He was for a while, without doubt, 
the leading living novelist, and he went on producing 
works of great force, in which, however, a certain 
monotony is apparent. The three leaders had meanwhile 
been joined by certain younger men who took a prominent 
position. Among these Karl Gjellerup and Erik Skram 
were the earliest. Gjollerup (6. 1857), whose first 
works of importance date from 1878/ was long uncertain 
as to the direction of his powers ; he was poet, novelist, 
moralist, and biologist in one ; at length ho settled down 
into line with the new realistic school, and produced in 
1882 a satirical novel of manners which had a great 
success, The Disciple of the Teutons. Erik Skram 
{b. 1847) had in 1879 written a solitary novel, Gertrude 
Goldhjdrnsen, which created a sensation, and was hailed by 
Brandes as exactly representing the naturalism ’’ which 
he desired to see encouraged; but Skram has written 
little else of importance. Other writers of reputation in 
the naturalistic school were Edvard Brandes {b. 1847) and 
Herman Bang (f. 1858). Peter Nansen (5. 1861) has come 
into wide notoriety as the author, in particularly beautiful 
Danish, of a scries of stories of a pronouncedly sexual 
type, among which Maria (1894) has been the most 
successful. Meanwhile, several of the elder generation^ 



414 DENNY — DENTISTRY 


unaffected by tlie movement of realism, continued to please 
the public. Three lyrical poets, H. V. Kaalund (1818*-! 885), 
Carl Ploug (1813-1894), and Christian Richardt (1831- 
1892), of very great talent, were not yet silent, and among 
the veteran novelists were still active H. P. Ewald (b. 
1821) and Thomas Lange (b. 1829). During the whole of 
this period the most popular writer of Denmark was J . C. 
C. BrosboU (1816—1900), who wrote, under the pseudonym 
Carit Etlar, a vast number of tales. The admirable prose- 
writer Meier Goldschmidt survived until 1887. Sophus 
Bauditz {h, 1850) has persevered in composing novels 
which attain a wide general popularity. Mention must be 
made also of the dramatist Christian Molbech (1821—1888) 
and of the miscellaneous writer Erik Bdgh (1822-1899). 

Between 1885 and 1892 there was a transitional period 
in Danish literature. Up to that time all the leaders had 
been united in accepting the naturalistic formula, which 
was combined with an individualist and a Radical tendency. 
In 1885, however, Drachmann, already the recognized first 
poet of the country, threw off his allegiance to Brandes, 
denounced the exotic tradition, declared himself a con- 
servative, and took up a national and patriotic attitude. 
He was joined a little later by Gjellerup, while Schandorph 
remained staunchly by the side of Brandes. The camp 
was thus divided. New -writers began to make their 
appearance, and, while some of these were staunch to 
Brandes, others were inclined to hold rather with Drach- 
mann. Of the authors who came forward during this period 
of transition, the strongest has proved to be Henrik Pontop- 
pidan (b. 1857), in 1902 perhaps the first living novelist 
of Denmark. In some of his books he reminds the reader 
of Tourgenieff. Pontoppidan published in 1898 the first 
volume of a great novel entitled Lyhhe-Per, the biography 
of a typical Jutlander named Per Sidenius, a work to be 
completed in eight volumes, of which four had appeared 
by 1901. Since 1893 no great features of a fresh kind 
have revealed themselves. The Danish public, grown tired 
of realism, and satiated with pathological phenomena, have 
returned to a study of their own national characteristics. 
The cultivation of verse, which was greatly discouraged in the 
^eighties, has returned. Drachmann, who is really a talent 
of immense force, has persisted, and he is now supported 
by excellent younger poets of his school. J. J. Jorgensen 
(6, 1866), a Catholic decadent, is one of these who have 
been very prolific, Otto 0. Fonss (5. 1853) has published 
seven little volumes of graceful lyrical poems in praise of 
gardens and of farm-life. Andreas DoReris (h. 1850), of 
Yejle, published the same number of books between 1879 
and 1901, and is an occasional poet of considerable merit. 
Alfred Ipsen (6. 1852) should also be mentioned as a poet 
and critic. Valdemar Rordam, whose The Danish Tongue 
was the lyrical success of 1901, must also be named. 
Some attempts have been made to transplant the theories 
of the symbolists to Denmark, but without signal success. 
On the other hand, something of a revival of naturalism 
is to be observed in the powerful studies of low hfe 
admirably written by Karl Larsen (5. 1860), of which 
At Sixteen was published in 1901. 

The drama has long fiourished in Denmark, and it has 
not ceased to do so within the last quarter of a century. 
The principal theatres are liberally open to fresh dramatic 
talent of every kind, and the great fondness of the Danes 
for this form of entertainment gives unusual scope for 
experiments in halls or private theatres; nothing is too 
eccentric to hope to obtain somewhere a fair hearing. 
Drachmann has produced with great success several 
romantic dramas founded on the national legends. .Most 
of the novelists and poets already mentioned have essayed 
the stage, and to those names should be added these of 
Ernst von der Recke ih. 1848) and Gustav Wied (5. 1858). 


In theology Denmark has not approached the preceding 
generation, in wRich such writers as Clausen (1793-1877), 
and still more Martensen (1808-84), lifted the prestige of 
Danish divinity to a high point. But in history the Danes 
have been very active. Jens Peter Trap (1810-1885) con- 
cluded his great statistical account of Denmark in 1879. 
The 16th century has been made the object of the inves- 
tigations of Troels Lund (g.-y.). About 1880 several of 
the younger historians formed the plan of combining to 
investigate and publish the sources of Danish history; 
in this the indefatigable Johannes Steenstrup 1844) was 
prominent. The domestic history of the country began, 
about 1885, to occupy the attention of Holm, 0. Niel- 
sen, and the veteran Erederik Barfod (1811-1896). 
The naval histories of G. Liitken attracted much notice. 
Besides the names already mentioned, A. D. Jorgensen (1840- 
1897), Fridericia, and Mollerup have all distinguished them- 
selves in the excellent school of Danish historians. Since 
1896 a composite history of Denmark, on a very large scale, 
has been undertaken by some leading historians. In philo- 
sophy nothing has been published of the highest value. 
Martensen’s Jakob Bohme (1881) really belongs to an 
earlier period. H. Hoffding {h. 1843) has been the most 
prominent contributor to psychology, and an enthusiastic 
disciple of Mr Herbert Spencer. Alfred Lehmann (5. 1858) 
has, since 1896, attracted a good deal of attention by his 
sceptical investigation of psychical phenomena. F. Ronning 
has written on the history of thought in Denmark. In 
the criticism of art, Julius Lange (1838-1896), and later 
Karl Madsen, have done excellent service. In literary 
criticism that eminent master of thought and language 
Dr Georg Brandes (5. 1842) has been active and 

predominant throughout the whole of this period. His 
influence on his age has been greater than that of any 
other Dane. Thor Lange (b, 1851) has been an excellent 
critic and a useful translator. (e. g.) 

Denny and Dunipace, a police burgh (1876) of 
Stirlingshire, Scotland, formed of two towns on opposite 
sides of the river Carron, 25;^ miles north-east of Glasgow 
by rail. The industries are iron-founding, paper-making, 
engineering, chemical manufacture, brick-making, and 
coal-mining. There is a cottage hospital and a public hall 
and library. The churches are Established, three United 
Free, and Roman Catholic. The Denny public school 
had an average attendance of 802 in 1898-99, Dunipace 
public school 176, and Denny Roman Catholic school 178; 
Population (1881), 4081; (1901), 5158. 

Dentistry. — Dentistry is a special department of 
medical science, embracing the structure, function, and 
therapeutics of the mouth and its contained 
organs, together with their surgical and pros- 
thetic treatment. As a distinct vocation it is 
first alluded to by Herodotus (500 B.O.). There are 
evidences that at an earlier date the Egyptians and Hin- 
doos attempted to replace lost teeth by attaching wood or 
ivory substitutes to adjacent sound teeth by means of 
threads or wires, but the gold fillings reputed to have 
been found in the teeth of Egyptian mummies have upon 
investigation been shown to be superficial applications of 
gold leaf for ornamental purposes. The impetus given to 
medical study in the Grecian schools by the followers of 
^sculapius and especially Hippocrates (500 to 400 b.c.) 
developed among the practitioners of medicine and surgery 
considerable knowledge of dentistry.' Galen (a.b. 131) 
taught that the teeth were true bones existing before birth, 
and to him is credited the belief that the upper canine 
teeth receive branches from the nerve which supplies the 
eye, and hence should be called eye-teeth.” Albucasis 
(a.d. 10061) describes the operation by, which artificial 
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crowns are attaclied to adjacent sound teeth. Vesalius 
(1514), Ambroise Pare, Scaliger, Kerckring, Malpighi, and 
lesser anatomists of the same period contributed disserta- 
tions which threw some small amount of light upon the 
structure and functions of the teeth. The operation of 
transplanting teeth is usually attributed to John Hunter 
^ 172 ^ 5 - 1793 ), who practised it extensively, and gave to it 
additional prominence by transplanting a human tooth to 
the comb of a cock, but the operation was alluded to by 
Ambroise Pare (1509-1590), and there is evidence to show 
that it was practised even earlier. Leeuwenhoek in 1678 
described with much accuracy the tubular structure of 
the dentine, thus making the most important contribu- 
tion to the subject which had appeared up to that time. 
Until the latter part of the 18th century extraction was 
practically the only operation for the cure of toothache. 

The early contributions of France exerted a controlling 
influence upon the development of dental practice. Urbain 
Hemard, surgeon to the Cardinal Georges of Armagnac, 
whom Dr Blake (1801) calls an ingenious surgeon and a 
great man, pubhshed in 1582 his Researches upon the 
Anatomy of the Teeth^ their Nature and Properties. Of 
Hemard, M. Fauchard says : “ This surgeon had read 
Greek and Latin authors, whose writings he has judiciously 
incorporated in his own works.^’ In 1728 Fauchard, who 
has been called the Father of Modern Dentistry, published 
his celebrated work, entitled Le Ghirurgien Dentiste ou 
Traite des dents. The preface contains the following state- 
ment as to the existing status of dental art and science in 
France, which might have been applied with equal truth 
to any other European country : — The most celebrated 
surgeons having abandoned this branch of surgery, or having 
but little cultivated it, their negligence gave rise to a class 
of persons who, without theoretic knowledge or experience, 
and without being qualified, practised it at hazard, having 
neither principles nor system. It was only since the year 
1700 that the intelligent in Paris opened their eyes to 
these abuses, when it was provided that those who intended 
practising dental surgery should submit to an examination 
by men learned in all the branches of medical science, who 
should decide upon their merits.” After the publication 
of Fauchard’s work the practice of dentistry became more 
specialized and distinctly separated from medical practice, 
the best exponents of the art being trained as apprentices 
by practitioners of ability, who had acquired their training 
in the same way from their predecessors. Fauchard sug- 
gested porcelain as an improvement upon bone and ivory 
for the manufacture of artificial teeth, a suggestion which he 
obtained from B^aumur, the French savant and physicist, 
who was a contributor to the Boyal Porcelain Manufactory 
at Sevres. Later, Duchateau, an apothecary of St Germain, 
made porcelain teeth, and communicated his discovery to 
the Academy of Surgery in 1776, but kept the process 
secret. Du Bois Ch^mant carried the art to England, and 
the process was finally made public by M. Du Bois Foucou. 
M. Fonzi improved the art to such an extent that the 
Athenaeum of Arts in Paris awarded him a medal and 
crown, 14th March 1808. 

In Great Britain the 19th century brought the dawn- 
ing of dental science. The work of Dr Blake in 1801 
on the Anatomy of the Teeth was distinctly in advance 
of anything previously written on the subject. Joseph 
Fox was one of the first members of the medical pro- 
fession to devote himself exclusively to dentistry, and 
his work is a repository of the best practice of his time. 
The processes described, though comparatively crude, 
involve principles in use at the present time. Thomas 
Bell, the successor of Fox as lecturer on the Structure and 
Disease of the Teeth at Guy's Hospital, published his well- 
known work in 1829. About this period numerous 
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publications on dentistry made their appearance, not- 
ably those of Koecker, Johnson, and Waite, followed 
somewhat later by the admirable work of Alexander 
Hasmyth (1839). By this time Cuvier, Serres, Bousseau, 
Bertin, Herissant, and others in France had added to the 
knoweledge of human and comparative dental anatomy, 
while Betzius, of Sweden, and Weber, Bosenmtiller, 
Schreger, Purkinje, Fraenkel, and MiiUer in Germany were 
carrying forward the same hnes of research. The sym- 
pathetic nervous relationships of the teeth with other parts 
of the body, and the interaction of diseases of the teeth 
with general pathological conditions, were clearly estab- 
lished. Thus a scientific foundation was laid, and dentistry 
came to be practised as a specialty of medicine. Certain 
minor operations, however, such as the extraction of teeth 
and the stopping of caries in an imperfect way, were stih 
practised by barbers, and the empirical practice of dentistry, 
especially of those operations which were almost wholly 
mechanical, had developed a considerable body of dental 
artisans who, though without medical education in many 
cases, possessed a high degree of manipulative skill. Thus 
there came to be two classes of practitioners, the first 
regarding dentistry as a specialty of medicine, the latter 
as a distinct and separate calling. 

In America representatives of both classes of dentists 
began to arrive from England and France about the time 
of the Bevolution. Among these were John Wooffendale 
(1766), a student of Eobert Berdmore of Liverpool, 
surgeon-dentist to H.M. George III. ; James Gardette 
(1778), a French physician and surgeon; and Joseph 
Lemaire (1781), a French dentist who went out with the 
army of Count Bochambeau. During the winter of 
1781-82, while the Continental army was in winter 
quarters at Providence, B.I., Lemaire found time and 
opportunity to practise his calling, and also to instruct 
one or two persons, notably Josiah Flagg, probably the 
first American dentist. Dental practice was thus estab- 
lished upon American soil, where it has produced such 
fertile results. 

Until well into the 19th century apprenticeship afforded 
the only means of acquiring a knowledge of dentistry. 
The profits derived from the apprenticeship system fos- 
tered secrecy and quackery among many of the early 
practitioners; but the more liberal minded and better 
educated of the craft developed an increasing opposition to 
these narrow methods. In 1837 a local association of 
dentists was formed in New York, and in 1840 
a national assocation, “ The American Society of 
Dental Surgeons,” the object of which was ^^to 
advance the science by free communication and interchange 
of sentiments.” The first dental periodical in the world, 
the American Journal of Rental Science^ was issued in 
June 1839, and in November 1840 was established the 
Baltimore College of Dental Surgery, the first college in 
the world for the systematic education of dentists. Thus 
the year 1839-40 marks the birth of the three factors 
essential to professional growth in dentistry. All this, 
combined with the refusal of the medical schools to furnish 
the desired facilities for dental instruction, placed dentistry 
for the time being upon a footing entirely separate from 
general medicine. Since then the curriculum of study 
preparatory to dental practice has been systematically 
increased both as to its content and length, until in all 
fundamental principles it is practically equal to that 
required for the training of medical specialists, and 
in addition includes the technical subjects peculiar to 
dentistry. In England, and to some extent upon the 
Continent, the old apprenticeship system is retained as an 
adjunct to the college course, but it is rapidly dying out, 
as it has already done in America. Owing to the regula- 
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tion by law of the educational requirements, tbe increase 
of institutions devoted to the professional training of 
dentists has been rapid in all civilized countries, and 
during the past twenty years especially so in the United 
States. Great Britain possesses upwards of twelve insti- 
tutions for dental instruction, France two, Germany and 
Switzerland sis, all being based upon the conception that 
dentistry is a department of general medicine. In the 
United States there were in 1878 twelve dental schools, 
with about 700 students; in 1899 there were fifty-six 
schools, with 7633 students. Of these fifty-six schools, 
thirty-six are departments of universities or of medical 
institutions, and there is a growing tendency to regard 
dentistry from its educational aspect as a special depart- 
ment of the general medical and surgical practice. 

Eecent studies have shown that besides being an im- 
portant part of the digestive system, the mouth sustains 
intimate relationship with the general nervous system, and 
is important as the portal of entrance for the majority 
of the bacteria that cause specific diseases. This fact 
has rendered more intimate the relations between dentis- 
try and the general practice of medicine, and has given 
a powerful impetus to scientific studies in dentistry. 

Through the researches of Tomes, Mummery, 
esearc . gope^eU Smith, Williams, and others in 
England, Hertwig, Wed, and Eose in Germany, Andrews, 
Sudduth, and Black in America, the minute anatomy and 
embryology of the dental tissues have been worked out 
with great fulness and precision. In particular, it has 
been ‘demonstrated that certain general systemic diseases 
have a distinct oral expression. Through their extensive 
nervous connexions with the largest of the cranial nerves 
and with the sympathetic nervous system, the teeth fre- 
quently cause irritation resulting in profound reflex nervous 
phenomena, which are curable only by removal of the 
local tooth disorder. Gout, hthaemia, scurvy, rickets, lead 
and mercurial poisoning, and certain forms of chronic 
nephritis, produce dental and oral lesions which are either 
pathognomonic or strongly indicative of their several con- 
stitutional causes, and are thus of great importance in 
diagnosis. The most important dental research of modern 
times is that which was carried out by Professor W. D. 
Miller of Berlin (1884) upon the cause of caries of the 
teeth, a disease said to afifect the human race more ex- 
tensively than any other. Miller demonstrated that, as 
previous observers had suspected, caries is of bacterial 
origin, and that acids play an important r61e in the pro- 
cess. The disease is brought about by a group of bacteria 
which develop in the mouth, growing naturally upon the 
d6bris of starchy or carbohydrate food, producing fermen- 
tation of the mass, with lactic acid as the end product. 
The lactic acid dissolves the mineral constituent of the 
tooth structure, calcium phosphate, leaving the organic 
matrix of the tooth exposed. Another class of germs, the 
peptonising and putrefactive bacteria, then convert the 
organic matter into liquid or gaseous end products. The 
accuracy of the conclusions obtained from his analytic 
research was synthetically proved, "after the manner of 
Koch, by producing the disease artificially. Caries of the 
teeth has been shown to bear highly important relation to 
more remote or systemic diseases. Exposure and death of 
the dental pulp furnishes an avenue of entrance for disease- 
producing bacteria, by which invasion of the deeper tissues 
may readily take place, causing necrosis, tuberculosis, 
actinomycosis, phlegmon, and other destructive inflamma- 
tions, certain of which, affecting the various sinuses of 
the head, have been found to cause meningitis, chronic 
empyema, metastatic abscesses in remote parts of the body, 
paralysis, epilepsy, and insanity. 

Operative Dentistry . — The art of dentistry is usually 


divided arbitrarily into operative dentistry^ the purpose of 
which is to preserve as far as possible the teeth and asso- 
ciated tissues, and prosthetic dentistry^ the purpose of 
which is to supply the loss of teeth by artifical substi- 
tutes. The filling of carious cavities was prob- 
ably first performed with lead, suggested ap- 
parently by an operation recorded by Celsus ^ 

(100 B.C.), who recommended that frail or decayed teeth 
be stuffed with lead previous to extraction, in order that 
they might not break under the forceps. The use of lead 
as a filling was sufficiently prevalent in France during 
the 17th century to bring into use the word plomhage^ 
which is still occasionally applied in that country to the 
operation of filling. Gold as a filling material came into 
general use about the beginning of the 19th century.^ 
The earlier preparations of gold were so impure as to be 
virtually without cohesion, so that they were of use only in 
cavities which had sound walls for its retention. In the 
form of roUs or tape it was forced into the previously cleaned 
and prepared cavity, condensed with instruments under heavy 
hand pressure, smoothed with files, and finally burnished. 
Tin foil was also used to a limited extent and by the same 
method. Improvements in the refining of gold for dental 
use brought the product to a fair degree of purity, and, 
about 1855, led to the invention by Dr Eobert Arthur of 
Baltimore of a method by which it could be welded firmly 
within the cavity. The cohesive properties of the foil 
were developed by passing it through an alcohol flame, 
which dispelled its surface contaminations. The gold was 
then welded piece by piece into a homogeneous mass by 
plugging instruments with serrated points. In this process 
of cold-welding, the mallet, hitherto in only limited use, 
was found more efficient than hand pressure, and was 
rapidly developed. The primitive mallet of wood, ivory, 
lead or steel, was supplanted by a mallet in which a 
hammer was released automatically by a spring condensed 
by pressure of the operator’s hand. Then followed mallets 
operated by pneumatic pressure, by the dental engine, and 
finally by the electro-magnet, as utilized in 1867 by 
Bonwill. These devices greatly facilitated the operation, 
and made possible a partial or entire restoration of the 
tooth-crown in conformity with anatomical lines. 

The dental engine in its several forms is the outgrowth 
of the simple driU worked by the hand of the operator. 
It is used in removing decayed structure and for shaping 
the cavity for inserting the filling. From time to time its 
usefulness has been extended, so that it is now used for 
finishing fillings and polishing them, for polishing the 
teeth, removing deposits from them and changing their 
shapes. Its latest development, the dento-swrgical engine^ 
is of heavier construction and is adapted to operations 
upon all of the bones, a recent addition to its equipment 
being the spiral osteotome of Cryer, by which, with a 
minimum shock to the patient, fenestra of any size or 
shape in the brain-case may be made, from a simple 
trepanning operation to the more extensive openings 
required in intra-cranial operations. The rotary power 
may be supplied by the foot of the operator, or by 
hydraulic or electric motors. The rubber dam invented 
by S. C. Barnum of Mew York (1864) provided a means 
for protecting the field of operations from the oral fluids, 
and extended the scope of operations even to the entire 
restoration of tooth-crowns with cohesive gold foil. Its 
value has been found to be even greater than was at first 
anticipated. In all operations involving the exposed 
dental pulp or the pulp-chamber and root-canals, it is the 

^ TEe filling of teeth with gold foil is recorded in the oldest known 
hook on dentistry, Artzney Buchlein^ published anonymously in 1530, 
in which the operation is quoted from Mesue (a.d. 857), physician to 
the Caliph Haroun al-Raschid. 
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only efficient metliod of mechanically protecting the field 
of operation from invasion by disease-producing bacteria. 

The difficulty and annoyance attending the insertion of 
gold, its high thermal conductivity, and its objectionable 
colour have led to an increasing use of amalgam, gutta- 
percha, and cements of zinc oxide mixed with zinc chloride 
or phosphoric acid. Eecently much attention has been 
devoted to restorations with porcelain. A piece of platinum 
foil of *001 inch thickness is burnished and pressed into 
the cavity, so that a matrix is produced exactly fitting 
the cavity. Into this matrix is placed a mixture of 
powdered porcelain and water or alcohol, of the colour to 
match the tooth. The mass is carefully dried and then 
fused until homogeneous. Shrinkage is counteracted by 
additions of porcelain powder, which are repeatedly fused 
until the whole exactly fills the matrix. After cooling, the 
matrix is stripped away and the porcelain is cemented 
into the cavity. When the cement has hardened, the sur- 
face of the porcelain is ground and pohshed to proper con- 
tour. If successfully made, porcelain fillings are scarcely 
noticeable. Their durabihty remains to be tested. 

Until recent times the exposure of the dental pulp 
inevitably led to its death and disintegration, and, by invasion 
of bacteria vid the pulp canal, set up an inflammatory 
process which eventually caused the loss of the 
Dental entire tooth. A rational system of therapeutics, in 
^peutics, conjunction with proper antiseptic measures, has 
made possible both the conservative treatment of 
the dental pulp when exposed, and the successful treatment 
of pulp-canals when the pulp has been devitalized either by 
design or disease. The conservation of the exposed pulp 
is affected by the operation of capping. In capping a 
pulp, irritation is allayed by antiseptic and sedative 
treatment, and a metalhc cap, lined with a non-irritant 
sedative paste, is applied under aseptic conditions im- 
mediately over the point of pulp exposure. A filling of 
cement is superimposed, and this, after it has hardened, is 
covered with a metallic or other suitable filling. The 
utility of arsenious acid for devitalizing the dental pulp 
was discovered by J. R. Spooner of Montreal, and first 
published in 1836 by his brother Shearjashub in his 
Guide to Sound Teeth, The painful action of arsenic 
upon the pulp was avoided by the addition of various 
sedative drugs, — morphia, atropia, iodoform, &c., — and its 
use soon became universal. Of late years it is being 
gradually supplanted by immediate surgical extirpation 
under the benumbing effect of cocaine salts. By the use 
of cocaine also the pain incident to excavating and 
shaping of cavities in tooth structure may be controlled, 
especially when the cocaine is driven into the dentine by 
means of an electric current. To fill the pulp-chamber 
and canals of teeth after loss of the pulp, all organic 
remains of pulp tissue should be removed by sterilization, 
and then, in order to prevent the entrance of bacteria, and 
consequent infection, the canals should be perfectly 
filled. Upon the exclusion of infection depends the future 
integrity and comfort of the tooth. JSTumberless methods 
have been invented for the operation. Pulpless teeth are 
thus preserved through long periods of usefulness, and 
even those remains of teeth in which the crowns have been 
lost are rendered comfortable and useful as supports for 
artificial crowns, and as abutments for assemblages of 
crowns, known as bridge-work. 

The discoloration of the pulpless tooth through 
putrefactive changes in its organic matter were first over- 
come by bleaching it with chlorine. Small quantities 
of calcium hypochlorite are packed into the pulp-chamber 
and moistened with dilute acetic acid; the decomposition 
of the calcium salt liberates chlorine in situ, which restores 
the tooth to normal colour in a short time. The cavity is 
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afterwards washed out, carefully dried, lined wdth a light- 
coloured cement, and filled. More efficient bleaching agents 
of recent introduction are hydrogen dioxide in a 25 per 
cent, solution or a saturated solution of sodium dioxide; 
they are less irritating and much more convenient in 
apphcation. Unlike chlorine, these do not form soluble 
metallic salts which may subsequently discolour the tooth. 
Hydrogen dioxide may be carried into the tooth struc- 
ture by the electric current. In which case a current of 
not less than forty volts controlled by a suitable gradu- 
ated resistance is applied with the patient in circuit, the 
anode being a platinum-pointed electrode in contact with 
the dioxide solution in the tooth cavity, and the cathode 
a sponge or plate electrode in contact with the hand or 
arm of the patient. The current is gradually turned on 
until two or three milliamperes are indicated by a suitable 
ammeter. The operation requires usually twenty to thirty 
minutes. 

Malposed teeth are not only unsightly but prone to 
disease, and may be the cause of disease in other teeth, 
or of the associated tissues. The impairment of function 
which their abnormal position causes has been found to be 
the primary cause of disturbances of the general bodily 
health; for example, enlarged tonsils, chronic pharyngitis 
and nasal catarrh, indigestion, and malnutrition. By the 
use of springs, screws, vulcanized caoutchouc bands, elastic 
ligatures, &c., as the case may require, practically all 
forms of dental irregularity may be corrected, even such 
protrusions and retrusions of the front teeth as cause great 
disfigurement of the facial contour. 

The extraction of teeth, an operation which until quite 
recent times was one of the crudest procedures in minor 
surgery, has been reduced to exactitude by 
improved instruments, designed with reference 
to the anatomical relations of the teeth and their 
alveoli, and therefore adapted to the several classes of teeth. 
The operation has been rendered painless by the use of 
anaesthetics. The anaesthetic generally employed is nitrous 
oxide, or laughing-gas, the use of which was discovered in 
1844 by Horace Wells, a dentist of Hartford, Conn., 
U.S.A. Chloroform and ether, as well as other general 
anaesthetics, have been employed in extensive operations 
because of their more prolonged effect; but chloroform, 
especially, is dangerous, owing to its effect upon the heart, 
which in many instances has suddenly failed during the 
operation. Ether, while less manageable than nitrous oxide, 
has been found to be practically devoid of danger. The 
local injection of solutions of cocaine and allied anaesthetics 
into the gum-tissue is extensively practised ; but is attended 
with danger, from the toxic effects of an overdose upon the 
heart, and the local poisonous effect upon the tissues, 
which lead in numerous cases to necrosis and extensive 
sloughing. 

Dental Prosthesis . — The fastening of natural teeth or 
carved substitutes to adjoining sound teeth by means of 
thread or wire preceded their attachment to 
base-plates of carved wood, bone, or ivory, which 
latter method was practised until the introduction 
of swaged metallic plates. Where the crown only of a 
tooth or those of several teeth were lost, the restoration 
was effected by engrafting upon the prepared root a 
suitable crowm by means of a wooden or metallic pivot. 
When possible, the new crown was that of a corresponding 
sound tooth taken from the mouth of another individual ; 
otherwise an artificial crown carved from bone or ivory, or 
sometimes from the tooth of an ox, was used. To replace 
entire dentures a base-plate of carved hippopotamus ivory 
was constructed, upon which were mounted the crowns of 
natural teeth, or later those of porcelain. The manufacture 
of a denture of this character was tedious and uncertain,. 

S. III. ^ 53 



418 DENTISTRY 


and required mucli skill. Tke denture was kept in place 
by spiral springs attacked to tke buccal sides of tke 
appliance above and below, wkick caused pressure upon 
botk jaws, necessitating a constant effort upon tke part of 
tke unfortunate wearer to keep it in place. MetaUic 
swaged plates were introduced in tke latter part of tke 
18tk century. An impression of tke gums was taken 
in wax, from wkick a cast was made in plaster of Paris. 
Witk this as a model, a metallic die of brass or zinc was 
prepared, upon wkick tke plate of gold or silver was 
formed, and tken swaged into contact witk tke die by 
means of a female die or counter-die of lead. Tke 
process is essentially tke same to-day, witk tke addition of 
numerous improvements in detail, wkick kave brougkt it to 
a kigk degree of perfection. Tke discovery, by Gardette 
of Pkiladelpkia in 1800, of tke utility of atmospkeric 
pressure in keeping artificial dentures in place led to 
tke abandonment of spiral springs. A later device for 
enhancing tke stability is tke vacuum ckamber, a central 
depression in tke upper surface of tke plate, wkick 
wken exkausted of air by tke wearer, materially increases 
tke adkesion. Tke metallic base-plate is used also for 
supporting one or more artificial teetk, being kept in place 
by metallic clasps fitting to, and partially surrounding, 
adjacent sound natural teetk, tke plate merely covering tke 
edentulous portion of tke alveolar ridge. It may also be 
kept in place by atmospkeric adkesion, in wkick case tke 
palatal vault is included, and tke vacuum ckamber is 
utilized in tke palatal portion to increase tke adkesion. 

In tke construction usually practised, porcelain teetk are 
attacked to a gold base-plate by means of stay-pieces of 
gold, perforated to receive tke platinum pins baked in tke 
body of tke tootk. Tke stay-pieces or backings are tken 
soldered to tke pins and to tke plate by means of kigk- 
fusing gold solder. Tke teetk used may be single or in 
sections, and may be witk or witkout an extension 
designed in form and colour to imitate tke gum of tke 
alveolar border. Even wken skilfully executed, tke 
process is imperfect in tkat tke jointing of tke teetk to 
eack otker, and tkeir adaptation to tke base-plate, leaves 
crevices and recesses, in wkick food debris and oral 
secretions accumulate. To obviate tkese defects tke 
enamelled platinum denture was devised. Porcelain teetk 
are first attacked to a swaged base-plate of pure platinum 
by a stay-piece of tke same metal soldered witk pure gold, 
.after wkick tke interstices between tke teetk are filled, and 
tke entire surface of tke plate, excepting tkat in contact 
witk tke palate and alveolar border, is covered witk a 
porcelain paste called tke body, wkick is modelled to tkd 
normal contour of tke gums, and baked in a muffle furnace 
until vitrified. It is tken enamelled witk a vitreous enamel 
coloured in imitation of tke colour of tke natural gum, 
wkick is applied and fihed as before, tke result being tke 
most artistic and kygienic denture known. Tkis is 
commonly known as tke continuous gum metkod. Origin- 
ating in Prance in tke early part of tke 19tk century, and 
variously improved by several experimenters, it was 
brougkt to its present perfection by Dr Jokn Aden of 
IS^ew York about 1846-47. Dentures supported upon cast 
bases of metallic alloys and of aluminium kave been 
employed as substitutes for tke more expensive dentures of 
gold and platinum, but kave kad only a limited use, and 
are less satisfactory. 

Metallic bases were used exclusively as supports for 
artificial dentures until in 1855-56 Ckarles Goodyear, jun., 
patented in England a process for constructing a denture 
upon vulcanized caoutckouc as a base. Several modifica- 
tions followed, eack tke subject of patented improvements. 
Though tke cheapness and simplicity of tke vulcanite base 
has led to its abuse in incompetent hands, it has on ' tke 


whole been productive of muck benefit. It has been used 
witk great success as a means of attacking porcelain 
teetk to metallic bases of gold, silver, and aluminium. It 
is extensively used also in correcting irregular positions 
of tke teetk, and for making interdental splints in tke 
treatment of fractures of tke jaws. Por tke mechanical 
correction of palatal defects causing imperfection of 
deglutition and speech, wkick comes distinctly within tke 
province of tke prosthetic dentist, tke vulcanite base 
produces tke best-known apparatus. Twd classes of 
palatal mechanism are recognized-^tke obturator, a palatal 
plate, tke function of wkick is to close perforations or 
clefts in tke hard palate, and tke artificial velum, a 
movable attachment to tke obturator or palatal plate, 
wkick closes the opening in tke divided natural velum and, 
moving witk it, enables tke wearer to close off tke naso- 
pharynx from tke oral cavity in tke production of tke 
guttural sounds. Vulcanite is also used for extensive 
restorations of tke jaws after surgical operatigns or loss by 
disease, and in tke majority of instances wholly corrects 
tke deformity. 

Por a time vulcanite almost supplanted gold and silver 
as a base for artificial denture, and developed a generation 
of practitioners deficient in tkat kigk degree of s kill 
necessary to tke construction of dentures upon metallic bases. 
Tke recent development of crown -and- bridge 
work has brougkt about a renaissance, so tkat 
a thorough training is more than ever necessary to 
successful practice in mechanical dentistry. Tke simplest 
crown is of porcelain, and is engrafted upon a sound natural 
tootk-root by means of a metallic pin of gold or platinum, 
extending into tke previously enlarged root-canal and 
cemented in place. In another type of crown tke point 
between tke root-end and tke abutting crown-surface is 
encircled witk a metallic collar or band, wkick gives 
additional security to tke attachment and protects tke 
joints from fluids or bacteria. Crowns of tkis character are 
constructed witk a porcelain facing attacked by a stay- 
piece or backing of gold to a plate and collar, wkick has 
been previously fitted to tke root-end like a ferule, and 
soldered to a pin wkick projects through tke ferule into 
tke root-canal. Tke contour of tke lingual surface of tke 
crown is made of gold, wkick is shaped to conform to tke 
anatomical lines of tke tootk. Tke shell-crown consists of 
a reproduction of tke crown entirely of gold plate, filled 
witk cement, and driven over tke root-end, wkick it closely 
encircles. The two latter kinds of crowns may be used 
as abutments for tke support of intervening crowns in 
constructing bridge-work. Wken artificial crowns are 
supported not by natural tooth-roots but by soldering them 
to abutments, they are termed dummies. The number of 
dummies wkick may be supported upon a given number of 
roots depends upon tke position and character of tke 
abutments, tke character of tke alveolar tissues, tke age, 
sex, and health of tke patient, tke character of tke 
occlusion or bite, and tke force exerted in mastication. In 
some cases a root will not properly support more than one 
additional crown ; in others an entire bridge denture has 
been successfully supported upon four well-placed roots: 
Two general classes of bridge-work are recognized, namely, 
tke fixed and tke removable. Eemovable bridge-work, 
though more difficult to construct, is preferable, as it can 
be more thoroughly and easily cleansed. Wken properly 
made and applied to judiciously selected cases, tke bridge 
denture is tke most artistic and functionally perfect 
restoration of prosthetic dentistry. 

Tke entire development of modern dentistry is comprised 
within the last century, and mainly within its latter half: 
Beginning with a few practitioners and no organized 
professional basis, educational system, or literature, its 
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practitioners are to be found in all civilized com- 
munities, those in Great Britain numbering about 5000; 
in the United States, 27,000 ; France, 1600, of whom 376 
are graduates; German Empire, qualified practitioners 
(Zahnarzte), 1400; practitioners without official qualifica- 
tion 4100. Its educational institutions are numerous and 
well equipped. It possesses a large periodical and standard 
literature in all languages. Its practice is regulated ^ by 
lec^islative enactment in aU countries the same as is medical 
practice. The business of manufacturing and selling 
-dentists' supphes represents an enormous industry, in 
which millions of capital are invested. 

Authoeities. — W. r. Litch. American System of Dentistry. — 
Julius Scheff, jun. Handbuch der ZaKnheincunde. — Edwaed C. 
Kiek. American Text-BooJc of Operative Dentistry. — Chaeles J. 
Essig. American Text-Book of Prosthetic Dentistry. — Tomes. 
Dental Anatomy.— Dental Surgery.— Yf . D. Millee. 
Mtcroorganistfbs of the Human Mouth. — Hopewell Smith. Dental 
Microscopy. — H. H. Buechaed. Dental Pathology ^ Therapeutics, 
wid Phar 77 iacology. — F. J. S. Goegas. Dental Mediciiu. — E. H. 
Angle. Treat7nent of Malocclusi07i of the Teeth a^id Fractures of 
the Maxilloe. — G. Evans. A Practical Treatise 07z Artificial Groum- 
<and-Bridge Work and Porcelain Dental Art. — C. N. Johnson. 
Principles a7id Practice of Filling Teeth. (e. C, K.) 

DCHtOO, a township in the Gorton division of 
Lancashire, England, 4^ miles north-east from Stock- 
port, with a station on a branch of the London and 
North-Western Railway, The township of Haughton was 
added to it in 1894, and it has since been governed by an 
urban district council, Public buildings include, besides 
churches and chapels, the free library, installed in new 
and spacious premises in 1898, and the Conservative and 
the Liberal club houses. In the township are reservoirs 
for the water supply of Manchester, with a capacity of 
1860 millions of gallons. The manufacture of felt hats is 
the leading industry. Coal is extensively mined in the 
district. The population of the urban district in 1891 was 
13,993; in 1901, 14,934. 

Denver, the capital of the state of Colorado, 
U.S.A., and county seat of Arapahoe county, situated 
in lat. 39° 45' N. and long. 105° W. It comprises an 
.area of 49 square miles on the South Platte river, 
15 miles east of the foot of the Rocky Mountains, at a 
mean elevation of 5280 feet above sea-level. The 
population in 1890 was 106,713, and in 1900 it was 
133,859, of whom 25,301 were foreign-born and 3923 
were negroes. Out of 42,712 males of voting age (21 
years and over), only 716 were reported by the U.S. 
census enumerators in 1900 as illiterate (unable to write) ; 
of these 548 were foreign-born. The death-rate in 1890 
was 23’0; in 1900 it was 18*6. The city is the junction 
of the Burlington and Missouri River, the Chicago Rock 
Island and Pacific, the Kansas Pacific, the Missouri 
Pacific, the Union Pacific, the Atchison, Topeka, and Santa 
Ee, the Denver and Rio Grande, the Colorado Midland, and 
the Colorado and Southern Railway systems. The street 
railways are owned by a private corporation using 
electrical motive-power. The public education is provided 
by 3 high schools, a manual training school, and 44 public 
schools, the total public school property being valued at 
$2,700,000. According to the census of 1900, the number 
of persons of school age (5 to 20 years inclusive) was 
37,423. The University of Denver, Gross Medical College, 
and the College of the Sacred Heart are influential institu- 
tions. A pubhc library, with 75,000 volumes, is supported 
by a fax of one-half of one mill upon the assessed valuation 
of the city, which, for 1900, was $69,550,115 on a basis of 
about one-third actual value. The city has 12 parks, with 
a total area of 550 acres. The water supply is derived 
from mountain streams and carried to the city by gravity. 
Its daily capacity is 60,000,000 gallons. The factories in 


1900 employed an average number of 10,926 wage-earners^ 
with total wages amounting to $6,824,003, the total value 
of the manufactured products being $41,368,698. The 
city has four national banks, three savings banks, three 
State banks, and a branch of the United States mint. In 
1858 placer gold was discovered at the junction of Cherry 
Creek with the South Platte river at 39° 47' N. lat. and 
105° W. long., which led to a small settlement called 
Auraria. In 1859 Denver (named after General James 
Denver, then Governor of Kansas Territory) was laid out 
on the east side of Cherry Creek, and shortly afterwards 
the two settlements were united. The city is the centre 
of the wealth and influence of the increasing mineral, 
agricultural, and stock-raising interests of the Rocky 
Mountain region. (j. h. pe.) 

h, a town of British India, in the Sonthal 
Parganas district of Bengal. Situated in 24° 29' N. lat. 
and 86° 44' E. lat. Population, about 8000. It is famous 
for a group of twenty-two temples dedicated to Siva, 
the resort of numerous pilgrims. It is connected with 
the East Indian Railway by a steam tramway, 5 miles 
in length. In 1897 the net earnings were Rs.19,168, 
yielding a profit of 3*9 per cent, on a capital outlay of 
Rs.2, 87,942. 

Depretis, Agostino (1813-1887), Italian states- 
man, was born at Mezzana Corte, in the province of Stra- 
della, 31st January 1813. Before 1848 he conspired with 
Mazzini, and was nearly captured by the Austrians while 
smuggling arms into Milan. Elected deputy in 1848, he 
joined the Left and founded the journal II Diritto, but 
held no official position until appointed Governor of Brescia 
in 1859. In 1860 he went to Sicily on a mission to 
reconcile the policy of Cavour (who desired the immediate 
incorporation of the island in the kingdom of Italy) with 
that of Garibaldi, who wished to postpone the Sicilian 
plebiscite until after the liberation of Naples and Rome. 
Though appointed pro-dictator of Sicily by Garibaldi, he 
failed in his attempt. Accepting the portfolio of Public 
Works in the Rattazzi Cabinet in 1862, ha served as inter- 
mediary in arranging with Garibaldi the expedition which 
ended disastrously at Aspromonte. Four years later he 
entered the Ricasoli Cabinet as Minister of Marine, and, by 
maintaining Admiral Persano in command of the fleet, con- 
tributed to the defeat of Lissa. Upon the death of Rattazzi 
in 1873, Depretis became leader of the Left, prepared the 
advent of his party to power, and was called upon to form 
the first Cabinet of the Left in 1 876. Overthrown by Cairoli 
in March 1878 on the grist-tax question, he succeeded, in 
the following December, in defeating Cairoli, became again 
Premier, but on 3rd July 1879 was once more overturned 
by Cairoli. In November 1879 he, however, entered the 
Cairoli Cabinet as Minister of the Interior, and in May 
1881 succeeded to the Premiership, retaining that office 
until his death on 29th July 1887. During the long in- 
terval he recomposed his Cabinet four times, first throwing 
out Zanardelli and Baccarini in order to please the Right, 
and subsequently bestowing portfolios upon Ricotti, Ro- 
bilant, and other Conservatives, so as to complete the 
political process known as “ trasformismo.^' A few weeks 
before his death he repented of his transformist policy, 
and again included Crispi and Zanardelli in his Cabinet. 
During his long term of office he abolished the grist tax, 
extended the suflPrage, completed fhe railway system, aided 
Mancini in forming the Triple Alliance, and initiated 
colonial policy by the occupation of Massawa; but, at 
the same time, he vastly increased indirect taxation, cor- 
rupted and destroyed the fibre of parliamentary parties, and, 
by extravagance in public works, impaired the stability of 
Italian finance, ShrewdACSs and unscrupulous pohtica^l 
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ability assured bim a long lease of po'v^er, but bis influence 
upon Italian public life has been permanently deleterious. 

(h. w. s.) 

Dcptforclj a town of England, in the county of 
London, partly in Kent and partly in Surrey, at the junc- 
tion of tbe Kavensbourne with the Thames, 3|- miles east 
of London Bridge, 5 miles from Charing Cross by rail. 
The parish of Deptford St Paul has been formed into the 
new metropolitan borough of Deptford. There are two 
open spaces, namely, Deptford Park, consisting of the site 
of the gardens of old Sayes Court (11 acres), and Tele- 
graph Hill (9J acres). The Trinity House was founded 
at Deptford, and the old hall was pulled down in 1787. 
A new building was erected, which was used by the cor- 
poration until the Trinity House on Tower Hill was 
ready for occupation, and occasionally for many years 
afterwards. The population of Deptford St Nicholas (now 
included in the metropofltan borough of Greenwich) was 
(1881), 7901 ; (1896), 7722 j of Deptford St Paul (1881), 
76,752; (1901), 110,513. 

DerSl Ghazi Kha-Hj a town and district of British 
India, in the Deraj at division of the Punjab. In 1881 the 
town had a population of 22,309, and in 1891 of 27,886 ; 
the municipal income in 1897—98 was Bs. 1,57,532. There 
are several handsome mosques in the native quarter. The 
cantonment accommodates one cavalry and two infantry 
regiments of the Punjab Prontier Force. There is an 
ejficient high school. 

The DISTRICT OF Deea Ghazi Khan contains an area of 
5606 square miles. The population in 1891 was 404,031, 
being 72 persons per square mile, an increase since 
1881 of 11 per cent. Classified according to rehgion, 
Mahommedans numbered 349,587, largely Baluchis ; 
Hindus, 52,903 ; Sikhs, 1424 ; Christians, 117, of whom 73 
were Europeans. In 1901 the population was 445,163, 
showing a further increase of 10 per cent. The total 
amount of land revenue and rates was returned as 
Ks. 6,83,807, the incidence of assessment being 3 annas 
per acre ; the number of police was 514. In 1896-97, 
out of a total cultivated area of 443,749 acres, 230,074 
were irrigated, mostly from Government canals and wells. 
The exports are wheat and indigo. The only manufactures 
are for domestic use. There is no railway in the district, 
and only 25 miles of metalled road. The Indus, which is 
nowhere bridged, is navigable by native boats throughout 
its course of 239 miles. Education is making some pro- 
gress. There are three . Mahommedan institutions and one 
Hindu for religious instruction. In 1896-97 there were 
altogether 233 schools, with 5784 pupils, the proportion of 
boys at school to those of school-going age being 11 '9 per 
cent. The registered death-rate in 1897 was 36 per 
thousand; the rainfall in 1897 was 5 '41 inches. 

Dera. Ismail Khan, a town and district of 
British India, in the Deraj at division of the Punjab. The 
town is situated near the right bank of the Indus, here 
crossed by a bridge of boats during half the year. In 1881 
it had a population of 22,164, and in 1891 of 26,884; 
the municipal income in 1897-98 was Es.54,889. It takes 
its name from Ismail Khan, a Baluchi chief who settled 
here towards the end of the 15th century, and whose 
descendants ruled for 300 years. The old town was swept 
away by a flood in 1823, and the present town stands 4 
miles back from the permanent channel of the river. The 
native quarters are well laid out, with a large bazaar for 
Afghan traders. It is the residence of many Mahommedan 
gentry. The cantonment accommodates a force of all arms. 
There are several efficient schools, one missionary. A 
vernacular newspaper is issued. There is considerable 
through trade with Afghanistan by the Gomal Pass, and 
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there are manufactures of scarves and inlaid wood-work^ 
Here is the tomb of Sir Henry Durand, Lieutenant- 
Governor of the Punjab. 

The DISTRICT OF Dera Ismail EIhan contains an area of 
9440 square miles. The population in 1891 was 486,201, 
being 52 persons per square mile — much the lowest density 
in the province. Since 1881 the increase had been at the 
rate of 10 per cent. According to religion, Mahommedans 
numbered 420,189 ; Hindus, 62,961 ; Sikhs, 2840 ; 
Christians, 204, including 108 Europeans ; “ others,'^ 7. 
In 1901 the population was 527,705, showing a further 
increase of 9 per cent. The total amount of land revenue- 
and rates was returned as Es. 6,02,437, the incidence of 
assessment being about annas per assessed acre, but 
nearly 15 annas per cultivated acre ; the number of police 
was 627. In 1896-97, out of a total cultivated area of 
588,413 acres, 159,849 were irrigated from private canals« 
and wells. Wheat and wool are exported. There are 
manufactures of cotton cloth. The North-Western Eail~ 
way runs through the Cis-Indus portion of the district for 
93 miles. In the other portion there are 108 miles of 
metalled roads for military purposes. The Indus i& 
navigable by native boats throughout its course of 12Q 
miles within the district. Education is making fair pro- 
gress, particularly in the English-teaching schools at tho 
towns. In 1896-97 there were altogether 441 schools,, 
attended by 7714 boys. The proportion of boys at recog- 
nized schools was 13*5 per cent, of those of school-going- 
age. The death-rate in 1897 was 50 per thousand ; the- 
rainfall in 1897 was 9*77 inches. 

D0raj£l.t, the name of a division or commissioner- 
ship of British India, in the west of the Punjab, consisting; 
of the four districts of Dera Ismail Khan, Dera Ghazi 
Khan, Bannu, and Muzaffargarh, the last having been 
recently transferred to it. It contains a total area of' 
22,315 square miles, and a population (1891) of 1,643,703,. 
being 74 persons per square mile. 

Derbent. See Daghestan. 

Derby, the county town and a municipal (extended' 
1877), parliamentary, and county borough of Derbyshire, 
England, on the Derwent, 15f miles west by south of 
Nottingham, and 127 miles north-west by north of London.. 
It is the central station of the Midland Eailway system. 
The enlarged parliamentary borough was in 1885 identi- 
fied with the municipal borough, which was created a. 
county borough in 1888, and is governed by a mayor, 16 
aldermen, and 48 councillors. In 1898 the civil parishes, 
within the borough were constituted one parish, though still 
ecclesiastically distinct. The water-works of the town, 
costing over £350,000, became in 1880 the property of 
the corporation. Electric works, lighting the principal 
streets, were erected in 1893. There are 17 churches, 2 
Eoman Catholic churches, and over 30 dissenting chapels. 
Derby school was in 1879 reconstituted as a ffist grade' 
school. Among recent erections are a free library and 
museum, an art gallery, a mechanics' institute, a Midland 
Eailway institute, a grand theatre, an infirmary, and an 
infectious hospital. The Midland Eailway storehouses, 
workshops, and engine and carriage factory employ alto- 
gether over 10,000 men. In Little Chester are chemical 
and steam boiler works. In 1891 there were 3375 
engaged in iron and steel manufactures, 1031 in the 
manufacture of silk, 963 in the making of carriages, and 
290 in the manufacture of china and porcelain. There 
are two daily newspapers. Area, 3450 acres. Popula- 
tion (1881), 81,168; (1891), 94,146; (1901), 105,785. 

Derby, a city of New Haven county, Connecticut, 
U.S.A., on the eastern bank of the Housatonic, at the? 
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month of the Nangatnck river. It is on the New York, 
New Haven, and Hartford Eailway, and was chartered in 
1894. Population (1890), 5969; (1900), 7930 (2635 
foreign-born and 159 negroes). 

Oerbyi Edward Henry Stanley, 15th 
Eael of (1826-1893), was the eldest son of the fourteenth 
-earl, the ‘‘Eupert of Debate.” He was educated at Eugby 
n.nd’ Trinity College, Cambridge, where he took a high 
degree and became a member of the society known as 
“The Anostles.” In March 1848 he unsuccessfully con- 
tested the borough of Lancaster, and then made a long 
tour in the West Indies, Canada, and the United States. 
During his absence he was elected member for King’s 
Lynn, which he represented till October 1869, when he 
.succeeded to the peerage. No one ever prepared himself 
more assiduously or with a stronger sense of duty for the 
great position to which his birth had called him. When 
he took his seat in the House of Commons he wrote to a 
Eugby friend (the Eev. W. Philpot) to say, half proudly, 
half in sorrow, that he had put on the armour which he 
would never be able to take off again until he died ; and 
he kept his word. He took his place, as a matter of 
course, among the Conservatives, and delivered his maiden 
speech in May 1850 on the Sugar Duties, Just before, 
he had made a very brief tour in Jamaica and South 
America. In 1852 he went to India, and while travelling 
in that country he was appointed Under-Secretary for 
Poreign Affairs in his father’s first Administration. From 
the outset of his career he was known to be a most Liberal 
Conservative, and in 1855 Lord Palmerston offered him 
the post of Colonial Secretary. He was much tempted by 
the proposal, and hurried down to Knowsley to consult his 
father, who called out when he entered the room, “ Hallo, 
Stanley ! what brings you here '? — Has Dizzy cut his throat, 
or are you going to be married 1 ” When the object of his 
sudden appearance had been explained, the Conservative 
chief received the courteous suggestion of the Prime 
Minister with anything but favour, and the offer was 
dechned. In his father’s second Administration Lord 
Stanley held, at first, the office of Secretary for the 
Colonies, but became President of the Board of Control on 
the resignation of Lord Ellenborough. He had the charge 
of the India Bill of 1858 in the House of Commons, 
became the . first Secretary of State for India, and left 
behind him in the India Office an excellent reputation as a 
man of business. After the revolution in Greece and the 
disappearance of King Otho, the people most earnestly 
desired to have Queen Victoria’s second son, Prince Alfred, 
for their king. He declined the honour, and they then 
took up the idea that the next best thing they could do 
would be to elect some great and wealthy English noble, 
not concealing the hope that although they might have 
to offer him a Civil List he would decline to receive 
it. Lord Stanley was the prime favourite as an occupant 
of this bed of thorns, and it has been said that he was 
actually offered the crown. That, however, is not true ; 
the offer was never formally made. After the fall of 
the Eussell Government in 1866 he became Foreign 
Secretary in his father’s third Administration. He com- 
pared his conduct in that great post to that of a man floating 
down a river and fending off from his vessel, as well as he 
could, the various obstacles it encountered. He thought 
that that should be the normal attitude of an English 
Foreign Minister, and probably under the circumstances of 
the years (1866-68) it was the right one. He arranged 
the Collective Guarantee of the Neutrality of Luxemburg in 
1867, negotiated a convention about the Alahama, which, 
however, was not ratified, and most wisely refused to take 
any part in the Cretan troubles.* In 1874 he again became 
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Foreign Secretary in Mr Disraeli’s Government. He acqui- 
esced in the purchase of the Suez Canal shares, a measure 
then considered dangerous by many people, but ultimately 
most successful; he accepted the Andrassy Note, but de- 
clined to accede to the Berlin Memorandum. His part in 
the later phases of the Eusso-Turkish struggle has never 
been fully explained, for with equal wisdom and gener- 
osity he dechned to gratify public curiosity at the cost of 
some of his colleagues. A later generation will know 
better than his contemporaries what were the precise 
developments of policy which obhged him to resign. He 
kept himself ready to explain in the House of Lords the 
course he had taken if those whom he had left challenged 
him to do so, but from that course they consistently re- 
frained. Already in October 1879 it w^as clear enough 
that he had thrown in his lot with the Liberal party, but 
it was not till March 1880 that he publicly announced this 
change of allegiance. He did not at first take office in the 
second Gladstone Government, but became Secretary for 
the Colonies in December 1882, holding this position till 
the fall of that Government in the summer of 1885. In 
1886 the old Liberal party was run on the rocks and went 
to pieces. Lord Derby became a Liberal Unionist, and 
took an active part in the general management of that 
party, leading it in the House of Lords till 1891, when 
Lord Hartington became Duke of Devonshire. In 1892 he 
presided over the Labour Commission, but his health never 
recovered an attack of influenza which he had in 1891, 
and he died at Knowsley on 21st April 1893. 

During a great part of Lord Derby’s life he was deflected 
from his natural course by the accident of his position as 
the son of the leading Conservative statesman of the day. 
From first to last he was at heart a moderate Liberal. After 
making allowance, however, for this deflecting agency, it 
must be admitted that in the highest quality of the states- 
man, “ aptness to be right,” he was surpassed by none of 
his contemporaries, or — if by anybody — by Sir George 
Cornewall Lewis alone. He would have been more at home 
in a state of things which did not demand from its leading 
statesman great popular power; he had none of those 
“ isms ” and “ prisms of fancy ” which stood in such good 
stead some of his rivals. Byron in a famous passage speaks 
of those 

“ Madmen who have made men mad 
By their contagion, conquerors and kings, 

Soj)hists, bards, statesmen, all unquiet things 
Which stir too strongly the soul’s secret springs 
And are themselves the fools to those they foM ! ” 

Lord Derby was emphatically not the kind of statesman 
mentioned in that passage. , He had another defect besides 
the want of popular power. He was so anxious to arrive 
at right conclusions that he sometimes turned and turned 
and turned a subject over till the time for action had 
passed. One of Ms best lieutenants said of him in a 
moment of impatience : “ Lord Derby is like the God of 
Hegel : ‘ Er setzt sich, er verneint sich, er verneint seine 
Negation.’ ” Like many Englishmen, he loved business for 
its own sake, and more than he knew. That fact must be 
borne in mind when we remember the answer he gave to 
a friend who expressed his surprise at his serving so much 
as chairman of Private Bill Committees, “I do it,” he 
said, “ because I come in that way across the great interests 
of the country better than I otherwise could.” His know- 
ledge, acquired both from books and by the ear, w^as 
immense, and he took every opportunity of increasing it. 
He retained his old university habit of taking long walks 
with a congenial companion, even in London, and although 
he cared but little for what is commonly known as society 
— the society of crowded rooms and fragments of , sentences 
— ^he very much liked conversation. During the many 
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years in which he was a member of “ The Club ” he was 
one of its most assiduous frequenters, and his loss was 
acknowledged by a formal resolution. His talk was gener- 
ally grave, but every now and then was Ht up by dry 
humour. The late Lord Arthur Eussell once said to him, 
after he had been buying some property in Southern 
England : “So you still believe in land, Lord Derby.” 

“ Hang it,” he replied, “ a fellow must believe in some- 
thing ! ” It was to the same companion that he said, when, 
looking one evening for a book at Knowsley and passing 
his candle along the shelves, he came to the poems of 
William hlorris : “ If I had known that he was going to 
turn Socialist I wouldn’t have gone to the expense of 
binding bi-m in red morocco ! ” He did an immense deal 
of work outside politics. He was Lord Hector of the 
University of Glasgow from 1868 to 1871, and later held 
the same office in that of Edinburgh. From 1875 to 1893 
he was President of the Hoyal Literary Fund, and attended 
most closely to his duties then. He succeeded Lord 
GranviUe as Chancellor of the University of London in 
1891, and remained in that position tiU his death. He 
lived much in Lancashire, managed his enormous estates 
with great skill, and did a great amount of work as a local 
magnate. He married in 1870 Maria Catharine, daughter 
of the fifth Earl De la Warr, and widow of the second 
marquess of Salisbury. The best account of Lord Derby 
which exists is that which was prefixed by Mr Lecky, who 
knew him very intimately, to the edition of his speeches 
outside Parliament, which was published in 1894. Mr 
Lecky brings out extremely well what almost every page 
of these two volumes con&ms, that he was most strongly 
attracted by aU questions which related to the condition of 
the mass of the people. He once wrote to Lord Shaftes- 
bury : “We are both public men deeply interested in the 
condition of the worldng class, and for my own part I 
would rather look back on services such as you have per- 
formed for that class than receive the highest honours in 
the employment of the State.” (m. g. d.) 

Derbyshire^ a north midland county of England, 
bounded W. by Stafford and Cheshire, H.W. by Cheshire, 
by York, E. by Nottingham, and S.E. and E. by 
Leicester, 

md Fopulation. — ^The area of the ancient and adminis- 
trative county (including the county borough of Derby), as given in 
the census returns, is 658,876 acres or 1029 square miles. The 
population in 1881 was 461,746, and in 1891 was 528,033, 
of whom 266,011 were males and 262,022 females, the number 
of persons per square mile being 513, and of acres to a 
person 1-25. In 1901 the population was 620,196. Since 1891 
the administrative area has undergone various alterations. In 
1895 the part of the parish of Pinxton in Nottingham, and a part 
of the parish of Kirkby-in-Ashfield in the same county, were 
transferred to Derby, and two parts of the parish of Pinxton were 
transferred from Derby to Nottingham ; in the same year part of 
the parish of Croxall in Derby was transferred to Stafford ; and in 

1897 the parishes of Nether Seal and Over Seal, ^rt of the parish 
of Ashby Woulds, and part of the township of Blackfordby were 
transferred from Leicester to Derby ; while the parishes of Appleby, 
Oaktborp, and Donisthorpe and Willesley, and the townships of 
Chilcote, Measham, and Shetton-en-le-Fields, were transferred 
from Derby to Leicester. The area of the registration county is 
557,768 acres, with a population in 1891 of 432,414, of which 
252,931 were urban and 179,483 rural. Within this area the 
increase of population between 1881 and 1891 was 11-87 per cent. 
Between 1881 and 1891 the excess of births over deaths was 
63,103, and the increase in resident population 45,878, 

The following table gives the number of marriages, births, and 
deaths, with the number of illegitimate births, for 1880, 1890, and 

1898 


Year. 

Marriages. 

Births. 

Deaths. 

lUegitimate Births. 
Males. 1 Females. 

1880 

2672 

13,965 

7250 

340 

364 

1890 

3229 

13,261 

7831 

286 

294 

1898 

372B 

14,802 

7987 

, 352 

348 


SHIRE 

The number of marriages in 1899 was 3885, of births 14,663 and 
of deaths 7921. 

The following table shows the marriage, birth, and death rates 
per 1000 of the population, with the percentage of illegitimate 
births, for a series of years : — 



1870-79. 

ISSO. 

18S0-S9. 

1890. 

1SSS-D7. 

1S9S. 

Marriage-rate 

16-0 

13*7 

13-2 

13-4 

15*2 

15*9 

Birth-rate . 

37-8 

36-5 

33'9 

30 -S 

32 T 

31*7 

Death-rate . 

21-0 

18-9 

17’9 

18-3 

17*5 

17*1 

Percentage of ille- 
gitimate births 

5‘4 

5-0 

4-8 

4*4 

4*4 

4*7 


The birth-rate is above the average, but the death-rate rather 
under it. 

The number of Scots in the county in 1891 was 1872, of Irish 
4234, and of foreigners 684. 

Constitution and Government . — ^The ancient county is divided into- 
seven parliamentary divisions, and it also includes the parliamentary 
borough of Derby, returning two members. The administrative 
county includes the municipal boroughs of Chesterfield (27,185) 
Derby (105,785), Glossop (21,526), and Ilkeston (25,383). Derby 
is a county borough. The following are urban districts : — Alfreton 
(17,505), Alvaston and Boulton (4526), Ashbourne (4039), Bake- 
well (2850), Baslow and Bubnell (797), Belper (10,934), Bolsover 
(6844), Bonsall (1360), Brampton and Walton (2698), Buxton 
(10,181), Claycross (8348), Dronfield (3809), Fairfield (2969), Heage 
(2889), Heanor (16,249), Long Eaton (13,045), Matlock (5980), Mat- 
lock Bath (1816), Newbold and Dnnston (5986), Newmills (7773) 
North Darley (2756), Ripley (10,111), South Darley (788), Swadlin- 
cote (18,014), Whittington (9416), and Wirksworth (3807). Derby- 
shire is in the midland circuit, and assizes are held at Derby. The 
boroughs of Derby, Chesterfield, and Glossop have separate com- 
missions of the peace, and Derby has also a separate court of 
quarter sessions. The ancient county, which is partly in the 
dioceses of Lichfield, Peterborough, and Southwell, contains 240 
ecclesiastical parishes and districts, and parts of eleven others. 

Education . — There is a residential college (Lichfield diocesan) 
for schoolmistresses at Derby, which also takes day students. At 
Derby there is also a royal institution for the deaf and dumb. 
The number of elementary schools in the county on 31st August 
1899 was 422, of which 117 were board and 305 voluntary schools, 
the latter including 246 National Church of England schools, 12 
Wesleyan, 16 Roman Catholic, and 31 British and other." 
The average attendance at board schools was 41,358, and at volun- 
tary schools 53,833. The total school board receipts for the year 
ended 29th September 1899 were £159,815. The income under 
the Technical Instruction Act was over £1689 ; that under the 
Agricultural Rates Act was over £2943. 

Agriculture . — About tbree-fourths of the total area of the county 
is under cultivation, and of this area as much as four-fifths is 
under permanent pasture, cattle rearing and dairy farming, in- 
cluding the manufacture of cheese, occupying the chief attention 
of the farmer. Less than 39,000 acres are in hill pasture, and 
nearly 26,000 acres are under woods. Wheat and oats are the prin- 
cipal com crops, and their acreage has within recent years greatly 
diminished. Turnips occupy more than half the area under green 
crops. The following table gives the larger main divisions of the. 
cultivated area at intervals of five years from 1880 : — 


Year. 

Total Area 
under 
Cultiva- 
tion. 

Com 

Crops. 

Green 

Crops. 

Clover. 

Permanent 

Pasture. 

Fallo'w. 

1880 

1885 

1890 

1895 

1900 

512,368 

514,660 

1 514,573 
503,185 
494,716 

63,135 

56,293 

53,297 

48,498 

46,923 

21,026 

22,081 

20,144 

19,714 

18,169 

28,774 

24,889 

25,947 

25,093 

24,697 

388,966 

405,680 

410,320 

406,487 

401,830 

10,453 

6,717 

4,460 

2,822 

2,641 


The following table gives particulars regarding the principal live 
stock for the same years : — • 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

1885 

1890 

1895 

1900 

21,847 

21,631 

22,357 

27,106 

26,722 

134,786 

155,308 

143,232 

136,111 

143,609 

64,324 

73,888 

71,186 

68,806 

70,723 

228,446 

204,925 

202,897 

176,998 

171,364 

29,704 

35,143 

36,190 

40,919 

34,108 


Manufactures and Minerals . — According to the report for 1898 
of the chief inspector of factories (issued 1900) the total number of 
persons employed in factories and workshops in 1897 was 67,848, as 
compared with 68,774 in 1896. Of these nearly a third (20,324) 
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were employed in textile factories, there being an increase between 
1895 and 1896 of 10-4 per cent., but a decrease between 1896 and 

1897 of 8 ’4 per cent. About one-half (10,701) were employed in the 
cotton industry, while lace employed 4667, hosiery (chiefly cotton 
and silk) 2530, and silk 1092. Non-textile factories employed 
43,630 persons, there being an increase between 1895 and 1896 
of^l3'9 per cent., and between 1896 and 1897 of 2*9 per cent. 
Those employed in the manufacture of machines, appliances, con- 
veyances, and tools numbered 13,990 ; the founding and conversion 
of metals employed 10,027 ; the making of earthenware, etc., 3884 ; 
print (calico), bleach, and dye works, 3813 ; and papermaking, print- 
ing, &c., 3186. In workshops only 3894 persons were employed, the 
majority (2263) m the clothing industries. The total number of 
persons employed in mining in 1899 was 48,578. In its limestone 
production the county stands next to Durham, the amount raised 
in 1899 being 1,761,270 tons. In the same year 519,208 tons of 
clay were raised, including 71,244 tons of fireclay valued at £21,373 
(the total value of the clays being £43,648), 165,366 tons of sand- 
stone, and 30,218 tons of gravel and sand. But the principal 
mineral is coal. Ironstone is not extensively wrought, but on 
account of the abundant supply of coal, large q^uantities are 
imported for smelting purposes. The amount of pig-iron produced 
in 1885 was 368,863 tons, in 1890, 387,760 tons, in 1895, 413,454 
tons, and in 1899 (including Nottingham, the production in which 
county is, however, small) 511,994 tons. The furnaces are situated 
in Alfreton, Chesterfield, Derby, and Ilkeston. Zinc is mined to 
a small extent. The following table gives particulars regarding 
the production of coal, gypsum, iron ore, and lead in 1890 and 

1898 


Tear. 

Coal. 

Gypsum. 

Iron Ore. 

Lead. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value, 

1S90 

1899 

10,445,974 

14,594,424 

£ 

4,705,188 

5,047,238 

67,571 

11,557 

£ 

30,407 

5,778 

23,732 

3,526 

£ 

8306 

1534 

4026 

4266 

£ 

30,195 

31,995 


Authoeities. — Davies. A New Historical and Descriptim 
View of DerlysTiire, Belper, 1811. — Matjndee. DcrhysTiire 
Miners^ Glossary. Bakewell, 1824. — Bateman. Vestiges of the 
Antiquities of Derbyshire. London, 1848. — Jewitt. Ballads and 
Songs of Derbyshire. London, 1867.' — Cox. Notes on the Churches 
of Derbyshire. Chester, 1875. — Pendleton. History of Derby- 
shire (Popular County Series). London, 1886. — Cox. Three 
Centuries of Derbyshire Annals (2 vols.). London, 1890. — Mello. 
HandbooTc to the Geology of Derbyshire. London, 1891. — ^Payne. 
Derbyshire Churches, Old and New. Derby, 1893.— See also Notts 
and Derbyshire Notes and Queries. F. H.) 

Dereham (East), a market town and railway 
station in the Mid parliamentary division of IsTorfolk, Eng- 
land, 15 miles west by north of Norwich. The ancient 
church of St Nicholas contains interesting memorials, and 
the Congregational chapel stands on the site of the house 
where the poet Cowper spent his last days. Dereham is 
an important agricultural centre with works for agricultural 
implements. Area of civil parish (an urban district), 5313 
acres; population (1881), 5640; (1901), 5545. 

D6roul%de, Paul (1846 ), Erench author 

and politician, was born in Paris on 2nd September 1846. 
He made his first appearance as a poet in the pages of the 
Revue nationale, under the pseudonym of Jean Eebel, and 
in 1869 produced at the Th4fi,tre Erangais a one-act drama 
in verse entitled Juan Strenner. On the outbreak of the 
Franco-German war he enlisted as a private, was wounded 
and taken prisoner at Sedan, and sent to Breslau, but 
effected his escape. He then served under Ohanzy and 
Bourbaki, took part in the latter’s disastrous retreat to 
Switzerland, and fought against the Commune in Paris. 
After attaining the rank of heutenant, he was forced by an 
accident to retire from the army. He now published a 
number of patriotic poems (Ghomts du soldai), which 
enjoyed unbounded popularity. In 1877 he produced a 
drama in verse called HHetmom, which derived a passing 
success from the patriotic fervour of its sentiments. For 
the Exhibition of 1878 he wrote a hymn, Vive la France^ 
which was set to music by Gounod. In 1879 his drama 
in verse, La Moabite, which had been accepted by the 
Th^tee Erangais, was forbidden by the censor on religious 
grounds. In 1882 M. D^roul^de founded the Ligue de^ 
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Fatriotes, with the object of furtkering France’s revanche ” 
against Germany. He was one of the first advocates of a 
Eranco-Kussian alliance, and as early as 1883 undertook 
a journey to Eussia for the furtherance of that object. On 
the rise of General Boulanger, M. Deroulede attempted to 
use the Ligue des Patriotes, hitherto a non-political 
organization, to assist his cause, but was deserted by a 
great part of the Teague and forced to resign his presidency. 
Nevertheless he used the section of the League that re- 
mained faithful to him with such effect that the Govern- 
ment found it necessary in 1889 to decree its suppression. 
In the same year he was elected to the Chamber as 
member for Angouleme. He did not stand at the elections 
of 1893, but was re-elected in 1898, and distinguished 
himself by his violence as a Nationalist and anti- 
Breyfusard. After the funeral of President Eaure, on 
23rd February 1899, he endeavoured to persuade General 
Eoget to lead his troops upon the Elysee, For this he 
was arrested, but on being tried for treason was acquitted 
(31st May). On 12th August he was again arrested and 
accused, together with Andre Buffet, Jules Guerin, and 
others, of conspiracy against the Eepublic. After a long 
trial before the High Court, he was sentenced, on 4th Janu- 
ary 1900, to ten years’ banishment from France, and re- 
tired to San Sebastian, In 1901 he was again brought 
prominently before the public by a quarrel with his 
Eoyalist allies, which resulted in an abortive attempt 
to arrange a duel with M. Buffet in Switzerland. Besides 
the works already mentioned, he has published Le Sergent, 
in the “Th^toe de campagne” (1880); Pe V Education 
nationale (1882) ; Monsieur le Uhlan et les trois couleurs 
(1884); Le premier grenadier de France, La Tour 
d Auvergne (1886) ; Refrains militaires (1889) ; Histoire 
damour (1890); a pamphlet entitled Disarmementf 
(1891); Podsies militaires and Messire du Guesclin, 
Drame en vers (1896) ; La Mort de Hoche, Cinq actes en 
prose (1897) ; La plus belle fille du monde, conte dialogui 
en vers lihres (1898). 

Dcs Moines, capital and largest city of Iowa, 
XJ-S.A., and capital of Polk county, in 41“ 36' N. lat. and 
93“ 38' W. long., on Des Moines river, at an altitude of 
800 feet. It has a regular street plan, is supplied with 
water from the Eaccoon river, a branch of the Des Moines, 
by the Holly pumping system, its streets are partly paved 
with brick, and it is divided into seven wards. Among 
the fine buildings are the new State Capitol, erected at a 
cost of $3,000,000, the United States Post Office, the City 
Hall, and the Grand Opera House. There are two public 
libraries, the larger of which, the State Library, contains 
46,000 volumes. There are two institutions for higher 
education, Drake University and Des Moines College. The 
former under the Christian denomination had, in 1899, 
54 instructors and 722 students; the latter, 10 instructors 
and 157 students. Des Moines is an important railway 
centre. It is the meeting-point of five great systems, the 
Chicago, Burlington, and Chicago and North- 

Western, the Chicago Great Western, the Chicago, Eock 
Island, and Pacific, and the Wabash, which give it a large 
commerce. In 1900 there were 494 manufacturing estab- 
lishments, with a capital of $7,911,764, with 4557 hands^ 
and a product valued at $10,488,189. The assessed 
valuation of property, real and personal, was, in 1900, 
$13,871,430; the net debt (exclusive of school debt) was 
$727,777, and the tax rate (exclusive of school tax) $42.40 
per $1000. The basis of assessment is very low (about 
one-fourth of full value). Population (1890), 50,093; 
(1900), 62,139, of whom 7946 were foreign-born and 1675’ 
negroes* 

DesotOj a city of Jefferso.n county, Missouri, U.S.A.,, 
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on the St. Louis, Iron Mountain, and Southern Eailway. 
Population (1890), 3960; (1900), 5611, of whom 332 
were foreign-born and 364 negroes. 

DeSSaUy a town of Germany, capital of duchy of 
Anhalt, 2 miles south of the Elbe and 38 miles by rail south- 
east from Magdeburg. A new town hall was built in 1899— 
1900. Other new buildings are St Paul’s church (1 890-92), 
a Eoman Catholic church, the “magistrates’ house ” (1872- 
1874), containing a library and drawings by Diirer, Holbein, 
Cranach, and State law courts; there are monuments 
to Moses Mendelssohn (1890), the Emperor Wilham 1. 
(1892), W. Muller (1891), who was a native of Dessau, 
and a war monument (1874). There are a small ducal 
library, a geological collection, the Leopold home for 
impoverished men (1750), and a picture gallery in the 
Amelia Institute. The various industries produce sugar, 
cloth, machinery, woollen yarn, carpets, blinds ; iron- 
founding and gardening are also carried on ; an import- 
ant corn market. Population (1885), 27,766; (1895), 
42,375; (1900), 50,677. 

Desterro- See Exorian-opolis. 

DestryctorSn — The name destructors is apphed by 
English municipal engineers to furnaces, or combinations 
of furnaces, constructed for the purpose of disposing by 
burning of tovm. refuse, which is a heterogeneous mass of 
material, including, besides general household and ash-bin 
refuse, small quantities of garden refuse, trade refuse, 
market refuse, and often street sweepings. The mere 
disposal of this material is not, however, by any means the 
only consideration in dealing with it upon the destructor 
system. Por many years past scientific experts, municipal 
engineers, and public authorities have been directing 
careful attention to the utilization of refuse as fuel for 
steam production, and such progress in this direction has 
been made of late that in many towns its calorific value is 
now being utilized daily in operating machinery. On the 
other hand, that proper degree of caution which is obtained 
only by actual experience must be exercised in the applica- 
tion of refuse fuel to steam-raising purposes. When its 
value as a low-class fuel was first recognized, the idea was 
disseminated that the refuse of a given population was of 
itself sufficient to develop the necessary steam-power for 
supplying that population with the electric light. The 
economical importance of a combined destructor and electric 
undertaking of this character naturally presented a some- 
what fascinating stimulus to pubhc authorities, and possibly 
has had much to do with the recent development both of 
the adoption of the principle of dealing with refuse by fire, 
and also of lighting towns by electricity. However true 
this phase of the question may be as the statement of a 
theoretical scientific fact, experience so far does not show 
it to be a basis upon which engineers may venture to 
calculate, although, as wiU be seen later, under certain 
circumstances of equalized load, which must be considered 
upon their merits in each case, a well-designed destructor 
plant can be made to perform valuable commercial service 
to an electric or other power-using undertaking. Further, 
when a system, thermal or otherwise, for the storage of 
energy can be introduced and applied in a trustworthy and 
economical manner, the degree of advantage to be derived 
from the utilization of the waste heat from destructors will 
be materially enhanced. 

The composition of house refuse, which must obviously affect 
its calorific value, varies considerably in different localities, accord- 
c oW- condition, habits, and pursuits of the people. 

" From analyses it is found that average London ash-bin 
re^se refuse contains the constituents in the average propor- 
tions given in the following table. In the northern 
tov^ns, where the privy and ash-pit system is in use, excrementitious 
matter also occurs in , the refuse. 


Average London Ash-bin Refuse. 

Manchester Refuse. 

Constituents. 

Percentages 
by Weight. 

Constituents. 

Percentages 
by W eight. 

Breeze (cinder and 
ashes) 

63-69 

Ashes and excreta 
in pails 

64-50 

Fine dust 

19-51 

Dust and cinders . 

34*55 

Vegetable, animal, 


Fish and bones 

•15 

and various min- 
eral matters 

4*61 

Animal refuse, as 
dogs, cats, liens, 


Waste paper . 

4*28 

rabbits, kc. 

•05 

Straw, fibrous ma- 
terial, and rags . 

3-61 

Boots, hats, rags, 
paper, &c. . 
Vegetable refuse . 

•05 

Bottles, crockery, 


•05 

and broken glass 

1-98 

Glass, pottery, 
bricks, kc. 


Coal and coke 

•84 

•60 

Tins and iron 

1-00 

Old iron and tin 


Bones . 

■48 

ware - 

•05 

Total . 

100*00 

Total . 

100*00 


In London the quantity of house refuse amounts approximately 
to 14 million tons per annum, which is equivalent to from 4 cwt. 
to 5 cwt. per head per annum, or to from 200 to 250 tons per 1000 
of the population per annum. Statistics, however, vary widely in 
different districts. In the vicinity of the metropolis the amount 
varies from 2 *5 cwt. per head per annum, at Leyton to 3 *5 cwt. at 
Hornsey, and to as mnch as 7 cwt. at Ealing. In the north of 
England the total house refuse collected, exclusive of street sweep- 
ings, amounts on the average to 8 cwt. per head per annum. 
Speaking generally, throughout the country an amount of from 
6 cwt. to 10 cwt. per head per annum should be allowed for. A cubic 
yard of ordinary house refuse weighs from 12^ to 15 cwt. Shop 
refuse is lighter, frequently containing a large proportion of paper, 
straw, and other hght wastes. It sometimes weighs as little as 
cwt. per cubic yard. A load, by which refuse is often estimated, 
varies in weight from 15 cwt. to 1^ tons. 

The question how a town’s refuse shall be disposed of must be 
considered both from a commercial and a sanitary point of view. 
Various methods have been practised. Sometimes the 
household ashes, &c., are mixed with pail excreta, or ^PosaL 
with sludge from a sewage farm, or with lime, and disposed of for 
agricultural purposes, and sometimes they are conveyed in carts or 
by canal to outlying and country districts, -where they are shot on 
waste ground or used to fill up hollows and raise the level of marsh 
land. Such plans are economical when suitable outlets are avail- 
able. To take the refuse out to sea in hopper barges and sink it 
in deep water, as is done, for example, at Liverpool and Hew York, 
is usually expensive and frequently unsatisfactory. At Bermondsey, 
for instance, the cost of barging is about 2s. 9d. a ton, while the 
material may be destroyed by fire at a cost of from lOd. to Is. a 
ton, exclusive of interest and sinking fand on the cost of the works. 
In other cases, as at Chelsea and various dust contractors’ yards, 
the refuse is sorted and its ingredients are sold ; the fine dust may 
be utilized in connexion with manure manufactories, the pots and 
pans employed in forming the foundations of roads, and the cinders 
and vegetable refuse burnt to generate steam. In tbe Arnold 
system, carried out in Philadelphia and other American towns, the 
refuse is sterilized by steam under pressure, the grease and fertiliz- 
ing substances being extracted at the same time ; while in other 
systems, such as those of Weil and Porno, and of Defosse, distillation 
in closed vessels is practised. But the destructor system, in -which 
the refuse is burned to an innocuons clinker in specially constructed 
furnaces, is that which must finally be resorted to, especially in 
districts which have become well built up and thickly populated. 
Various types of furnaces and apparatus have from time to time 
been designed, and the subject has been one of much experiment 
and many failures. The principal to-wns in England which took 
the lead in the adoption of the refuse destructor system n # - 

were Manchester, Birmingham, Leeds, Heckmondwike, 
Warrington, Blackburn, Bradford, Bury, Bolton, Hull, 
Nottingham, Salford, Ealing, and London. Ordinaiy furnaces, 
built mostly by dust contractors, were in use in London and in the 
north of England some forty years ago, but they were not scientific- 
ally adapted to the purpose, and necessitated the admixture of 
coal or other fuel -with the tefuse to ensure its cremation. The 
Manchester Corporation erected a furnace of this description about 
the year 1873, and Messrs Mead and Co. made an unsatisfactory 
attempt in 1870 to burn house refuse in closed furnaces at Padding- 
ton. In 1876 Mr Fryer erected his destructor at Manchester, and 
several other towns adopted this furnace shortly afterwards. Other 
furnaces were from time to time brought before the public, among 
which may be mentioned those of Pearce and Lupton, Pickard, 
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Healey, Thwaite, Young, Wilkinson Burton Hardie, Jacobs and 
Odo-en In addition to these the “Beehive and the “Helson 
destructors became well known. The former was introduced by 
Stafford and Pearson of Burnley, and one was erected in 1884 m 
the parish yard at Richmond, Surrey, but the results being unsatis- 
factory, it was closed during the following year. The “Nelson” 
furnace patented in 1885 by Messrs Richmond and Birtwistle, was 
erected at Kelson-in-Marsden, Lancashhe, but being very costly in 
workincT, was abandoned. The principal types of destructors 
nowin use are those of Pryer, Whiley, Horsfall, Warner, Meldrum, 
and Beaman and Deas. ^ . n , 

The general arrangement of the destructor patented ^ by Mr 
Alfred Fryer in 1876 is illustrated in Fig. 1. An installation upon 
this principle consists of a number of furnaces or cells, 
Fjyer'5. usually arranged in pairs back to back, and enclosed in 
a rectangular block of brickwork having a flat top, upon which the 
house refuse is tipped from the carts. Each cell measures internally 



Fig. 1. — Fryer’s Destructor. 


about 9 feet by 5 feet, and is covered by a firebrick arch 3 feet 6 
inches high above the grates. The furnaces have cast-iron furnace 
mouths, with doors 5 feet wide hinged at the top to open outwards 
with balance weights. The furnace bottom has an inclination of 
1 in 3, from front to back, the rearmost portion, for a width of 4 
feet, forming a firebrick hearth or dead plate, and the lower part, 
having a width of 5 feet, consisting of fire-bars. A wall at the 
back end of the cells divides each furnace into halves. On one 
side is a passage forming an opening into the main flue for the 
escape of the products of combustion, whilst on the other the upper 
end of the slope is carried up with a steeper inclination to a 
“feeding hole” for the admission of refuse from the platform 
above. A large main flue, which also forms the dust chamber, is 
placed underneath the furnace hearths. The Fryer furnace 
ordinarily burns from 4 to 6 tons of refuse per cell per 24 
hours. It will be observed that the outlets for the products of 
combustion are placed at the back near the refuse feed opening, an 
arrangement which is imperfect in design, inasmuch as while a 
charge of refuse is burning upon the furnace bars the charge which 
is to follow lies on the dead hearth near the outlet flue. Here it 
undergoes drying and partial decomposition, giving off offensive 
empyreumatic vapours which pass into the flue without being 
exposed to sufficient heat to render them entirely inoffensive. ^ The 
serious nuisances thus produced in some instances led to the intro- 
duction of a second furnace, or “cremator,” patented by Mr C. 
Jones of Ealing in 1885, which was placed in the main flue leading 
to the chimney-shaft, for the purpose of resolving the organic 
matters present in the vapour, but the greatly increased cost of 
burning due to this device led to its abandonment in many cases. 
This type of cell was largely used during the early period, of the 
history of destructors, but of recent years has to a considerable 
extent given place to furnaces of more modern design. 

A furnace patented^ in 1891, by Mr Henry Whiley, superin- 
tendent of the scavenging department of the Manchester Corpora- 
Whil * automatic in its action and has been designed 

primarily with a view to saving labour — the cells 
being fed, stoked, and clinkered automatically. There is no dry- 
ing hearth, and the refuse carts tip direct into a shoot or hopper 
at the back which conducts the material directly on to movable 
eccentric grate bars. These automatically traverse the material 
forward into the furnace, and finally push it against a flap-door 
which opens and allows it to fall out. This apparatus is adapted 
for dealing with screened rather than unscreened refuse, since it 

1 Patent No. 3125 (1876). 2 patent No. 8271 (1891). 


suffers from the objection that the motion of the bars tends to- 
allow fine particles to drop through unburnt. Some difficulty has 
been experienced from the refuse sticking in the hopper, and ex- 
ception may also be taken to the continual flapping of the door 
when the clinker passes out, as cold air is thereby admitted into 
the furnace. As in the Fryer cell, the outlet for the products of 
combustion into the main flue is close to the point where the 
crude refuse is fed into the furnace, and the escape of unburnt 
vapours is thus facilitated. Forced draught is applied by means 
of a Root’s blower. The Manchester Corporation has 28 cells of 
this type in use, and the approximate amount of refuse burnt per 
cell per 24 hours is from 6 to 8 tons at a cost per ton for labour of 
3*47 pence. 

Horsfall’s destructor^ (Fig. 2) is a bigh-temperatnre furnace 
of modern type which has been adopted largely in Great Britain 
and on the continent of Europe. In it some of the „ . 

general features of the Fryer cell are retained, but the 
details differ considerably from those of the furnaces already 
described. Important points in the design are the arrangement 



Fig. 2 Horsfall’s Improved Destructor. 


of the flues and flue outlets for the products of combustion, and 
the introduction of a blast duct through which air is forced into 
a closed ash-pit. The feeding-hole is situated at the back of and 
above the furnace, while the fine opening for the emission of the 
gaseous products is placed at the front of the furnace over the 
dead plate ; thus the gases distilled from the raw refuse are 
caused to pass on their way to the main flue over the hottest 
part of the furnace and through the flue opening in the red-hot 
reverberatory arch. The steam jet, which plays an important 
part in the Horsfall furnace, forces air into the closed ash-pit at 
a pressure of about | to 1 inch of water, and in this way a tem- 
perature varying from 1500® to 1900® F., as tested by a thermo- 
electric pyrometer, is maintained in the main flue. In a battery 
of cells the gases from each are delivered into one main flue, so 
that a uniform temperature is maintained therein sufficiently 
high to prevent noxious vapours from reaching the chimney. 
The cells being charged and clinkered in rotation, when the fire 
in one is green, in the others it is at its hottest, and the products 
of combustion do not reach the boiler surfaces until after they 
have been mixed in the main flue. The cast-iron boxes which 
are provided at the sides of the furnaces, and through which the 
blast air is conveyed on its way to the grate, prevent the ad- 
hesion of clinker to the side walls of the cells, and very materially 
preserve the brickwork, which otherwise becomes damaged by the 
tools used to remove the clinker. The wide clinkering doors are 
suspended by counterbalance weights and open vertically. The 
rate of working of these cells varies from 8 tons per cell per 24 
hours at Oldham to 10 tons per cell at Bradford, where the 
furnaces are of the latest type. The cost of labour in stoking 
and clinkering is about 6d, per ton of the refuse treated at Brad- 
ford, and 9d. per ton at Oldham, where the rate of wages is 
higher. Well-constructed and properly-worked plants of this 
type should give rise to no nuisance, and may be located in 
populous neighbourhoods without danger to the public health or 
comfort. 

Warner’s destructor,^ known as the “Perfectus,” is, in general 
arrangement, similar to Fryer’s, but differs in being provided 
with special charging hoppers, dampers in flues, dust- 
catching arrangements, rocking grate bars and other 
improvements. The refuse is tipped into feeding-hoppers, con- 
sisting of rectangular cast-iron boxes over which plates are placed 
to prevent the escape of smoke and fumes. At the lower portion 
of the feeding-hopper is a flap-door working on an axis and con- 
trolled by an iron lever from the tipping platform. When re- 
fuse is to be fed into the furnace the lever is thrown over, the 
contents of the hopper drop on to the sloping firebrick hearth 
beneath, and the door is at once closed again. The door should 

8 Patent No, 8999 (1887) ; No. 14,709 (1888) ; No. 22,531 (1891). 

4 Patent No. 18,719 (1888). 

S. in. — 54 
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be kept open as sliort a time as possible in order to prevent tbe 
admission of cold air into tbe furnace at tbe back end, since this 
leads to tbe lowering of tbe temperature of tbe cells and main 
flue, and also to paper and other light refuse being carried into 
tbe flues and cbimney. Tbe flues of each furnace are provided 
with dampers, wbicb are closed during tbe process of clinkering 
in order to keep up tbe beat. The cells are each 5 feet wide and 
11 feet deep, tbe rearmost portion consisting of a firebrick dry- 
ing beartb, and tbe front of rocking grate bars upon wbicb tbe 
combustion takes place. Tbe crown of each cell is forrned of a 
reverberatory firebrick arcb having openings for tbe emission of 
tbe products of combustion. Tbe flap dampers wbicb are fitted 
to these openings are operated by horizontal spindles passing 
tbrongb tbe brickwork to tbe front of the cell, where they are 
provided with levers or bandies ; thus each cell can be worked 
independently of tbe others. AYitb tbe view of increasing the 
steam-raising capabilities of the furnace, forced draught is some- 
times applied and a tubular boiler is placed close to tbe cells. 
Tbe amount of refuse consumed varies from 5 tons to 8 tons per 
cell per 24 hours. At Hornsey, where 12 cells of this type are in 
use, tbe cost of labour for burning tbe refuse is 9^d. per ton. 

The Meldrum ‘‘Simplex” destructor (Eig. 3), a modern type 
of furnace w^hicb yields good steam-raising results, is in success- 
ful operation at Rochdale, Hereford, and Darwen, 
Meldrum*s. wbicb towns tbe production of steam 

is an important consideration. Cells have also been laid 
down at Burton, Hunstanton, Blackburn, and Shipley. In 


general arrangement tbe destructor differs considerably item 
those previously described. Tbe grates are placed side by side 
without separation except by dead plates, but, in order to 
locabze tbe forced draught, tbe ash-pit is divided into parts 
corresponding with tbe different grate areas. Each ash-pit is 
closed air-tight by a cast-iron plate, and is provided with an air- 
tight door for removing tbe fine ash. Two patent Meldrum 
steam -jet blowers are provided for each furnace, supplying any 
required pressure of blast up to 6 inches’ water column, though 
that usually employed does not exceed inches. Tbe furnaces 
are designed for band-feeding from the front, but hopper-feeding 
can be applied if desirable. Tbe products of combustion either 
pass aTvay from tbe back of each fire-grate into a common flue 
leading to boilers and tbe chimney-shaft, or are conveyed sieJ'e- 
ways over tbe various grates and a common fire-bridge to tbe 
boilers or chimney. Tbe beat in the gases, after passing the 
boilers, is still further utilized to beat tbe air supplied to the 
furnaces, tbe gases being passed through an air beater or con- 
tinuous regenerator consisting of a number of cast-iron pipes 
from which tbe air is delivered through tbe Meldrum “ blowers ” 
at a temperature of about 300° E. That a high percentage (15 
to 18 per cent.) of COj is obtained in the furnaces proves a small 
excess of free oxygen, and no doubt explains the high fuel effici- 
ency obtained by this type of destructor. Higb-pressure boilers 
of ample capacity are provided for tbe accumulation during 
periods of light load of a reserve of steam, tbe storage being 
obtained by utilizing the difference between tbe highest and 



Fig. 3.— Meldrunfls Destructor at Darwen. 


lowest water-levels and tbe difference between tbe maximum and 
working steam-pressure. Patent locking fire-bars, to prevent 
lifting when clinkering, are used in tbe furnace and have a good 
life. At Rochdale tbe Meldrum furnaces consume from 53 to 66 
lbs. of refuse per square foot of grate area per hour, as compared 
with 22*4 ft) per square foot in a low -temperature destructor 
burning 6 tons per cell per 24 hours with a grate area of 25 square 
feet. Tbe evaporative efficiency of tbe Roobdale furnaces varies 
from 1*39 ft> to 1*87 Ib of water (actual) per 1 ft) of refuse 
burned, and an average steam- pressure of about 114 ft) per 
square inch is maintained. The cost of labour and supervision 
amounts to lOd. per ton of refuse dealt with. A Lancashire 
boiler (22 feet by 6 feet 6 inches) at tbe Sewage Outfall Works, 
Hereford, evaporates with refuse fuel 2980 ft) of water per hour, 
equal to 149 indicated horse-power. About 54 ft) of refuse are 
burnt per square foot of grate area per hour with an evaporation 
of 1*82 ft) of water per pound of refuse. At Darwen a Meldrum 
furnace of 104*5 square feet grate area runs the present electric 
plant consisting of two 150 kilowatt steam dynamos (225 horse- 
power each), one only being in use at a time. As the dynamos 
run only 94 hours per day, while tbe refuse is burned through- 
out tbe 24 hours, there is a large surplus of beat, running 
to waste. This it is proposed to employ for electric tramways 
and then tbe available power will be utilized to its full extent. 

The Beaman and Deas destructor^ (Eig. 4) has attracted much 
attention from public authorities, and successful installations are 
in operation at Warrington, Dewsbury, Leyton, Canter- 
bury, Llandudno, Colne, Streathani, Rotlierhitbe, and 
an eas. 'y^rimbledon. Its essential features include a level fire- 
grate with ordinary type bars, a high -temperature combustion 
chamber at the back of the cells, a closed ash-pit with 
forced draught, provision for the admission of a secondary 


1 Patents No. 15,598 (1893) and 23,712 (1893); also Beaman 
and Deas Sludge Furnace, patent No. 13,029 (1894). 


air -supply at the fire-bridge, and a firebrick hearth sloping 
at an angle of about 52°. From the refuse storage platform 
the material is fed into a hopper mouth about 18 inches 
square, and slides down the firebrick hearth, supported by 
T-irons, to the grate bars, over which it is raked and spread with 



the assistance of long rods manipulated through clinkering doors 
placed at the sides of tbe cells. A secondary door in tbe rear of 
tbe cell facilitates tbe operation. The fire-bars, spaced only 
inch apart, are of tbe ordinary stationary type. Vertically, 
under tbe fire-bridge, is an air-conduit, from the top of which 
lead air blast pipes 12 inches in diameter discharging into a 
hermetically closed ash-pit nnder the grate area. Tbe air is 
supplied from fans (Schiele’s patent) at a pressure of from IJ to 2 
inches of water, and is controlled by means of baffle valves 
worked by bandies on either side of the furnace, conveniently 
laced for tbe attendant. The forced draught tends to keep the 
ars cool and lessen wear and tear. The fumes from tbe charge 



DESTRUCTORS 427 


dryino- on the hearth pass through the fire and over the red-hot 
fire-bridge, which is perforated longitudinally with air-passages 
connected with a small flue leading from a grated opening on the 
face of the brickwork outside ; in this way an auxiliary supply 
of heated oxygen is fed into the combustion chamber. This 
chamber, in whicli a temperature approaching 2000^ E. is attained, 
is fitted’ vith large iron doors, ^ sliding with balance weights, 
which allow the introduction of infected articles, bad meat, etc. , 
and also give access for the periodical removal of fine ash from 
the flues. The high temperatures attained are utilized by in- 
stalling one boiler, preferably of the Babcock and Wilcox water- 
tube type, for each pair of cells, so that the gases, on their way 
from the combustion chamber to the main flue, pass three times 
between the boiler tubes. A secondary furnace is provided under 
the boiler for raising steam by coal, if required, when the cells 
are out of use. The grate area of each cell is 25 square feet, and 
the consumption vaiies from 16 up to 20 tons of refuse per cell per 
24 hours. In a 24-hours’ test made by the superintendent of the 
cleansing department, Leeds, at the Warrington installation, the 
quantity of water evaporated per pound of refuse was 1T4 lb. 


the average temperature in the combustion chamber 2000° F. by 
copper- wire test, and the average air pressure with forced draught, 
2i inches (water gauge). At Leyton, wdiich has a population of 
over 100,000, an eight -cell plant of this tyjje is successfully 
dealing with house refuse and filter press cakes of sewage sludge 
from the Sewage Disposal Works adjoining, and even with 
material of this low calorific value the total steam-power pro- 
duced is considerable. Each, cell burns about 16 tons of the 
mixture in 24 hours and develops about 35 indicated horse-power 
continuously, at an average steam -pressure in the boilers of 
^105 Ib. The cost of labour at Leyton for burning the mixed 
refuse is about Is. 7d. per ton; at Llandudno, where four cells 
were laid down in connexion with the electric -light station in 
IS'98, it is Is. SJd., and at Warrington, 9-2‘d. per ton of refuse 
consumed. Combustion is complete, and the destructor may be 
safely installed in populous districts without nuisance to the 
inhabitants. Further patents (Wilkie’s improvements) have 
been obtained by Meldrum Brothers (Manchester) in connexion 
with this destructor. 

In addition to the above-described destructors, other modern 


Fia. 6. — ^Leyton Destructor— Block Plan, 

forms have been introduced from time to time, but adopted to a 
less degree ; amongst these may be mentioned Hanson’s Utilizer, 
Mason’s Gasifier, the “ Bennett -Phythian,” Cracknell’s (Mel- 
bourne, Victoria), Coltman’s (Loughborough), Willoughb;^s, and 
Healey’s improved destructors. On. the continent of Europe, 
systems for the treatment of refuse have also been devised. 
Among these may be mentioned those of M. Defosse and M. 
Helouis. The former has endeavoured to burn the refuse in 
large q^uantities by using a forced draught and only washing the 
smoke.^ Helouis has extended the operation by using the heat 
from the combustion of the refuse for drying and distilling the 
material which is brought gradually on to the grate. 

Boulnois and Brodie’s improved charging tank is a labour- 
saving apparatus consisting of a wrought-iroii truck, 5 ft. wide 
„ . . by 3 ft. deep, and of sufficient length to hold not less 

acccM- hours’ supply for the two cells which it 

cries * serves. The truck, which moves along a pair of rails 
laid across the top of the destructor, may be worked by 
one man. It is divided into compartments holding a charge of 
refuse in each, and is provided with a pair of doors in the bottom, 
opening downwards, which are supported by a series of small 
wheels running on a central rail. A special feeding opening in 

^ Cormpte Rendu des Tramux de la, SocUU de$ Inginieurs Oivils de 
France, folio 775 (June 1897). 


skewing general arrangement of the works 

the reverberatory arch of the cell of the width of the truck, 
situated over tlie drying hearth, is formed by a firebrick arch 
fitted into a frame capable of being moved backwards and forwards 
by means of a lever. The charging truck, when empty, is 
brought under the tipping platform, and the carts tip directly 
into it. When one of the cells has to be fed, the truck is moved 
along, so that one of the divisions is immediately over the feeding 
opening, and the wheel holding up the bottom doors rests upon 
the central rail, which is continued over the movable covering arch. 
Then the movable arch is rolled back, the doors are released, and 
the contents are discharged into the cell, so that no handling of 
the refuse is required from tipping to feeding. This apparatus 
is in operation at Liverpool, Shoreditch, Cambridge, and else- 
where. 

Various forms of patent movable fire-bars have been ^employed 
in destructor furnaces. Among these may he mentioned Settle’s,^ 
Vicar’s,® Biddle’s rocking bars,^ Horsfall’s self- feeding appa- 
ratus,® and Healey’s movable bars;® but complicated movable 
arrangements are not to be recommended, and experience greatly 
favours the use of a simple stationary type of fire-bar. 

2 Patent No. 15,482 (1885). 

® Patents No. 1955 (1867) and No. 378 (1879). 

^ Patent No. 4896 (1891). ® Patent No. 20,207 (1892). 

® Patents No. 18,398 (1892) and No. 12,990 (1892). 
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A dust'Catcliing apparatus has been designed and erected at 
Edinburgh, by the Horsfall Furnace Syndicate, in order to over- 
come difficulties in regard to the escape of flue dust, &:c., from 
the destructor chimney. Externally, it appears a large circular 
block of brickwork, 18 ft. in diameter and 13 ft. 7 in. high, 
connected with the main flue, and situated between the 
destructor cells and the boiler. Internally it consists of a spii'al 
flue traversing the entire circumference and winding upwards to 
the top of the chamber. There is an interior well or chamber 
6 ft. diameter by 12 ft. high, having a domed top, and com- 
municating -with the outer spiral flue by four ports at the top of 
the chamber. Dust trajis, baffle walls, and cleaning doors are also 
])rovided for the retention and subsequent weekly removal of the 
flue dust. The apparatus forms a large reservoir of heat main- 
tained at a steady temperature of from 1500“ to 1800“ F., and is 
useful in keeping up steam in the boiler at an equable pressure 
for a long period- It requires no attention, and has proved 
successful for its purpose. 

Travelling cranes for transporting refuse and feeding cells are 
sometimes employed at destructor stations, as, for example, at 
Hamburg. Here the transportation of the refuse is effected by 
means of specially constructed water-tight iron waggons, con- 
taining detachable boxes provided with two double-flap doors at 
the top for loading, and one flap-door at the back for unloading. 
There are thirty-six furnaces of the Horsfall type placed in two 
ranks, each aiTanged in tliree blocks of six in the large fmmace 
hall. An electric crane running above each rank lifts the boxes 
off the waggons and carries them to the feeding-hole of each cell. 
Here the box is tipped up by an electric pulley and emptied on 
to the furnace platform. 'Where the travelling crane is used, 
the carts (four-wheeled) bringing the refuse may be constructed 
so that the body of the carriage can be taken off the wheels, 
lifted up and tipped direct over the furnace as required, and 
returned again to its frame. The adoption of the travelling 
crane admits of the reduction in size of the main building, as less 
platform space for unloading refuse carts is required ; the inclined 
roadway may also be dispensed with. Where a destructor site 
will not admit of an incnned roadway and platform, the refuse 
may be discharged from the collecting carts into a lift, and thence 
elevated into the feeding-bins. 

The general arrangement of a battery of refuse cells at 
a destructor station is illustrated by Fig. 5. The cells 
are arranged either side by side, "with a common 
Working main flue in the rear, or back to back with the 
2rwSors. placed in the centre and leading to a 

tall chimney-shaft. The heated gases on leaving 
the cells pass through the combustion chamber into the 
main flue, and thence go forward to the boilers, where 
their heat is absorbed and utilized. Forced draught is 
supplied from fans through a conduit commanding the 
whole of the cells. An inclined roadway of as easy 
gradient as circumstances will admit, is provided for the 
conveyance of the refuse to the tipping platform, from 
which it is fed through feed-holes into the furnaces. In 
the installation of a destructor, the choice of suitable plant 
and the general design of the works must be largely de- 
pendent upon local requirements, and should be entrusted 
to an engineer experienced in these matters. The following 
primary considerations, however, may be enumerated as 
materMy affecting the design of such works : — 

(a) The plant must he simple, easily worked without stoppages, 
and without mechanical complications upon which stokers may 
lay the blame for bad results. (&) It must he strong, must with- 
stand variations of temperature, must not he liable to get out of 
order, and should admit of being readily repaired, (c) It must 
be such as can he easily understood by stokers or firemen ol 
average intelligence, so that the continuous working of the plant 
may not he disorganized by change of workmen, (d) A sufficiently 
high temperature must be attained in the cells to reduce the 
refuse to an entirely innocuous clinker, and all fumes or gases 
should pass either through an adjoining red-hot cell or through 
a chamber w’hose temperature is maintained by the ordinary 
working of the destructor itself at a degree sufficient to exclude 
the possibility of the escape of any nnconsumed gases, vapours, 
or particles. The temperature may vary between 1500“ and 2000“. 
(e) The plant must be so worked that while some of the cells are 
being recharged, others are at a glowing red heat, in order that a 
high temperature may he uniformly maintained. (/) The design 
of the furnaces must admit of clinkering and recharging being 
easily and quickly performed, the furnace doors being open for a 
minimum of time so as to obviate the inrush of cold air to lower 


the temperature in main flues, &c. (g) The chimney draught 

must be assisted with forced draught from fans or steam jet to 
a pressure of inches to 2 inches under grates by water-gauge. 
{h) Where a destructor is required to work without risk of 
nuisance to the neighbouring inhabitants, its efficiency as a refuse 
destructor plant must be primarily kept in view in designing the 
works, steam-raising being regarded as a secondary consideration. 
Boilers should not be placed immediately over a furnace so as to 
present a large cooling surface, whereby the temperature of the 
gases is reduced before the organic matter has been thoroughly 
burned, (i) Where steam-power and a high fuel efficiency aro 
desired a large percentage of COo should be sought in the furnaces 
with as little excess of air as possible, and the flue gases should 
be utilized in heating the air-supply to the grates, and the feed- 
water to the boilers, (j) Ample boiler capacity and hot-water 
storage feed-tanks should be included in the design where steam- 
power is required. 

As to the initial cost of the erection of refuse destructors, few 
trustworthy data can be given. The outlay necessarily depends, 
amongst other things, upon the difficulty of preparing 
the site, upon the nature of the foundations required, Uosr. 
the height of the chimney-shaft, the length of the inclined or 
approach roadway, and the varying prices of labour and materials 
in different localities. As an example may he mentioned the case 
of Bristol, where, in 1892, the total cost of constructing a 16-cell 
Fryer destructor was £11,418, of which £2909 was expended on 
foundations, and £1689 on the chimney-shaft ; the cost of the 
destructor proper, buildings, and approach road w^as therefore 
£6820, or about £426 per cell. The cost per ton of burning re- 
fuse in destructors depends mainly upon — (a) The price of labour 
in the locality, and the number of “shifts ” or changes of work- 
men per day ; (b) the type of furnace adopted ; (c) the nature of 
the material to be consumed ; (d) the interest on and repayment 
of capital outlay. The cost of burning, ton for ton consumed, in 
high-temperature furnaces, including labour and repairs, is not 
greater than in slow-combustion destructors. The average cost 
of burning refuse at twenty-four different towns thioughout Eng- 
land, exclusive of interest on the cost of the works, is Is. IJd. 
per ton burned ; the minimum cost is 6d. per ton at Bradford, and 
the maximum cost 2s. lOd. per ton at Battersea. At Shoreditch 
the cost per ton for the year ending 25th March 1899, including 
labour, supervision, stores, repairs, &c. (but exclusive of interest 
on cost of works), was 2s. 6 ■9d. The quantity of refuse burned per 
cell per day of 24 hours varies from about 4 tons up to 20 tons. 
The ordinary low-temperature destructor, with 25 square feet 
grate area, burns about 20 Ib of refuse per square foot of grate 
area per hour, or between 6 and 6 tons per cell per 24 hours. The 
Meldrum destructor furnaces at Rochdale burn as much as 66 Ib* 
per square foot of grate area per hour, and the Beaman and Deas 
destructor at Llandudno 71'7 Ib per square foot per hour. The^ 
amount, however, always depends materially on the care observed 
in stoking, the nature of the material, the frequency of removal] 
of clinker, and on the question whether the whole of the refuse, 
passed into the furnace is thoroughly cremated. 

The amount of residue in the shape of clinker and fine ash 
varies from 22 to 37 per cent, of the bulk dealt with. From 25 to* 
30 per cent, is a very usual amount. At Shoreditch, „ , . 

where the refuse consists of about 8 per cent, of straw, 
paper, shavings, &:c., the residue contains about 29 per cent, clinker,, 
2*7 per cent, fine ash, *5 per cent, fine dust, and *6 per cent, old 
tins, making a total residue of 32*8 per cent. As the residuum 
amounts to from Jth to Jrd of the total hulk of the refuse dealt, 
with, it is a question of the utmost importance that some pro- 
fitable, or at least inexpensive, means should be devised for its. 
regular disposal. Among other purposes, it has been used for* 
bottoming for macadamized roads, for the manufacture of con- 
crete, for making paving slabs, for forming suburban footpaths or- 
cinder footwalks, and for the manufacture of mortar. The last is. 
a very general, and in many places profitable, mode of disposal. 

Through defects in the design and management of many of thej 
early destructors complaints of nuisance frequently arose, and 
these have, to some extent, brought destructor installations into* 
disrepute. Although some of the older furnaces were decided 
offenders in this respect, that is by no means the case with 
the modern improved type of high -temperature furnace ; and 
often, were it not for the great prominence in the landscape of 
a tail chimney-shaft, the existence of a refuse destructor in a 
neighbourhood would not he generally known to the inhabitants. 
A modern furnace, properly designed and worked, will give rise 
to no nuisance, and may be safely erected in the- midst of a popu- 
lous neighbourhood. To ensure the perfect, cremation of the 
refuse and of the gases given off, forced draught is essential. 
This is supplied either as air draught delivered from _ 
a rapidly revolving fan, or as steam blast, as in the . . 

Horsfall steam jet or the Meldrum blower. "With a 
forced blast less air is required to obtain complete combustion, 
than by chimney draught. The forced diauight grate requires. 
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little more than the quantity theoretically necessary, while with 
chimney draught more than double the theoretical amount of air 
must be supplied. With forced draught, too, a much higher 
temperature is attained, and if it is properly worked, little or 
no cold air ivill enter the furnaces during stoking operations. As 
iar as possible a balance of pressure in the cells during clinkering 
should be maintained just sufficient to prevent an inrush of cold 
air through the flues. The forced draught pressure should not 
exceed 2 inches’ water-gauge. The efficiency of the combustion in 
the furnaces is conveniently measured by the ' ‘ Econometer, 
which remsters continuously and automatically the proportion of 
CO 2 passing away in the waste gases ; the higher the^ percentage 
of CO .2 the more efficient the furnace, provided there is no forma- 
tion of CO, the presence of which would indicate incomplete com- 
bustion. The theoretical maximum of OOg for refuse burning is 
about 20 per cent. ; and, by maintaining an even clean fire, by 
admitting secondary air over the fire, and by regulating the 
dampers or the air-pressure in the ash-pit, an amount approximat- 
ino- to this percentage may be attained in a well-designed furnace 
if properly worked. If the proportion of free oxygen (t.e., excess 
of air) is large, more air is passed through the furnace than is re- 
quired for complete combustion, and the heating of this excess is 
■clearly a waste of heat. The position of the econometer in testing 
should be as near the furnace as possible, as there may be con- 
siderable air leakage through the brickwmrk of the flues. 

The modern high-temperature destructor, to render the refuse 
and gases perfectly innocuous and harmless, is worked at a tem- 
perature varying from 1250° to 2000° F., and the 
Calorific maintenance of such temperatures has very naturally 
value, suggested the possibility of utilizing this heat-energy 
for the production of steam-power. Successful steam-raising 
destructor stations have been in operation during recent years in 
England, and experience shows that a considerable amount of 
energy may be derived therefrom, amply justifying a reasonable 
increase of expenditure on plant and labour. The actual calorific 
value of the refuse material necessarily varies, but, as a general 
average, experience shows that, with suitably-designed and pro- 
perly-managed plant, an evaporation of 1 Ib of water per pound 
of refuse burned is a result which may be readily attained, and 
affords a basis of calculation which engineers may safely adopt in 
practice. Many destructor steam-raising plants, how'ever, give 
considerably higher results, as will be seen from the following 
table : — 


Town. 

Type of 
Furnaces. 

Water eva- 
porated 
l)er lb of 
Refuse 
Actual. 

Water eva- 
porated per 
lb of Re- 
fuse, from 
and at 212° 
Fahr. 

Average 
Steam- 
pressure 
per square 
inch. 

Total Indicated 
Horse-power 
developed per 
hour (based on 
20 lb of Steam 
per I.H.P. per 
hour). 

Rochdale . 

Meldrum 

Bros. 

(4 cells) 

1*64 tt) 

1-97 ft 

113 ft 

350 

Hereford . 

Meldrum 

Bros. 

(4 cells) 

1-51 „ 

1-82 „ 

1 

70'92 „ 

236 

Darwen . 

Meldrum 

Bros. 

(4 cells) 

1*48 „ 

1-55 „ 

183 „ 

275 

Oldham . 

Horsfall 
(10 cells) 

1-11 „ 

1-33 „ 

128 „ 

200 

Canterbury 

Beaman 
& Deas 
(2 cells) 

1-41 „ 

1-59 „ 

132 „ 

236 


From actual experience it may be accepted, therefore, that the 
■calorific value of unscreened house refuse varies from 1 to 2 Ib 
cf water evaporated per pound of refuse burned, the exact 
proportion depending upon the quality and condition of the 
material dealt with. Taking the evaporative power of coal at 
10 Ib of water per pound of coal, this gives for domestic house 
refuse a value of from ^ to ^ that of coal ; or, with coal at 
20s. per ton, refuse has a commercial value of from 2s. to 4s. per 
ton. ^ In London the quantity of house refuse amounts to about 
IJ million tons per annurn, which is equivalent to from 4 cwt. to 
5 cwt. per head per annum. If it be burned in furnaces giving an 
evaporation of 1 Ib of water per pound of refuse, it would yield a 
total power annually of about 138 million brake horse -power 
hours, and equivalent cost of coal at 20s. per ton for this amount 
of power, even when calculated upon the very low estimate of 
2 Ib^ of coal per brake horse -power hour, works out at over 
£123,000. On the same basis, the refuse of a medium-sized town, 
with, say, a population of 70,000 yielding refuse at the rate of 
5 cwt. per head per annum, would afford 112 indicated horse-power 

^ With medium-sized steam plant, a consumption of 4 lb of coal 
per brake horse-power per hour is a very usual performance. 


per ton burned, and the total indicated horse-power hours per 
annum would he 

^ 112 = 1,960,000 I.H.P. hours annually. 

If this T^ere applied to the production of electric energy, tlie elec- 
trical horse-power hours would be (with a dynamo efficiency of 90 
per cent. ) 

1,960,000 X 90 _ nomr XT TD -u 

= 1,764,000 E.H.P. hours per annum ; 

and the watt-hours per annum at the central station would be 
1, 764, 000 X 746 = 1,315, 944, 000. 

Allowing for a loss of 10 per cent, in distribution, this would 
give 1,184,349,600 watt - hours available in lamps, or with 8 
candle-power lamps taking 30 watts of current per lamp, we 
should have 

1,184,349,600 watt -hours 


30 watts 


39,478,320 
70,000 population 


= 39,478,320 8-c.p. lamp -hours per 
annum ; 

= 563 8-c.p. lamp-hours per annum per 
head of population. 

Taking the loss due to the storage which would be necessary at 
20 per cent, on three-quarters of the total or 15 per cent, upon the 
whole, there would be 478 8-c.p. lamp-hours per'annum per head 
of the population ; i.e., if the power developed from the refuse were 
fully utilized, it would supply electric light at the rate of one 
8-c.p. lamp per head of the population for about 1^ hours for every 
night of the year. 

In actual practice, when the electric energy is for the purposes 
of lighting only, difficulty has been experienced in fully utilizing 
the thermal energy from a destructor plant owing to 
the want of adequate means of storage either of the ^ ^ 

thermal or of the electric energy. A destructor station usually 
yields a fairly definite amount of thermal energy uniformly 
throughout the twenty-four hours, while the consumption of 
electric-lighting current is extremely irregular, the maximum 
demand being about four times the mean demand. The period 
during which the demand exceeds the mean is comparatively 
short, and does not exceed about six hours out of the twenty-four, 
while for a portion of the time the demand may not exceed -j^th 
of the maximum. This difficulty, at first regarded as somewhat 
grave, is now substantially minimized by the provision of ample 
boiler capacity, or by the introduction of feed thermal storage 
vessels in which hot feed- water maybe stored during the hours of 
light load (say eighteen out of the twenty-four), so that at the 
time of maximum load the boilers may be filled directly from 
these vessels, which work at the same pressure and temperature 
as the boiler. Further, the difficulty above mentioned will dis- 
appear entirely at stations where there is a fair day load which 
practically ceases at about the hour when the illuminating load 
comes on, thus equalizing the demand upon both destructor and 
electric plant throughout the twenty- four hours. This arises in 
cases where current is consumed during the day for motors, fans, 
lifts, electric tramways, and other like purposes, and, as the em- 
ployment of electric energy for these services is rapidly becoming 
general, no difficulty need bo anticipated in the successful working 
of combined destructor and electric plants where these conditions 
prevail. The more uniform the electrical demand becomes, the 
more fully may the power from a destructor station be utilized. 
In the case above cited of a town of 70,000 population, the horse- 
power to be derived from the refuse, calculated upon the basis of 
2 Ib of coal per brake horse - power hour, which is the utmost 
efficiency practicable even for very good steam-engines, will cost 
£1750 per annum for fuel with coal at 20s. per ton, and, in prac- 
tice, the actual cost would doubtless be nearly double. At Shore- 
ditch during the year ending March 1899, a total of 1,031,348 
Board of Trade units of electric energy was supplied to consumer's ; 
of this about seven-tenths were generated from the refuse of the 
district, and on many occasions a load of 400 kilowatts {i.e., 

400 kilo. X 1000 100 , \ -u v ’ a 

X 7777=596 horse -power) has been carried by 

/4d 90 

refuse fuel only. Some 200 municipalities in England haye 
laid down destructor jilants, but although the great majority are 
utilizing some of the surplus heat generated by the furnaces, at 
comparatively few stations is the full thermal energy of the 
refuse turned to commercial utility owing to the fact that the 
plants were installed before the value of refuse for steam-raising 
was properly understood. During recent years, however, new 
and improved plant has been introduced, and in the laying down 
of all new installations this phase of the question has been kept 
most prominently in view. 

For further information on the subject, reference should be 
made to William H, Maxwell, Assoc. M. Inst. C.E.,^ on the 
JteTiioval aTid Disposal of Town Defuse,- ivith an exhaustive treat- 
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tiiG CGntrG of tliG town i wliilst tliG GntrancG to tliG 
park on tliG south is the New Palace (1708-18), enlarged 
in 1850, used as the dower-house. Detmold possesses a 
natural history museum, theatre, high school, library, the 
house in which the poet Preiligrath (1810-76) was born, 
and that in which the dramatist Grabbe (1801-36), also 
a native, died. Population (1885), 8916; (1900), 11,971. 

Detroiti U city of the United States, the county 
seat of Wayne county, and metropolis of the state of 
Michigan, is situated on the Detroit river in lat. 42" 20' N. 
and lono-. 83“ 3' W. It is generally level, and has an 
extent along the river of 7 miles and a depth of 3 miles, 
except that at the centre of the city it extends towards the 
north more than 5 miles. Its area is 29|- square miles. 
The streets are very wide, and are kept scrupulously clean. 
There are three lines of electric street railways, aggregating 
160 miles of track, and ten lines of suburban electric cars, 
carrying both passengers and freight. Sixteen hnes of 
railways connect the city with aU parts of the United 
States and Canada. Perries connect the city with 
Windsor and Walker ville in Canada, directly opposite, and 
with the island park and the various summer resorts along 
the river front. The foot of each street reaching to the 
river is converted into a public wharf. There are 28 
parks and parkways, aggregating 912 acres, besides the 
Grand Boulevard, wdiich is a drive 11 miles long, around 
the city. The largest park is Belle Isle, an island within 
the city hmits, at its eastern extremity, and connected 
with the mainland by a bridge over the American 
channel of the Detroit river. 

The population in 1890 was 205,876, and in 1900 it 
had increased to 285,704, of whom 96,503 were foreign- 
born and 4111 negroes. Out of 78,855 males 21 years 
of age and over, 3587 (of whom 3262 were foreign- 
born) were illiterate (unable to write). The birth-rate per 
thousand averages 14. The death-rate in 1900 was 17T ; 
in 1890 it was 18*7. There are 69 public schools (3 of 
which are high schools) and 59 private and parochial 
schools, employing 1187 teachers. In 1900 there were 
91,777 persons of school age (5 to 20 years inclusive). 
There is one literary college (Jesuit), three colleges of 
medicine, one of dentistry, and one of law. The State 
University at Ann Arbor is within easy reach (37 miles). 
There are four public libraries, the largest of which con- 
tains 157,934 volumes. Branches of this library are 
established in the public schools. The Museum of Art 
is supported in part by taxation. The building cost 
$127,000, and the contents, paintings, and articles of 
vertu are valued at $150,000. There are 80 news- 
papers and periodicals published in the city, of which 
7 are dailies. There are 30 asylums, hospitals, and 
charitable homes. There are 183 churches, of which 
30 are Boman Catholic, 28 Methodist, 25 Lutheran, 24 
Episcopal, 17 Baptist. 

The basis of the government is the city charter, granted 
by the State Legislature. The mayor is elected every two 
years by popular vote; and the council is composed of 
two members from each of the 17 wards of the city, one 
from each being elected every year. The waterworks 
are owned by the city, and are maintained by water rates 
and an annual tax of $75,000. The supxdy is taken from 
Lake St Clair, immediately above the city. The public 
lighting is entirely electric, and the plant is owned by the 
city. Much of the lighting is by arc lights on towers 100 
to 150 feet high. 

Detroit river is so deep at the foot of the streets that 
any vessel can approach the wharf. It is never so affected 
by storms that vessels are in danger, and the most severe 
rains never perceptibly raise its waters. The main 
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commerce of the Great Lakes passes through it. How 
much this amounts to it is impossible to ascertain, but 
certainly twice as much as passes the famous Sault Ste 
Marie Canal, 25,255,810 tons. The shipments of grain 
from Detroit for 1899 were as follow : — Wheat 1,567,132 
bushels, corn 2,304,105 bushels, oats 266,133 bushels, 
rye 261,869 bushels, and hour 137,000 barrels. There are 
23 banks, with an aggregate capital of 87,850,000, de- 
posits amounting to $67,744,955, and total resources of 
$91,020,715. The bank clearances for the year 1899 
were $415,073,499. The assessed valuation of the city, 
on a basis estimated at 70 per cent, of full value, is 
$237,799,250, and the entire tax -levy for general 
purposes about 2 per cent. The total public debt, exclu- 
sive of water bonds, is $3,617,165. There is also a debt 
of the county, for the new county building, of about 
$1,500,000. The property belonging to the city is 
valued at $20,430,985. (a m. b.) 

Deus, JoSo clc(1830-1896),the greatest Portuguese 
poet of his generation, and j^erhaps of the 19th century, 
was born at San Bartholomeu de Messines in the province 
of Algarbe on 8th March 1830. Matriculating in the 
faculty of law at the university of Coimbra, he did not 
X)roceed to liis degree but settled in the city, dedicating 
himself wholly to the composition of verses, which circu- 
lated among professors and undergraduates in manuscript 
copies. In the volume of his art, as in the conduct of life, 
he practised a rigorous self-control. Though it is by no 
means uncommon for Portuguese poets to publish books 
of verse before they are of age, and though Joao de Deus 
was the idol of an academic circle from a very early date, 
he printed nothing previous to 1855, and the first of his 
poems to appear in a separate form was La Lata^ which 
was issued in 1860. In 1862 he left Coimbra for Beja, 
where he was appointed editor of 0 Bejense^ the chief 
newspaper in the province of Alemtejo, and four years 
later he edited the Folha do Sul, As the pungent satirical 
verses entitled Fleipes prove, he was not an ardent poli- 
tician, and, though he was returned as Liberal deputy for 
the constituency of Silves in 1869, he acted independ- 
ently of all political parties and promptly resigned his 
mandate. The renunciation implied in the act, w^hich cut 
him off from all advancement, is in accord with nearly all 
that is known of his lofty character. In the year of his 
election as deputy, his friend, Jos4 Antonio Garcia Blanco, 
collected from local journals the series of poems, Flores do 
OampOy which is supplemented by the Famo de Flores 
(1869). This is Joao de Deus^s masterpiece. Fires de 
Marmalada (1869) is an improvisation of no great merit. 
The four theatrical pieces — Amemos o nosso proxim. 0 , Ser 
apresentadOj Ensaio de Casamento, and A Viuva incon- 
solavel — are prose translations from Mery, cleverly done 
but not worth the doing. Horaoio e Lydia (1872), a 
translation from Ponsard, is a good example of artifice in 
manipulating that dangerously monotonous measure, the 
Portuguese couplet. As an indication of a strong spiritual 
reaction three prose fragments (1873) — Anna, Mae de 
Maria, A Yirgem Maria and A Mulker do Levita de 
Ephrain — translated from Darboy’s Femmes de la Bible, 
are full of significance. The Folhas soltas (1876) is a 
collection of verse in the manner of Flores do Campo, 
brilliantly effective and exquisitely refined. Within the 
next few years the writer turned his attention to educa- 
tional problems, and in his Cartilha maternal (1876) first 
expressed the conclusions to which his study of Festal ozzi and 
Frobel had led him. This patriotic, pedagogical apostolate 
was a misfortune for Portuguese literature ; his educational 
mission absorbed Joao de Deus completely, and is respon- 
1 sible for numerous controversial letters, for a translation 
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of Theodore-Henii Barrau^s treatise, Des devoirs des enfants 
envers leurs parents, for a prosodic dictionary, and for 
many otlier publications of no literary value. A copy of 
verses in Antonio Yieira’s Grinalda de Marda (1877), tlie 
Loas d Yirgem (1878), and tlie Proverhios de Salomdo, 
are evidence of a complete return to orthodoxy during the 
poet’s last years. By a lamentable error of judgment 
some worthless pornographic verses entitled Cryptinas 
have been inserted in the completest edition of Joao de 
Dens’s poems — Ganipo de Flores (Lisbon, 1893). He died 
at Lisbon on 11th January 1896, ■was accorded a public 
funeral, and was buried next to the traditional grave of 
Camoens in the Jeromite church. His scattered minor 
prose writings and correspondence have been posthumously 
published by Dr Theophilo Braga (Lisbon, ^ 1898). ^ His 
last resting-place corresponds to his position in the history 
of Portuguese literature. Hext to Camoens, no Portuguese 
poet has been more widely read, more profoundly admired 
than Joao de Deus ; yet no poet in any country has been 
more indifferent to public opinion and more deliberately 
careless of personal fame. He is not responsible for any 
single edition of his poems, which were put together by 
pious but ill-informed enthusiasts, who ascribed to him 
verses that he had not written j he kept no copies of his 
compositions, seldom troubled to write them himself, and 
was content for the most part to dictate them to others. 
He has no great intellectual force, no philosophic doctrinfe, 
is limited in theme as in outlook, is curiously uncertain in 
his touch, often marring a fine poem with a slovenly rhyme 
or with a misplaced accent ; and, on the only occasion when 
he was induced to revise a set of proofs, his alterations 
were nearly all for the worse. And yet, though he never 
appealed to the patriotic spirit, though he wrote nothing 
at all comparable in force or majesty to the restrained 
splendour of Os Lusiadas, the popular instinct which links 
Ms name with that of his great predecessor is eminently 
just. Bor Camoens was Ms model ; not the Camoens of 
the epic, but the Camoens of the lyrics and the sonnets, 
where the passion of tenderness finds its supreme utter- 
ance. Braga has noted five stages of development in 
Joao de Deus’s artistic life — ^the imitative, the idyllic, the 
lyric, the pessimistic, and the devout phases. Under 
each of these divisions is included much that is of extreme 
interest, especially to contemporaries who have passed 
through the same succession of emotional experience, and 
it is Mghly probable that Caturras and Gaspar, pieces as 
witty as anything in Bocage but free from Bocage’s coarse 
impiety, will always interest literary students. But it is 
as the singer of love that Joao de Deus will delight pos- 
terity as he delighted his own generation. The elegiac 
music of Rachel and of Mariim, the melancholy of Adeus 
and of Remoinho, the tenderness and sincerity of Meu 
casto lirio, of Lagrima celeste, of Descalga, and a score 
more songs are distinguished by the large, vital simplicity 
wMch withstands time. It is precisely in the quality of 
unstudied simplicity that Joao de Deus is incomparably 
strong. The temptations to a display of virtuosity are 
almost irresistible for a Portuguese poet; he has the 
tradition of virtuosity in his blood, he has before him the 
example of all contemporaries, and he has at hand an 
instrument of wonderful sonority and compass. Yet not 
once is Joao de Deus clamorous or rhetorical, not once 
does he indulge in idle ornament. His prevailing note is 
that of exquisite sweetness and of reverent purity; yet 
with all his caressing softness he is never sentimental, and, 
though he has not the strength for a long flight, emotion 
has seldom been set to more delicate music. Had he 
included among his other gifts the gift of selection, had 
he continued the poetic discipline of his youth instead of 
dedicating his powers to a task wMch, well as he per- 


formed it, might have been done no less well by a much 
lesser man, there is scarcely any height to wMch he might 
not have risen. (j. f. — k.) 

DeutSCh-Brod (Czech, Femechy Brod), the chief 
town of a government district of the same name in Eastern 
Bohemia, on the Sazawa river, north-west of the Iglau 
German enclave. It was the scene of a victory by Ziska 
in 1422 over the Emperor Sigismund, when it was destroyed 
by the Hussites, and in the preceding century had been a 
flourishing mining tovm. It was found impossible, how- 
ever, to restore the old mines. Deutsch-Brod is now a 
manufacturing town, producing starch, cloth, glass, spodium, 
flour, beer, and it has a number of saw-mills. Population, 
almost exclusively Czech (1890), 5735; (1900), 6526. 

Doutz, a town of Prussia, incorporated with Cologne 
{g.v.) in 1888. 

D4va.y a corporate town of South-East Hungary, 
near the river Maros, 82 miles east by north of Temesvar ; 
capital of the county of Hunyad. It existed in the time 
of the Eomans, but its oldest edifice is the Calvinist 
church, dating from the epoch of the Hunyadis (15th 
century). The neighbourhood was the scene of important 
events in the War of Independence, 1848-49, and the 
ruins of the fortress, which was then destroyed, are still 
very imposing. Population (1891), 4657 ; (1900), 7089. 

Deventer, an old Hanse town in the province of 
Overyssel, Netherlands, on the river Yssel, 25 miles north 
of Arnheim. The rise of Amsterdam and the shallowing 
of the Yssel contributed to its decline, but it remains a 
commercial centre of some importance, trading with the 
eastern parts of Guelderland and Overyssel. Connexion 
with Borculo by steam tram has been established ; also an 
institution to carry out agricultural experiments. A new 
theatre was built in 1875. Population (1900), 26,212. 

De Vere, Aubrey Thomas (1814-1902), 
Irish poet and critic, was born at Curragh Chase, county 
Limerick, on 10th January 1814, being the third son of 
Sir Aubrey de Yere Hunt. In 1832 his father dropped 
the final name by royal license. Aubrey de Yere was 
educated at Trinity College, Dublin, and in his twenty- 
eighth year began his literary career with The Waldenses, 
which he followed up in the next year by The Search after 
Proserpine, Thenceforward he was continually engaged, 
till his death on 20th January 1902, in the production of 
poetry and criticism, devoting a long and industrious life 
to Ms enthusiasm for literature. His best known works 
are : in verse, The Sisters, 1861 ; The Infant Bridal, 1864; 
Irish Odes, 1869; Legends of St Patrich, 1872; dinA Legends 
of the Saxon Saints, 1879 ; and in prose. Essays chiefly on 
Poetry, 1887 ; and Essays chiefly Literary and Ethical, 
1889. He also wrote a picturesque volume of travel- 
sketches, and two dramas in verse, Alexander the Great, 
1874; and^^ Thomas of Canterbury, 1876 ; both of which, 
though they contain fine passages, suffer from diffuseness and 
a lack of dramatic spirit. The characteristics of Aubrey 
de Yere’s poetry are “high seriousness” and a fine religious 
enthusiasm. His research in questions of faith led Mm to 
the Eoman Church; and in many of his poems, notably in 
the volume of sonnets called St Peter^s Chains, 1888, he 
made rich additions to devotional verse. He was a disciple of 
Wordsworth, whose calm meditative serenity he often echoed 
with great felicity; and his affection for Greek poetry, 
truly felt and understood, gave dignity and weight to his 
own versions of mythological idylls. But perhaps he 
will be chiefly remembered for the impulse which he gave 
to the study of Celtic legend and literature. In this 
direction he has had many followers, who have sometimes 
assumed the appearance of pioneers ; but after Matthew 
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Arnold’s fine lecture on “ Celtic Literature,” nothing per- 
haps has had more influence upon the return to Celtic 
interests than Aubrey de Yere’s tender insight into the 
Irish character, and his stirring reproductions of the early 
Irish epic poetry. (a. -Wa.) 

D^VizeSj a municipal borough and market town in 
the Devizes parliamentary division (since 1885) of Wilt- 
shii'e, England, 23 miles north-north-west of Salisbury by 
Tad. A cottage hospital has been erected. The scanty re- 
mains of the ancient castle are mostly incorporated in a 
modern residence. There are large engineering works and 
manufactures of agricultural implements; also a large 
tobacco and snuff factory. Area, 907 acres; population 
(1881), 6649; (1901), 6532. The Devizes Union District, 
excludino* the borough of Devizes, had a population of 
(1891) 13,318; (1901), 13,070. 

DSVOiUpOrt, a municipal (extended 1898), county 
(1888), and parliamentary borough, naval arsenal, royal 
dockyard, and garrison town of England, on the Hamoaze or 
estuary of the Tamar, 1 mile west-north-west of Plymouth, 
248 miles by rail west-south-west of London. The borough 
is divided into 15 wards under a council' of 60 members. 
Among recent institutions are a free library (1882) ; the 
Uaval Engineering College (1880), enlarged in 1896 by 
the addition of a new wing costing £30,000, the only 
establishment of the kind in the United Kingdom (Ports- 
mouth College having been abolished), with 200 students 
resident in the college ; the municipal technical schools, 
opened in 1899, 80 per cent, of the students being con- 
nected with the dockyard ; and the new naval barracks 
(1885). There is a public park (35 acres). No. 3 dock 
of Devonport dockyard (72 acres) has been recently en- 
larged to accommodate the biggest ships, and the adjoining 
dock southwards now admits all but the largest cruisers. 
One of the building slips, still roofed, measures over 6000 
square yards. In a ^‘shed,” converted into an open slip, 
was built the “ Ocean,” launched in 1898 — Devonport’s 
first battle-ship. A new slip suitable for battle-ships or 
cruisers of the largest type was begun in 1900. Over 7000 
workmen are employed in the dockyard. A ropery, pro- 
ducing half the hempen ropes used in the navy, employs 100 
women. Keyham steamyard (72 acres), to the north of 
Devonport, opened in 1853, comprises 3 large docks and 2 
basins, the Queen’s Dock being 418 feet long. To the north 
of the docks, the factory, quadrangular in shape, includes 
an engineer students’ shop, a torpedo shop, machinery shops, 
■engine smithery, erecting shop and turnery, iron and brass 
foundries, pattern and millwrights’ shops, flanging works, &c. 
The Keyham extension works, begun in 1896, includes 
the reclamation of nearly 100 acres of land to the north 
of Keyham and of the Naval Engineering College. The 
scheme provides a closed basin 1550 feet long, 1000 feet 
wide, and 55 feet deep, communicating with the Hamoaze 
by a spacious lock as well as a caisson entrance ; another 
tidal basin (10 acres) ; and 3 graving docks. On the com- 
pletion, some six or seven years hence, of the extension, the 
« port will command 5 basins and 10 docks, and rank as by 
far the most capacious arsenal of the world, disposing of a 
continuous sea frontage, extending nearly three miles, of 
docks and arsenal. Area of municipal and county borough 
before extension, 1760 acres; population (1881), 48,939; 
(1891), 54,803. The extended area is 3160 acres; popu- 
lation (1891), 55,981 ; (1901), 69,674. 

Devonshire, a south-western maritime county of 
England, bounded N.W, by the Bristol Channel, N.E. 
and E. by Somerset and Dorset, S. by the English Channel, 
and W. by Cornwall. 

'Area and JPopnlation. — The area of the ancient county, as given 
in the census returns, is 1,667,097 acres, or 2605 square miles. The 


population in 1881 was 603,654, and in 1891 was 631,808, of whom 
297,898 were males and 333,910 females, the number of persons 
per square mile being 243, and of acres to a person 2 '64. In 1901 
the population was 660, 444. Thearea of the administrative comity, 
exclusive of the couuty boroughs, was 1,661, 914 acres, with a popu- 
lation of 455,353, and including the county boroughs its area was 
identical with that of the ancient county, but since 1891 certain 
changes have been made. In 1896 the parishes of Ohardstock and 
Hawkchurch were transferred from Dorset to Devon; in the same 
year the boundaries of the county borough of Plymouth were ex- 
tended; and in 1898 the county borough of Plymouth was again 
extended. The area of the registration county is 1,650,705 acres, 
with a population in 1891 of 636,225, of which 336,936 were urban 
and 299,289 rural. Within this area the increase of population 
between 1881 and 1891 was 4'60 per cent. The excess of births 
over deaths between 1881 and 1891 was 63,001, and the increase 
of resident population was 27,969. 

The following table gives the number of maiTiages, births, and 
deaths, with the number of illegitimate births, for 1880, 1890, 
and 1898 .* — 


Year. 

Marriages. 

Births. 

Deaths. 

Illegitimate Births. 

Males. 

Females. 

1880 ' 

4521 

18,218 

12,167 

436 

380 

1890 

4851 

16,893 

11,903 

351 

388 

1898 

5038 

16,222 

10,844 

350 

305 


The number of marriages in 1899 was 5245, of births 16,294, 
and of deaths 11,562. 

The following table shows the marriage, birth, and death 
rates per 1000 of the population, with the' percentage of illegiti- 
mate births, for a series of years : — 



1870-79. 

1880. 

1880-89. 

1890. ■ 

1888-97. 

1S9S. 

Marriage-rate 

15*3 

14'8 

14-9 

15-3 

15*1 

15 '4 

Birth-rate . 

29-9 

29-8 

28*8 

26*6 

26*4 

21*8 

Death-rate . 

19-8 

19*9 

18-4 

18*8 

17*5 

15*7 

Percentage of ille- 
gitimate births 

5*2 

4*5 

4*6 

4-4 

4*2 

4*0 


The number of Scots in the county in 1891 was 3316, of Irish 
6537, and of foreigners 1789. 

Constitution arid Governonent. — The ancient county is divided 
into eight parliamentary divisions, and it also includes the 
parliamentary boroughs of Devonport and Plymouth returning 
two members, and the borough of Exeter returning one. The 
administrative county includes thirteen municipal boroughs : 
Barnstaple (14,137), Bideford (8764), Dartmouth (6579), Devon- 
porfc (69,674), Exeter (46,940), Honiton (3271), Okehampton 
(2568), Plymouth(107,609), South Moltou(2848), Tiverton (10, 382), 
Torquay (33,625), Great Torrington (3241), and Totnes (4034). 
Of these, Devonport, Exeter, and Plymouth are county boroughs. 
The following are urban districts : Ashburton (2628), Bampton 
(1657), Brixham (8090), Buckfastleigh (2520), Budleigh Salterton 
(1883), Crediton (3974), Dawlish (4003), East Stonehouse (15,111), 
Exmouth (10,487), Heavitree (7529), Ilfracombe (8557), Ivybridge 
(1576), Kingsbridge (3025), Lynton (1641), Newton Abbot 
(12,518), Kortham (5357), Ottery St Mary (3495), Paignton (8385), 
St Mary Church (6849), St Thomas the Apostle (8245), Salcombe 
(1710), Seaton (1325), Sidmouth (4201), Tavistock (4728), and 
Teignmouth (8636). Devonshire is in the western circuit, and 
assizes are held at Exeter. The boroughs of Barnstaple, Bide- 
ford, Dartmouth, Devonport, Exeter, Plymouth, South Molton, 
and Tiverton have separate courts of quarter sessions. The 
ancient county, which is almost entirely in the diocese of Exeter, 
contains 506 entire ecclesiastical parishes, and parts of five others. 

Education. — There is a residential training college (diocesan) 
for schoolmasters at Exeter. At Exeter are also the West of 
England Institution for the deaf and the West of England In- 
stitution for the blind, while at Plymouth are the South Devon 
and Cornwall Institution for the blind and a school board deaf 
school. The number of elementary schools on 31st August 1899 
was 643, of which 239 were board and 404 voluntary schools, the 
latter including 349 National Church of England schools, 6 
Wesleyan, 13 Roman Catholic, and 36 ‘‘British and other. The 
average attendance at hoard schools was 43,261, and at voluntary 
schools 50,162. The total school board receipts for the year 
ended 29th September 1898 were over £144,335. The income 
under the Technical Instruction Act was over £602, and that 
under the Agricultural Rates Act over £6114. 

Agriculture. — About three -fourths of the total area of the county 
is under cultivation, and of this more than a half is in permanent 
pasture, a large number of cattle and sheep being raised. The 
Devon breed of cattle are well adapted both for fattening and dairy 
purposes. Eor sheep there are, in addition to the permanent 
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pasture of the cultivated area, about 158,000 acres in hill pasturage. 
Over 86,000 acres are under woods and about 27,000 acres under 
orchards, chiefly of apple trees, nearly every faian having a large 
orchard for the manufacture of cider. Of the acreage under corn 
crops, more than one-half is under oats, and less than a third under 
wheat, the acreage of which has diminished since 1880 about a 
third. The bulk of the acreage under green crops is occupied 
by turnips, mangold, and cabbage, potatoes occupying only about 
a tenth of the whole acreage. The following table gives the 
larger main divisions of the cultivated area at intervals of five 
years from 1880 : — 


Tear. 

Total Area 
under Cul- 
tivation. 

Corn 

Crops. 

Green 

Crops. 

1 Clover. 

Perman- 
ent Past- 
ure. 

Fallow. 

1880 

1,150,888 

278,413 

138,735 

190,197 

509,694 

33,833 

1885 

1,193,108 

252,244 

140,822 

' 196,743 

582,203 

21,063 

1890 

1,208,467 

242,864 

132,485 

' 201,326 

615,230 

15,532 

1895 

1,213,913 

222,896 

127,905 

i 218,965 

633,055 : 

9,596 

1900 

1,210,034 

225,203 

122,769 

‘ 219,091 

634,427 1 

7,179 


The following table gives particulars regarding the principal 
live-stock for the same years : — 


Tear. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

53,944 

229,471 

80,280 

773,916 

84,815 

1885 

54,579 

253,421 

90,937 

874,606 

99,513 

1890 ! 

55,280 

259,876 

95,960 

913,562 

123,227 

1895 i 

59,916 

i 263,506 

94,685 

874,408 

123,937 

1900 1 

54,526 

! 279,728 

91,872 

846,324 

95,944 


Industries and Trade. — According to the annual report for 1898 
of the chief inspector of factories (issued 1900), the total number of 
persons employed in factories and workshops in 1897 was 36,887, as 
compared with 34,608 in 1896. Textile factories employed only 
2356, of whom 1197 were employed in the manufacture of woollen 
goods, lace employing 879. Honiton lace is made in other parts of 
the county as well as in Honiton. In non-textile factories 24,002 
persons were employed, there being an increase between 1895 and 
1896 of 10 ’4 per cent., and between 1896 and 1897 of 7 *6 per cent. 
In the manufacture of machines, appliances, conveyances, and 
tools, 8534 persons were employed, chiefly in the Government 
establishments at Devonport and Keyham ; in the clothing in- 
dustry 2800, there being a considerable trade in costumes and 
outfitting ; in the manufacture of paper 2755 ; in the clay and 
stone industry (including articles in pottery and terra-cotta 
at Bovey Tracy, Watcombe, &c.), 1047. Of the 10,529 persons 
employed in workshops as many as 6342 were employed in the 
clothing industry, and 1576 in the manufacture of machines, ap- 
pliances, conveyances, and tools. For mineral purposes Devon is 
included in the duchy of Cornwall. The total number of persons 
employed in mining in 1899 was 3085. Increasing quantities of 
marble, granite, and other building stones, as well as limestone and 
roofing slates, are being dug. In 1899 as many as 527,026 tons of 
limestone were raised, 290,991 tons of clay (value £82,244), 48,651 
tons of granite, 71,487 tons of sandstone, and 13,901 tons of slate. 
Manganese and tin are mined in only very small quantities.. The 
following table gives particulars regarding the production of 
arsenic, china clay, and copper in 1890 and 1898 : — 


Tear. 

Arsenic. 

China Clay, ’ 

Copper. 

Tons. 

Value. 

Tons, 

Value. 

Tons. 

Value. 

1890 

1899 

4133 

2468 

£34,224 

£40,941 

60,346 

62,198 

£30,173 

£30,187 

6038 

990 

£9197 

£2292 


Much of the fishing is carried on within the 3 mile limit. 
Pilchard, cod, sprats, brill, plaice, soles, turbot, shrimps, lobster, 
oyster, and mussels, are met with, besides herrings and mackerel, 
which are rather plentiful. The principal fishing stations are 
Brixham and Plymouth, but there are small ones in all the bays 
and river outlets. The total amount of fish landed at Bmxham 
in 1899 was 62,337 cwt., valued at £70,685 ; and at Plymouth 
138,972 cwt., valued at £89,003. The annual average for all 
stations is about 280,000 cwt., valued at £180,000. Much of the 
fish landed at Plymouth is from Cornwall, 

Bibliogkaphy. — ^Among later works are Boase. Devonshire 
Bibliography. London, 1883. — Sir W, R. Drake. Devonshire 
I^otes and Notelets. London, 1888. — Hewett. Feasant Speech 
of Devon, London, 1892. — Chudleigh. Devonshire Antiquities. 
Exeter, 1893. — Worth. History of Devonshire (popular county 
history series). London, 1886, new edition 1895. — D’IJbban and 
Mathew. Birds of Devon. London, 1895 ; and Worthy’s 
Devonshire Wills. London, 1896. jj.') 


E, D U K E O F 

DeyonsMre^ Spencer Compton Cav- 

endishj 8th Duke of (1833 ), was born on 

23rd July 1833. He was the son of the seventh duke 
of Devonshire (who died in 1891 at the age of 83), a 
man who, without playing a prominent part in public 
affairs, exercised great influence not only by his position 
but also by his abilities. In 1854 the marquis of 
Hartington, as he then was, took his degree at Trinity 
College, Cambridge, and in 1857 was returned to Par- 
liament for North Lancashire. At the opening of the 
new Parhament of 1859 he moved the amendment to 
the address which overthrew the Government of Lord 
Derby. In 1863 he was Under Secretary for War, and on 
the formation of the Hussell— Gladstone administration at 
the death of Lord Palmerston he entered it as War 
Secretary. He retired with his colleagues in July 1866; 
but upon Mr Gladstone’s return to power in 1868 he 
became Postmaster-General, which office he exchanged in 
1871 for that of Secretary for Ireland. When Mr Gladstone, 
after his electoral defeat and consequent resignation in 1874, 
temporarily withdrew from the leadership of his party in 
January 1875, Lord Hartington was chosen his successor. 
Mr W. E. Forster, who had taken a much more prominent 
part in pubhc hfe, was the only other possible nominee, 
but he declined to stand. Lord Harrington’s rank no 
doubt told in his favour, and Mr Forster’s Education Bill 
had offended the Nonconformist members, who would 
probably have withheld their support. Lord Hartington’s 
prudent management in difficult circumstances laid his 
followers under great obligations, since not only was the 
opposite party in the ascendant, but his own former chief 
was indulging in the freedom of independence. After the 
complete defeat of the Conservatives in the general elec- 
tion of 1880, a large proportion of the party would have 
rejoiced if Lord Harrington could have taken the Premier- 
ship instead of Mr Gladstone, and the Queen, in strict 
conformity with constitutional usage, sent for him as leader 
of the Opposition. Mr Gladstone, however, was clearly 
master of the situation : no Cabinet could be formed without 
him, nor could he reasonably be expected to accept a subor- 
dinate post. Lord Hartington, therefore, gracefully abdi- 
cated the leadership wffiich he had temporarily assumed, and 
became Secretary of State for India, from which office, in 
December 1882, he passed to the War Office. His adminis- 
tration was memorable for the expeditions of General 
Gordon and Lord Wolseley to EJiartum. In June 1885 he 
resigned along with his colleagues, and in December was 
elected for the Rossendale Division of Lancashire, created 
by the new Reform Bill. Immediately afterwards the 
great political ‘opportunity of Lord Harrington’s life came 
to him in Mr Gladstone’s conversion to Home Rule. 
Lord Harrington’s refusal to follow his leader in this 
course inevitably made him the chief of the new Liberal 
Unionist party, composed of a large and influential 
section of the old Liberals. In this capacity he moved 
the first resolution at the famous puyic meeting at 
the Opera House, and also, in the House of Commons, 
moved the rejection of Mr Gladstone’s Bill on the 
second reading. During the memorable electoral com 
test which followed, no election excited more interest 
than Lord Hartington’s for the Rossendale Division, where 
he was returned by a majority of nearly 1500 votes. In 
the new Parliament he held a position much resembhng 
that which Sir Robert Peel had occupied after his fall from 
power, the leader of a small, compact party, the standing 
and abihty of whose members were out of all proportion 
to their numbers, generally esteemed and, trusted beyond 
any other man in the country, yet in his own opinion 
forbidden to think of office. Lord -Salisbury’s overtures, 
at all events, were declined, and Lord Hartington con- 
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tinned to discharge the delicate duties of the leader of a 
middle party with no less judgment than he had shown 
wlnen leading the Liberals during the interre^um of 
1875 - 80 . It was not until 1895, 'when the differences 
between Conservatives and Liberal Unionists had become 
almost obliterated by changed circumstances and ^e babit 
of actincT together, that the duke of Devonshire, as he had 
become by Sie death of his father in 1891, consented to 
enter Lord Salisbury’s third Mmistry as President of the 
Council The duke thus was the nominal representative 
of education in the Cabinet at a time when educational 
questions were rapidly beconaing of great importance ; 
and the duke’s own technical knowledge of this difficult 
and intricate question being admittedly superficial, a good 
deal of criticism from time to time resulted. His great 
contribution to public life, however, has been the weight 
of character which procured for him_ universal respect and 
confidence, and exempted him from bitter attack, even from 
his most determined political opponents. No man ever 
doubted the duke of Devonshire’s patriotism, or felt entoely 
secure in differing from his judgment. Wealth and rank 
combined with character to place him in a measure above 
party: and he remained a luminous example of the 
benefit which a democratic community may derive from 
the existence within it of an aristocratic class and the 
participation of its members in public affairs The duke 
kicceeded his father as Chancellor of the University of 
Cambridge in 1892, and is a Knight of the Garter. 


Dewar, James (1842- _ ), British chemist and 

physicist, was born at Kincardine-on-Porth, Scotland, on 
20th September 1842. He was educated at Dollar Academy 
and Edinburgh University, being at the latter firat a 
pupil and afterwards the assistant, of the late Lord Play- 
fair then professor of chemistry; he also studied under 
Kekul6 at Ghent. In 1875 he was elected Jacksonian 
professor of natural experimental philosophy at Cambridp, 
becoming a fellow of Peterhouse, and in 1877 he succeeded 
Dr J. H. Gladstone as EuUerian xirofessor of chemistey in 
the Eoyal Institution, London. He ha,3 been president 
of the Chemical Society and of the Sooiep of Chemical 
Industry, served on the Balfour Commission on London 
Water Supply (1893-94), and as a member of the Committee 
on Explosives (1888-91) invented cordite jointly wito 
Sir Frederick Abel. His scientific work covers a wide 
field. Of his earlier papers, some deal with questions 
of organic chemistry, others with Graham’s hydrogenium 
a,nd its physical constants, others with high temperatures, 
e.g., the temperature of the sun and of the electric spark, 
others again with electro-photometry and the cheimstry 
of the electric arc. With Professor M ‘Kendrick, ;of 
Glasgow, he investigated the physiological actip of light, 
and examined the changes which take place in the elec- 
trical condition of the retina under its influence. With 
Professor G. D. Liveing, one of his colleagues at Cam- 
bridge, he began in 1878 a long series of spectroscopic 
observations, the most recent of which pve been devoted 
to the spectroscopic examination of vMious gaseous con- 
stituents separated from atmospheric air by the aid of low 
temperatures. Since the time that liquid air and hqm^d 
oxygen have been available in considerable quantities, he 
has been joined by Professor J. A. Fleming, of University 
College, London, in the investigation of the electrical 
behaviour of substances cooled to very low tempera- 
tures. His name is most widely known in connexion 
ivith his work on the liquefaction of the so-called pemar 
nent gases and his researches at temperatures approachn^ 
the zero of absolute temperature. His interest in 
this branch of inquiry dates back at least as far as 
1874, when he discussed the “Latent Heat of Liquid 


Gases”, before the British Association. In 1878 he 
devoted a Friday evening lecture at the Eoyal Institution 
to the then recent work of Cailletet and Pictet, and 
exhibited for the first time in Great Britain the working 
of the Cailletet apparatus. Six years later, in the same 
place, he described the researches of Wroblewski and 
Olszewski, and illustrated for the first time in public 
the liquefaction of oxygen and air, by means of apparatus 
specially designed for optical projection so that the 
actions taking place might be visible to the audience. 
Soon afterwards he constructed a machine from which the 
liquefied gas could be drawn off through a valve for use as 
a cooling agent, and he showed its employment for this 
purpose in connexion with some researches on meteorites ; 
about the same time he also obtained oxygen in the 
solid state. By 1891 he had designed and erected at the 
Eoyal Institution an apparatus which yielded liquid 
oxygen by the pint, and towards the end of that year he 
showed that both liquid oxygen and liquid ozone _ are 
strongly attracted by a magnet. About 189-, the idea 
occurred to him of using vacuum-jacketed vessels for the 
storage of liquid gases, and so efficient did this device 
prov0 in. preventing tlie influx of external heat that it 
is found possible not only to preserve the liquids for 
comparatively long periods, but also to keep theni so free 
from ebullition that examination of their optical ^ pro- 
perties becomes possible. He next_ experimented with a 
high-pressure hydrogen jet by which low temperatures 
were realized through the Thomson- Joule effect, and the 
successful results thus obtained led him to build the large 
refrigerating machine by which in 1898 hydrogen was 
for the first time collected in the liquid .state, its solidi- 
fication following in 1899 (see Liquid Gases . The 
Eoyal Society in 1894 bestowed the Eiimford Medal 
upon Professor Dewar for his work in the production 
of low temperatures, and in 1899 he became the first 
recipient of tbe Hodgkins Gold Medal of the Smithsonian 
Institution, Washington, for. his contributions to om 
knowledge of the nature and properties of atmospheric air. 


DewaSi a native state of India, in the Indore agency. 
For more than a century the state has been divided, 
almost equally, between the descendants of a former chief, 
known as the senior and junior branches, or as Baba and 
Dada Saheb. Both live in the town of Dewas, but exmcise 
exclusive jurisdiction over their several shares. Total 
area, 289 square miles. Population (1881), 14.j,lb-/, 
(1891) 152,073, showing an increase of 7 per cent., whicn 
has been almost confined to the share of the senior branch ; 
average density, 526 persons per square mile. Tlie chiefs 
are Eajputs of the Puar clan, of the same family as the 
Eaja of Dhar. The two chiefs ruling in 1901 were named 
Krishnaji Eao and Mulhar Eao, these names showing 

Maratha influence. xt i . j 

The town of Dewas is situated in 22 58 N. lat and 
76° 6' E. long., about 20 miles north-east of Indore. Popu- 
lation, 11,921. It has a high school and a hospital. 

Dewey, George' (1837 ), Ameriom naval 

commander, was born in Montpelier, Vt., on 26th December 
1837, and graduated at the U.S. Naval Academy m 1858. 
In the Civil War he served as lieutenant on the s^m 
.sloop Misdsdppi, during Farragut’s passage of t^ torts 
below New Orleans in April 1862, and at Port Hudson 
in March 1863. After the war he performed various 
routine duties, rising in grade to commodore (February 
18961. On 30th November 1897 he was assigned, at nis 
own request, to sea service, and sent to Asiatic ^ters. 
Being iS.tified by telegraph in April 1898, whi e with his 
fleet at Hong Kong, that war had been declared with 
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Spain, and ordered to “capture or destroy the Spanish 
fleet ” at the Philippines, he departed for Manila with his 
squadron, after procuring coal and provisions for the ex- 
pedition. Steaming into Manila harbour, his fleet 
advanced on 1st May at early dawm against the Spanish 
vessels sighted at the other end of the bay. His flagship, 
the Olympia^ led in a fight at close range "which lasted, 
with slight intermission, until the afternoon, when the 
last Spanish flag was hauled down. The surrender of 
the city of Manila followed later. After remaining in 
the Philippines under orders from his Government to main 
tain control, Dewey returned home, October 1899, receiving 
great ovations. He was advanced to rear-admiral, with the 
thanks of Congress, soon after his victory, and was pro- 
moted to admiral on 2nd March 1899. 

Dewsburyi a municipal and parliamentary borough 
and market-town of Yorkshire, England, on the Calder, 7 
miles east-north-east of Huddersfield by rail. The old church 
of AH Saints has been enlarged; besides, there are five 
Established, a Homan Catholic, and several Nonconformist 
churches, grammar and technical schools, an mfirmary, and, 
of recent erection, a town-haU, a free library, and public 
baths. The haU and library in the bmldings of an 
industrial co-operative society also deserve mention. A 
public park was opened in 1893. There are iron foundries 
and works for machinery. Area of municipal borough, 1468 
acres. Population (1881), 29,637; (1901), 28,050. 

Dha.r| a native state of India, in the Phopawar 
agency, Central India, includes many Eajput and Bhil 
feudatories, and has an area of 1740 square miles. In 
1881 it had a population of 151,877, and in 1891 of 
169,474, showing an average density of 98 persons per 
square mile. The revenue in 1897-98 was Es. 8, 57, 909 ; 
the police force numbered 1015 men. The state includes 
the ruins of Mandu, or Mandogarh, the Mahommedan 
capital of Malwa. 

The to"wn of Dhar is 33 miles west of Mhow, 908 feet 
above the sea. Population, about 15,000. It is a centre 
of the opium trade, and has a high school and hospital. 

Dha.ra.mpur, a native state of India, in the 
Gujarat division of Bombay, with an area of 794 square 
miles. The population in 1881 was 101,289; in 1891 
it was 120,498 ; the estimated gross revenue was 
Es. 4, 12, 7 12, of which Es.88,000 was expended in public 
works in 1897-98; the tribute is Es.9000. The state 
has been surveyed for land revenue on the Bombay system. 
The number of police was 170 ; the number of schools was 
20, with 940 pupils in 1897-98. The population of 
Dharampur town in 1891 was 4775. 

Dha,rWSir, a town and district of British India, in 
the Carnatic or Canarese-speaking division of Bombay, 
with a railway station. The population in 1881 was 
27,191; in 1891 it was 32,841. It has two ginning 
factories and a cotton-miU with 10,000 spindles, employing 
200 hands; two high schools, one maintained by the 
Government and the other by the Basel German Mission, 
with 466 pupils in 1896-97; training schools for masters 
and for mistresses; fourteen printing-presses, eleven of 
which issue periodicals in Canarese and Mahratti. 

The DISTRICT OF Dhabwar has an area of 4603 square 
miles. In 1881 it had a population of 893,587, and in 
1891 of 1,051,314, giving an average density of 228 
persons per square mile. In 1901 the population was 
1,113,426, showing an increase of 6 per cent. The land 
revenue and rates were Es. 33, 01, 157, the incidence of 
assessment being E.1-3-5 per acre; the cultivated area 
in 1897-98 was 2,076,808 acres, of which 94,323 were 
irrigated from tanks, <kc., including 4381 acres from 
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Government canals ; the number of police \vas 945 ; the 
children at school in 1897-98 numbered 34,298, being 3-4 
per cent, of the total population; the death-rate in 1897 
was 37*57 per thousand. The principal crops are millets, 
pulse, and cotton. The centres of the cotton trade are 
Hubli and Gadak, junctions on the Southern Mahratta Eail- 
way, which now traverses the district in several directions, 

Dholpur^ a native state of India, in the Eajputana 
agency, with an area of 1156 square miles. The popula- 
tion in 1881 was 249,657 ; in 1891 it was 279,980, giving 
an average density of 242 persons per square mile. In 
1901 the population was 271,496, showing a decrease of 
3 per cent. The estimated revenue is Es. 12,50, 000. There 
were six schools, with 366 pupils, in 1897-98 ; and four 
dispensaries, attended by 25,843 patients. The state is 
crossed by the Indian Midland Eailway from Jhansi to 
Agra. In recent years it has suffered severely from 
drought. In 1896-97 the expenditure on famine rehef 
amounted to Es. 1,22,859. 

The town of Dholpur is 34 miles south of Agra by 
rail. Population, about 16,000. 

Dhra.ngfS.dra, a native state of India, in the 
Gujarat division of Bombay, situated in the north of the 
peninsula of Kathiawar. Its area is 1156 square miles. 
The population in 1881 was 99,686, and in 1891 was 
103,754; the estimated gross revenue is Es. 5, 7 5, 110, of 
which Es.25,790 was expended on public works in 1897- 
98; the tribute is Es.44,677. A railway on the metre 
gauge from Wadhwan to the town of Dhrangadra (21 miles) 
was opened for trafl&c in 1898. 

The town of Dhrangadra is situated in 22® 59' N. lat. 
and 71® 3r E. long. There is a printing-press, issuing an 
official gazette. Population (1891), 15,209. 

Dhuleep Singh (1837-1893), Maharajah of 
Lahore, was born in February 1837, and was proclaimed 
Maharajah on 18th September 1843, under the regency of 
his mother the Eanee Jinda, a woman of great capacity 
and strong will, but extremely inimical to the British. 
He was acknowledged by Eunjeet Singh and recognized by 
the British Government. After six years of peace the 
Sikhs invaded British territory in 1845, but were defeated 
in four battles, and terms were imposed upon them at 
Lahore, the capital of the Punjab. Dhuleep Singh 
retained his territory, but it was administered to a great 
extent by the British Government in his name. This 
arrangement increased the Eegentfe dislike of the British, 
and a fresh outbreak occurred in 1848-49. In spite of the 
valour of the Sikhs, they were utterly routed at Gujarat, 
and in March 1849 Dhuleep Singh was deposed, a 
pension of £40,000 a year being granted to him and his 
dependants. He became a Christian and elected to live in 
England, On coming of age he made an arrangement 
with the Government by which his income was reduced to 
£25,000 in consideration of advances for the purchase of 
an estate, and he finally settled at Elvedon in Suffolk. 
While passing through Alexandria in 1864 he met Miss 
Bamba Muller, the daughter of a German merchant who 
married an Abyssinian. The Maharajah had been 
interested in mission work by Sir John Login, and he met 
Miss Muller at one of the missionary schools where she 
was teaching. She became his wife on 7th June 1864, 
and six children were the issue of the marriage. In the 
year after her death in 1890 the Maharajah married at 
Paris, as his second wife, an English lady, Miss Ada 
Douglas WetherHl, who survived him. The Maharajah 
was passionately fond of sport, and his shooting parties 
were celebrated, while he himself became a persona grata 
in English society. The result, however, was financial 
difficulty, and in 1882 he appealed to the Government for 
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assistance, making various claims based upon the alleged 
possession of private estates in tke Punjab, and upon 
the surrender of the Kobinoor diamond to tbe English 
Crown. His demand was rejected, whereupon he started 
for India, after drawing up a proclamation to his former 
subjects. But as it was deemed inadvisable to allow him 
to visit the Punjab, he remained for some time as a guest 
at the residency at Aden, and was allowed to receive 
some of his relatives to witness his abjuration of Chris- 
tianity, which actually took place within the residency 
itself. As the chmate began to affect his health, the 
Maharajah at length left Aden and returned to Europe. 
He stayed for some time in Eussia, hoping that his claim 
against England would be taken up by the Eussians ; but 
when that expectation proved futile he proceeded to Paris, 
where he lived for the rest of his life on the pension 
allowed him by the Indian Government. His death from 
an attack of apoplexy took place at Paris, 22nd October 
1893. (g. r. B.) 

DhuliSi| a town of British India, administrative 
headquarters of Khandesh district in Bombay, on the 
right bank of the Panjhra river. The population in 1881 
was 18,449; in 1891 it was 21,880. It has cantonments 
for the Bhil Corps and a detachment of the Poona Horse. 
Considerable trade is done in cotton and oil-seeds, and 
weaving of cotton. It contains the Garud High School, 
with 348 pupils in 1896-97, and five printing-presses, each 
issuing a vernacular newspaper. A railway to connect 
Dhulia with Chahsgaon, on the main line of the Great 
Indian Peninsula (37 miles), was commenced in 1900. 

Di^betCSn See Pathology (Metabolic Diseases). 

Dia.ma.lltina., a town of Brazil, in the state of 
Minas Geraes, with a population of 13,000, is the centre 
of the diamond mine district, and yields the larger part of 
the production of diamonds in Brazil, which is estimated 
at 40,000 carats a year. 

Dia,rbekr. — I. A vilayet of Asiatic Turkey through 
which the western arm of the Tigris flows. It extends 
southwards from Palu, on the Euphrates, to Mardin and 
Nisibin, and is divided into three sanjaks — Arghana, 
Diarbekr, and Mardin. Cereals, cotton, tobacco, rice, and 
silk are produced ; but most of the fertile lands have 
been abandoned to the nomads and semi-nomads, who 
raise large quantities of live-stock. Copper, galena, 
mineral oil, and silicious sand are found. The population 
is about 480,000 (Moslems, including nomad and semi- 
nomad Kurds, 336,000 ; Yezidis and Gypsies, 4000 ; 
Christians, chiefly Armenians and Syrians, 139,000 ; 
Jews, 1000), II. The chief town of the vil4yet and of a 
sanjak of the same name (the ancient Amida), seat of a 
Governor-General, headquarters of a military district, 
situated at an altitude of 1950 feet, on a high mass of 
basalt rock on the right bank of the Tigris, which is here 
crossed by a stone bridge and is fordable in several places 
in winter. Its position at the head of raft navigation on 
the Tigris, and with easy roads to Alexandretta on the 
Mediterranean, Samsiin on the Black Sea, Erzeriim, Bitlis, 
and Mosul, has always been one of commercial and 
strategic importance. Old walls, pierced by four gates, 
and standing above clifls from 20 to 40 feet high, sur- 
round the town, and beneath them, on the river side, are 
irrigated gardens. At the north-east angle, on the highest 
ground, are the rnins^of a citadel, in which is the Serai or 
Government House. The streets are narrow, badly paved, 
and filthy. The houses are low, and built partly of black 
basalt — whence the ancient name of the town, Kara (black) 
Amid — and partly of dark coloured sun-dried bricks. In 
the great mosque, Ulu Jami' and its court are the facades 
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of two Sassanian palaces, apparently built with materials 
from an older palace, perhaps that of Tigranes II. The 
churches of SS. Cosmas and Damian (Jacobite) and 
St James (Greek) are also of interest. The climate 
in winter is good ; snow often lies, and there is suffi- 
cient ice for storage for summer use. In summer 
it is very hot and unhealthy. Epidemics of typhus are 
frequent, and ophthalmia and the “ Aleppo button ” are 
common. Scorpions, noted for the virulence of their 
poison, abound. There are a few small industries, 
silver filigree work, morocco leather, cotton, and silk. 
Fruit is grown near the town, but little of the adjoining 
land is cultivated. The principal exports are wool, 
mohair, copper ore, &c.; and the imports, cotton and 
woollen goods, indigo, coffee, sugar, petroleum, &c. The 
population is 25,000 (Turks, Kurds, and Arabs, 13,000; 
Armenians, Jacobites, Greeks, Protestants, and Jews, 
12,000). During the massacres of 1895 the Christians 
successfully defended themselves against the Moslems. 

(c. w. w.) 

Diaz, Narcisse Virgili® (1808-1876), French 
painter, was born in Bordeaux of Spanish parents, 25th 
August 1808. At first a figure-painter who indulged in 
strong colour, in his later life Diaz became a painter of the 
forest and a ‘‘ tone artist ” of the first order. He spent much 
time at Barbizon ; and although he is the least exalted of the 
half-dozen great artists who are usually grouped round that 
name, he sometimes produced works of the highest quality. 
At the age of ten Diaz became an orphan, and misfortune 
dogged his earlier years. His foot was bitten by a reptile in 
Meudon wood, near Sevres, where he had been taken to live 
with some friends of his mother. The bite was badly 
dressed, and ultimately it cost him his leg. Afterwards his 
wooden stump became famous. At fifteen he entered the 
studios at Sevres, where the decoration of porcelain 
occupied him ; but tiring of the restraint of fixed hours, he 
took to painting Eastern figures dressed in richly coloured 
garments. Turks and Oriental scenes attracted him, and 
many brilliant gems remain of this period. About 1831 
Diaz encountered Theodore Eousseau, for whom he 
entertained a great veneration, although Eousseau was. 
four years his junior ; but it was not until ten years later 
that the remarkable incident took place of Eousseau teach- 
ing Diaz to paint trees. At Fontainebleau Diaz found 
Eousseau painting his wonderful forest pictures, and 
determined to paint in the same way if possible. Eousseau,, 
then in poor health, worried at home, and embittered 
against the world, was difficult to approach. Diaz fol- 
lowed him surreptitiously to the forest, — wooden leg not. 
hindering, — and he dodged round after the painter,, 
trying to observe his method of work. After a time Diaz, 
found a way to become friendly with Eousseau, and 
revealed his anxiety to understand his painting. Eousseau 
was touched with the passionate words of admiration, and 
finally taught Diaz all he knew. Diaz exhibited many 
pictures at the Paris Salon, and was decorated' in 1851. 
During the war, twenty years later, he went to Brussels. 
■After 1871 he became fashionable, his works gradually 
rose in the estimation of collectors, and he worked 
constantly and successfully. In 1876 he caught cold at 
his son’s grave, and on 18th November of that year he died 
at Mentone, whither he had gone to recruit his health. 
Diaz’s finest pictures are his forest scenes and storms, and 
it is on these, and not on his pretty figures, that his fame 
is likely to rest. There are several fairly good examples 
of the master in the Louvre, and three small figure pictures 
in the Wallace Collection, Hertford House. Perhaps the 
most notable of Diaz’s works are “La F^e aux Perles’^ 
(1867), in the Louvre; “Sunset in the Forest” (1868); 
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Storm,” and “The Forest of Fontainebleau” (1870) 
at Leeds. Diaz had no well-known pupils, but Leon 
Bichet folloY^ed markedly his methods of tree-painting, 
and J. F. Millet (q.v.) at one period painted small figures 
in avowed imitation of Diaz’s then popular subjects. 

Authoeities.— A. Hustin. Les Artistes Odebres : Diaz. 
Paris. — D. Choal Thomson. The Barlizon School of Painters. 
London, 1890. — J. \Y. Mollett. Diaz. London, 1890. — J. 
Claretie. Peintres et Sculjpteurs Contemporains : Diaz, Paris, 
1882.— Albert Wolff. La Ca}ntale de VArt: Nareisse Diaz. 
Paris, 1886 . — Ph. Burty. Maitres et Petit-Maitres : W. Diaz. 
Paris, 1877. (d. c. T.) 

Diaz, Porfirio (1830 ), President of the 

Eepublic of Mexico, was born at Oaxaca 15th September 
1830. He was educated for the Church, but upon 
becoming his own master decided to follow the profession 
of the law; and, about 1855, the disturbed condition of 
the country, _in revolt against Santa Anna, made him a 
soldier. He_ took a prominent part in the resistance to the 
French invasion in 1863, and so greatly distinguished 
himself as to have become by 1867 commander of the 
army of the east, to which the capital surrendered after the 
execution of the Emperor Maximilian. He then retired 
into private life, but in 1870-72 was in arms against 
President Juarez, and in 1875 placed himself at the 
head of an insurrection against the Government of 
President Lerdo de Tejada. After many desperate 
struggles and hairbreadth escapes he entered the city of 
Mexico in November 1876, and was elected President in 
1877. His repudiation of all the promises he had made in 
the programme he had put forward at the begiiyiing of the 
civil war caused his term of office to be exceedingly stormy, 
but he suppressed all opposition, and in 1880 peacefully 
transmitted his power to General Gonzalez, his Secretary 
of War. In 1884 he was elected for a second term, 
and, the provision of the Constitution which for- 
bade the re-election of a President having been repealed, 
he continued to be regularly re-elected ; and no disquiet- 
ing event has since occurred, except an abortive attempt 
to assassinate him in 1897. Under his vigorous rule the 
most anarchical of Spanish American states has become the 
most orderly ; military revolts have disappeared ; the laws 
are executed without opposition ; industry has been 
stimulated, to the great increase of national wealth ; roads 
and railways have been multiplied; foreign capital has 
been invested and rendered secure; and the financial credit 
of the country, which had sunk to the lowest ebb, has been 
entirely re-established. All these benefits are owing to 
GenerM Diaz’s force of character and administrative 
ability, and he has incontestably earned the title of the 
regenerator of Mexico. 

Dibrugarh, a town of British India, in the 
Lakhimpur district of Assam, of which it is the head- 
quarters, situated on the Dibru river about 4 miles 
above its confluence with the Brahamaputra. In 1881 it 
had a population of 7153, and in 1891 of 9876. It is 
the terminus of steamer navigation on the Brahmaputra, 
and also of a railway running to important coal-mines and 
petroleum wells, which will ultimately be connected with 
the Assam-Bengal system. Large quantities of coal and 
tea are exported. There are a military cantonment, with 280 ■ 
men in 1898 ; the headquarters of the volunteer corps 
known as the Assam Valley Light Horse ; a Government 
high school, with 292 pupils in 1896-97 ; a training school 
for masters; and an aided school for girls. In 1900 a 
medical school for the province was established, out of a 
bequest of Ks. 50,000 left by the late Brigade-Surgeon J. 
Berry-White, which will be maintained by the Govern- 
ment, to train hospital assistants for the tea gardens. The 


Williamson Artisan School is entirely supported by an 
endowment. There are three ]printing-presses. 

Dictionaryo — A dictionary is a book in wLich the 
words of a language, or words of a special class, are 
arranged, generally in alphabetical order, and their mean- 
ing and idiomatic use are explained in the same or in "a 
different language. Most modern dictionaries give also the 
pronunciation of the words defined and an account of their 
derivation or etymology, and some add information of 
various kinds about the things or processes which certain 
words designate. If the latter variety are general (not 
limited to a special class of words) they are commonly 
called encyclopcBdic. A general dictionary in which the 
information given relates only to the meaning, idiomatic 
use, pronunciation, orthography, derivation, and history of 
words (or to some of these things) is literary, pedagogical, 
or philological. Special dictionaries are classed as technical 
when they include only the terms of one or more of the 
sciences, arts, or trades. The name is also given to 
certain w^orks, such as a “rhyming dictionary,” a “diction- 
ary of biography,” a “dictionary of quotations,” and the 
like, which are not of a strictly lexicographic character, 
and to encyclopaedias. For a detailed description of 
dictionaries of various kinds, and for a list of the more 
important of them, the reader is referred to the article in 
the ninth edition of this work, vol. vii. (pp. 179-193). 
Here only the more noteworthy recent work in general 
lexicography will be considered. 

^ At no time has progress in the making of general 
dictionaries been so rapid as during the second half 
of the 19th century. It is to be seen in three things: 
in the perfecting of the theory of what a general 
dictionary should be; in the elaboration of methods 
of collecting and editing lexicographic materials ; and in 
the magnitude and improved quality of the work which 
has been accomplished or planned. Each of these can 
best be illustrated from English lexicography, in which 
the process of development has in all directions been 
carried farthest. The advance that has been made in 
theory began with a radical change of opinion with regard 
to the chief end of the general dictionary of a language. 
The older view of the matter was that the lexicographer 
should furnish a standard of usage — should register only 
those words which are, or at some period of the language 
have been, “good” from a literary point of view, with 
their “proper” senses and uses, or should at least furnish 
the means of determining what these are. In other words, 
his chief duty w^as conceived to be to sift and refine, to 
decide authoritatively questions with regard to good usage, 
and thus to fix the language as completely as might be 
possible within the limits determined by the literary taste 
of his time. Thus the Accademia della Crusca, founded 
near the close of the 16th century, was established for 
the purpose of purifying in this way the Italian tongue, 
and in 1612 the Yocaholario degli Accademici della Crusca., 
long the standard of that language, was published. The 
Acad^mie Frangaise, the first edition of whose dictionary 
appeared in 1694, had a similar origin. In England the 
idea of constructing a dictionary upon this principle 
arose during the second quarter of the 18th century. It 
was imagined by men of letters — among them Alexander 
Pope — that the English language had then attained such 
perfection that further improvement was hardly possible, 
and it was feared that if it were not fixed by lexicographic 
authority deterioration would soon begin. Since there 
was no English “ Academy,” it was necessary that the task 
should fall to some one whose judgment would command 
respect, and the man who undertook it was Samuel John- 
son, His dictionary, the first edition of which, in two 
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folio volumes, appeared in 1755, was in many respects 
admirable, but it was inadequate even as a standard of 
the then existing literary usage. Johnson himself did 
not long entertain the belief that the natural development 
of a language can be arrested in that or in any other 
■way. His work was, however, generally accepted as a 
final authority, and the ideas upon which it was founded 
dominated English lexicography for more than a century. 
The first effective protest, in England, against the supremacy 
of this literary view was made by Dean (later Archbishop) 
Trench, in a paper on “Some Deficiencies in Existing 
English Dictionaries ” read before the Philological Society 
in 1857. “A dictionary,” he said, “according to that 
idea of it which seems to me alone capable of being 
logically maintained, is an inventory of the language; 
much more, but this primarily. ... It is no task of the 
maker of it to select the good words of the language. . . . 
The business which he has undertaken is to collect and 
arrange all words, whether good or bad, whether they 
commend themselves to his judgment or otherwise. . . . 
He is an historian of [the language], not a critic,'' That 
is, for the literary view of the chief end of the general 
dictionary should be substituted the philological or scientific. 
In Germany this substitution had already been effected 
by Jacob and Wilhelm Grimm in their dictionary of the 
German language, the first volume of which appeared in 
1854. In brief, then, the modern view is that the general 
dictionary of a language should be a record of all the words 
— current or obsolete — of that language, with all their 
meanings and uses, but should not attempt to be, except 
secondarily, or indirectly, a guide to “good” usage. 
A “standard” dictionary has, in fact, been recognized to 
be an impossibility, if not an absurdity. 

This theoretical requirement must, of course, be modi- 
fied considerably in practice. The date at which a modern 
language is to be regarded by the lexicographer as “ be- 
ginning ” must, as a rule, be somewhat arbitrarily chosen ; 
while considerable portions of its earlier vocabulary cannot 
be recovered because of the incompleteness of the literary 
record. Moreover, not even the most complete dictionary 
can include all the words which the records — earlier and 
later — actually contain. Many words, that is to say, 
which are found in the literature of a language cannot be 
regarded as, for lexicographic purposes, belonging to that 
language; while many more may or may not be held 
to belong to it, according to the judgment — almost the 
whim — of the individual lexicographer. This is especially 
true of the English tongue. “That vast aggregate of 
words and phrases which constitutes the vocabulary of 
English-speaking men presents, to the mind that endeav- 
ours to grasp it as a definite whole, the aspect of one of 
those nebulous masses familiar to the astronomer, in which 
a clear and unmistakable nucleus shades off on all sides, 
through zones of decreasing brightness, to a dim marginal 
film that seems to end nowhere, but to lose itself imper- 
ceptibly in the surrounding darkness” (Dr J. A. H. 
Murray, Oxford Diet., -General Explanations, p. xvii). This 
“marginal film” of words with more or less doubtful 
claims to recognition includes thousands of the terms of 
the natural sciences (the New-Latin classificatory names 
of zoology and botany, names of chemical compounds and 
of minerals, and the like) ; half-naturalized foreign words ; 
dialectal words ; slang terms ; trade names (many of which 
have passed or are passing into common use); proper 
names and many more. Many of these even the most 
complete dictionary should exclude; others it should in- 
clude; but where the line shall be drawn will always 
remain a vexed question. 

Another important principle upon which Trench insisted, 
and which also expresses a requirement of modern scientific 


philology, is that the dictionary shall be not merely a 
record, but also an historical record of words and their 
uses. From the literary point of view the most important 
thing is present usage. To that alone the idea of a 
“ standard ” has any apjfiication. Dictionaries of the older 
type, therefore, usually make the common, or “proper,” or 
“ root ” meaning of a word the starting-point of its definition, 
and arrange its other senses in a logical or accidental order, 
commonly ignoring the historical order in which the various 
meanings arose. Still less do they attempt to give data 
from which the vocabulary of the language at any previous 
period may be determined. The philologist, however, for 
whom the growth, or progressive alteration, of a language 
is a fact of central importance, regards no record of a lan- 
guage as complete which does not exhibit this grovdh in its 
successive stages. He desires to know wFen and where 
each word, and each form and sense of it, are first found in 
the language; if the word or sense is obsolete, when it 
died ; and any other fact that throws light upon its history. 
He requires, accordingly, of the lexicographer that, having 
ascertained these data, he shall make them the foundation 
of his exposition — in particular, of the division and arrange- 
ment of his definitions, that sense being placed first which 
appeared first in order of time. In other words, each 
article in the dictionary should furnish an orderly biography 
of the word of which it treats, each word and sense being 
so dated that the exact time of its appearance and the 
duration of its use may as nearly as possible be determined. 
This, in principle, is the method of the new lexicogr§.phy. 
In practice it is subject to limitations similar to those of 
the vocabulary mentioned above. Incompleteness of the 
early record is here an even greater obstacle ; and there 
are many words whose history is, for one reason or another, 
so unimportant that to treat it elaborately would be a 
waste of labour and space. 

The adoption of the historical principle involves a further 
noteworthy modification of older methods, namely, an 
important extension of the use of quotations. To Dr 
Johnson belongs the credit of showing how useful, when 
properly chosen, they may be, not only in corroborating 
the lexicographer's statements, but also in revealing special 
shades of meaning or variations of use which his definitions 
cannot well express. Ho part of Johnson’s work is more 
valuable than this. This idea was more fully developed 
and applied by Dr Charles Bichardson, whose Sfew 
Dictionary of the English Language . . . Illustrated hy 
Quotations from the Best Authors (1835-36), still remains 
a most valuable collection of literary illustrations. Lexi- 
cographers, however, have, with few exceptions, until a 
recent date, employed quotations chiefly for the ends just 
mentioned — as instances of use or as illustrations of cor- 
rect usage — with scarcely any recognition of their value 
as historical evidence ; and they have taken them almost 
exclusively from the works of the “best” authors. But 
since all the data upon which conclusions with regard to 
the history of a word can be based must be collected from 
the literature of the language, it is evident that, in so far 
as the lexicographer is required to furnish evidence for an 
historical inference, a quotation is the best form in which 
he can give it. In fact, extracts, properly selected and 
grouped, are generally sufiicient to show the entire mean- 
ing and biography of a word without the aid of elaborate 
definitions. The latter simply save the reader the trouble 
of drawing the proper conclusions for himself. A further 
rule of the new lexicography, according:ly, is that quota- 
tions should be used, primarily, as historical evidence, and 
that the history of words and meanings should be exhibited 
by means of them. The earliest instance of use that can 
be found, and (if the word or sense is obsolete) the latest, are 
as a rule to be given ; while in the case of an important 
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■word or sense, instances taken from successive periods of 
its currency also should be cited. ^Moreover, a quotation 
which contains an important bit of historical evidence 
must be used, whether its source is “good,” from the 
literary point of view, or not — whether it is a classic of the 
language or from a daily newspaper ; though where choice is 
possible, preference should, of course, be given to quotations 
extracted from the works of the best vuiters. This rule 
does not do away with the illustrative use of quotations, 
which is still recognized as highly important, but it sub- 
ordinates it to their historical use. It is necessary to add 
that it implies that the extracts must be given exactly and 
in the original spelling and capitalization, accurately dated, 
and furnished with a precise reference to author, book, 
volume, page, and edition; for insistence upon these 
requirements — ^which are obviously important, whatever 
the use of the quotation may be — is one of the most note- 
worthy of modern innovations. Johnson usually gave 
simply the author’s name, and often quoted from memory 
and inaccurately ; and many of his successors to this day 
have followed — altogether or to some extent — his example. 

The chief difficulty in the way of this use of quotations 
— after the difficulty of collection — is that of finding space 
for them in a dictionary of reasonable size. Preference 
must be given to those which are essential, the number 
of those which are cited merely on methodical grounds 
being made as small as possible. It is hardly necessary 
to add that the negative evidence furnished by quotations 
is generally of little value; one can seldom, that is, be 
certain that the lexicographer has actually found the 
earliest or the latest use, or that the word or sense has 
not been current during some intermediate period from 
which he has no quotations. 

Lastly, a much more important place in the scheme of 
the ideal dictionary is now assigned to the etymology of 
words. This may be attributed, in part, to the recent 
rapid development of etymology as a science, and to the 
greater abundance of trustworthy data; but it is chiefly 
due to the fact that from the historical point of view the 
connexion between that section of the biography of a 
word which lies within the language — subsequent, that is, 
to the time when the language may, for lexicographical 
purposes, be assumed to have begun, or to the time when 
the word was adopted or invented — and its antecedent 
history has become more vital and interesting. Etymology, 
in other words, is essentially the history of the form of a 
word up to the time when it became a part of the language, 
and is, in a measure, an extension of the history of the 
development of the word in the language. Moreover, it 
is the only means by which the exact relations of allied 
words can be ascertained, and the separation of words of 
the same form but of diverse origin (homonyms) can be 
effected, and is thus, for the dictionary, the foundation of 
all family history and correct genealogy. In fact, the 
attention that has been paid to these two points in the 
best recent lexicography is one of its distinguishing and 
most important characteristics. Belated to the etymology 
of words are the changes in their form which may have 
occurred while they have been in use as parts of the lan- 
guage — modifications of their pronunciation, corruptions 
by popular etymology or false associations, and the hke. 
The facts with regard to these things which the wide 
research necessitated by the historical method furnishes 
abundantly to the modern lexicographer are often among 
the most novel and interesting of his acquisitions. 

It should be added that even approximate conformity to 
the theoretical requirements of modern lexicography as 
above outlined is possible only under conditions similar to 
those under which the Oxford English Dictionaryyj 2 ^% under- 
taken (see below). The labour demanded is too vast, and 


the necessary bulk of the dictionary too great. When,, 
however, a language is recorded in one such dictionary^ 
those of smaller size and more modest pretensions can rest 
upon it as an authority and conform to it as a model so 
far as their special limitations permit. 

The ideal thus developed is primarily that of the general 
dictionary of the purely philological type, but it applies, 
also to the encyclopaedic dictionary. In so far as the- 
latter is strictly lexicographic — deals with w^ords as words,, 
and not with the things they denote — it should be made 
after the model of the former, and is defective to the 
extent in which it deviates from it. The addition of 
encyclopaedic matter to the philological in no way affects 
the general principles involved. It may, however, for 
practical reasons, modify their application in various w’ays. 
Eor example, the number of obsolete and dialectal words 
included may be much diminished and the number of 
scientific terms (for instance, ISTew-Latin botanical and 
zoological names) be increased; and the relative amount 
of space devoted to etymologies and quotations may be- 
lessened. In general, since books of this kind are designed 
to serve more or less as works of general reference, the 
making of them must be governed by considerations of 
practical utility wffiich the compilers of a purely philo- 
logical dictionary are not obliged to regard. The ency- 
clopjBdic type itself, although it has often been criticized 
as hybrid — as a mixture of two things which should be 
kept distinct — is entirely defensible. Between the diction- 
ary and the encyclopaedia the dividing-line cannot sharply 
be drawn. There are words the meaning of which 
cannot be explained fully without some description of 
things, and, on the other hand, the description of things 
and processes often involves the definition of names. To* 
the combination of the two objection cannot justly be 
made, so long as it is effected in a way — with a selection 
of material — that leaves the dictionary essentially a dic- 
tionary and not- an encyclopaedia. Moreover, the large 
vocabulary of the general dictionary makes it possible to 
present certain kinds of encyclopaedic matter with a degree 
of fulness and a convenience of arrangement which are 
possible in no single work of any other class. In fact, it 
may be said that if the encyclopaedic dictionary did not 
exist it would have to be invented ; that its justification 
is its indispensableness, Hot the least of its advantages 
is that it makes legitimate the use of diagrams and 
pictorial illustrations, which, if properly selected and exe- 
cuted, are often valuable aids to definition. 

On its practical side the advance in lexicography has 
consisted in the elaboration of methods long in use rather 
than in the invention of new ones. The only way to 
collect the data upon which the vocabulary, the defini- 
tions, and the history are to be based is, of course, to 
search for them in the written monuments of the language, 
as all lexicographers who have not merely bor- 
rowed from their predecessors have done. But 
the wider scope and special aims of the new modem 
lexicography demand that the investigation shall 
be vastly more comprehensive, systematic, and"^*"^ 
precise. It is necessary, in brief, that, as far as may be 
possible, the literature (of all kinds) of every period of the 
language shall be examined systematically, in order that all 
the words, and senses and forms of words, which have 
existed during any period may be found, and that enough 
excerpts (carefully verified, credited, and dated) to cover all 
the essential facts shall be made. The books, pamphlets, 
journals, newspapers, and so on which must thus be 
searched will be numbered by thousands, and the quota- 
tions selected may (as in the case of the Oxford Dictionary') 
be counted by millions. This task is beyond the powers 
of any one man, even though he be a Johnson, or a Littr4, 
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or a Grimm, and it is now assigned to a corps of readers 
wliose number is limited only by the ability of the editor 
to obtain such assistance. The modern method of editing 
the material thus accumulated — the actual work of com- 
pilation — also is characterized by the application of 
the principle of the division of labour. Johnson boasted 
that his dictionary was written with but little assistance 
from the learned, and the same was in large measure true 
of that of Littre. Such attempts on the part of one man 
to write practically the whole of a general dictionary are 
no longer possible, not merely because of the vast labour 
and philological research necessitated by modern aims, but 
more especially because the immense development of the 
vocabulary of the special sciences renders indispensable 
the assistance, in the work of definition, of persons who 
are expert in those sciences. The tendency, accordingly, 
has been to enlarge greatly the editorial staff of the 
dictionary, scores of sub-editors and contributors being now 
employed where a dozen or fewer were formerly deemed 
sufficient. In other words, the making of a “complete” 
dictionary has become a co-operative enterprise, to the 
success of which workers in all the fields of literature and 
science contribute. 

The most complete exemplification of these principles 
and methods is the Oxford English Dictionary. It origin- 
ated in the suggestion of Trench that an attempt should 
be made, under the direction of the Philological Society, 
to complete the vocabulary of existing dictionaries and to 
supply the historical information which they lacked. The 
suggestion was adopted, considerable material was collected, 
and Mr Herbert Coleridge was appointed general editor. 
He died in 1861, and was succeeded by Mr F. J. Furnivall. 
Little, however, was done, beyond the collection of quota- 
tions — about two millions of which were gathered — until 
in 1878 the expense of printing and publishing the pro- 
posed dictionary was assumed by the Delegates of the 
Clarendon Press, and the editorship was entrusted to Dr J. 
A. H. Murray. From that time the work has been carried 
on with vigour and increasing rapidity, and it will probably 
be completed about 1912. As the historical point of be- 
ginning, the middle of the 1 2 th century was selected, all 
words that were obsolete at that date being excluded, 
though the history of words that were current both before 
and after that date is given in its entirety; and it was 
decided that the search for quotations — which, according 
to the original design, was to cover the entire literature 
down to the beginning of the 1 6th century and as much 
of the subsequent literature (especially the works of the 
more important writers and works on special subjects) 
as might be possible — should be made more thorough. 
More than 800 readers, in all parts of the world, offered 
their aid ; and when the preface to the first volume appeared 
in 1888, the editor was able to announce that the readers 
had increased to 1300, and that three and one-half millions 
of quotations, taken from the writings of more than five 
thousand authors, had been amassed : numbers which must 
now be very greatly enlarged. The first part was issued 
in 1884, and up to April 1901 somewhat less, probably, 
than one-half of the work had appeared (to the word Lajp, 
with the exception of the letter K ; in five volumes and 
the first part of the sixth). The number of ’“main words,” 
“subordinate words,” and “special combinations” (the 
last term including a very large number of ordinary com- 
pounds, loose compounds, and phrases) defined in these 
pubhshed portions is given as 148,413, a figure which indi- 
cates a total for the whole dictionary of considerably more 
than 300,000. When this is compared with the 40,000 
words (about) registered by Johnson, the progress made in 
the direction of completeness will be evident. Com- 
pleteness, however, is less important than quality of work, 
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and for this the dictionary is equally notable. The his- 
torical method of exposition, particularly by quotations, is 
applied, if not in all cases with entire success, yet, on the 
whole, with a regularity and a precision which leave little 
to be desired. A minor fault is that excerpts from second 
or third rate authors have occasionally been used where 
better ones from writers of the first class either must have 
been at hand or could have been found. As was said 
above, the literary quality of the quotation is highly 
important even in historical lexicography, and should not 
be neglected unnecessarily. Other special features of the 
book are the completeness with which variations of pro- 
nunciation and orthography (with dates) are given; the 
fulness and scientific excellence of the etymologies, which 
abound in new information and corrections of old errors ; 
the phonetic precision with which the present (British) 
pronunciation is indicated ; and the elaborate subdivision 
of meanings. The definitions as a whole are marked by 
a high degree of accuracy. Work of such magnitude and 
quality is possible, practically, only when the editor of 
the dictionary can command not merely the aid of a very 
large number of scholars and men of science, but their 
gratuitous aid. In this the Oxford Dictionary has been 
singularly fortunate. The conditions under which it origin- 
ated, and its aim, have interested scholars everywhere, 
and led them to contribute to the perfecting of it their 
knowledge and time. The long list of names of such 
helpers in Dr Murray’s preface is in curious contrast with 
their absence from Dr Johnson’s and the few which are 
given in that of Littr4. Of the dictionary as a whole it 
may be said that it is one of the greatest achievements, 
whether in literature or science, of the Yictorian Age. 

The Oxford Dictionary furnishes for the first time data from 
which the extent of the English word -store at any given period, 
and the direction and rapidity of its growth, can fairly be 
estimated. Eor this purpose the materials furnished by the older 
dictionaries are quite insufficient, on account of their incomplete- 
ness and unhistorical character. For example, one hundred pages 
of the Oxford Dictionary (from the letter H) contain 1002 words, 
of which, as the dated quotations show, 585 were current in 1750 
(though some, of coarse, were very rare, some dialectal, and so on), 
191 were obsolete at that date, and 226 have since come into use. 
But of the more than 700 words — current or obsolete — which 
Johnson might thus have recorded, he actually did record only 
about 300. Later dictionaries give more of them, but they in no 
way show their status at the date in question. It is worth noting 
that the figures given seem to indicate that not very many more 
words have been added to the vocabulary of the language during 
the past one hundred and fifty years than had been lost by 1750- 
The pages selected, however, contain comparatively few recent scien- 
tific terms. A broader comparison would probably show that the 
gain has been more than twice as great as the loss, 

lu the Deutsches Worterhuch of Jacob and Wilhelm 
Grimm the scientific spirit, as was said above, first found 
expression in general lexicography. The desirability of a 
complete inventory and investigation of German words 
was recognized by Leibnitz and by various 18th-cen- 
tury scholars, but the plan and methods of the Grimms 
were the direct product of the then new scientific philology. 
Their design, in brief, was to give an exhaustive account 
of the words of the literary language (New High German) 
from about the end of the 15th century, including their 
earlier etymological and later history, with references 
to important dialectal words and forms ; and to illustrate 
their use and history abundantly by quotations. The first 
volume appeared in 1854. At the present time seven 
others have been completed, and one has nearly been 
finished, while parts of the remaining three (there are to 
be twelve in all) have been issued. Jacob Grimm (died 
1863) edited the first, second (with his brother, who died 
in 1859), third, and a part of the fourth volumes; the 
others have been edited by various distinguished scholars. 
The scope and methods of this dictionary have been 
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broadened somewbat as tbe work bas advanced. In 
general it may be said that it differs from tbe Oxford 
Dictionary chiefly in its omission of pronunciations and 
other pedagogic matter ; its irregular treatment of dates ; 
its mucb less systematic and less lucid statement of ety- 
mologies; its less systematic and less fruitful use of 
quotations; and its less convenient and less intelligible 
arrangement of material and typography. 

These general principles lie also at the foundation of 
the scholarly Dictionnaire de la langue fran^aise of E. 
Littr6, though they are there carried out less systematically 
and less completely. In the arrangement of the definitions 
the first place is given to the most primitive meaning of 
the word instead of to the most common one, as in the 
dictionary of the Academy; but the other meanings 
follow in an order that is often logical rather than his- 
torical, Quotations also are frequently used merely as 
literary illustrations, or are entirely omitted ; in the special 
paragraphs on the history of words before the 16th 
century, however, they are put to a strictly historical use. 
This dictionary — perhaps the greatest ever compiled by one 
man — ^was published 1863-72. (Supplement, 1878.) 

The Thesaurus Linguae LatinaCy prepared under the 
auspices of the German Academies of Berhn, Gottingen, 
Leipzig, Munich, and Vienna, is a notable application of 
the principles and practical co-operative method of modern 
lexicography to the classical tongues. The plan of the 
work is to collect quotations which shall register, with its 
full context, every word (except the most famihar particles) 
in the text of each Latin author doym to the middle 
of the 2nd century A.D., and to extract all important 
passages from all writers of the following centuries down 
to the 7th; and upon these materials to found a com- 
plete historical dictionary of the Latin language. The 
work of collecting quotations was begun in 1894, and the 
first part of the first volume has been published. 

In the making of all of these great dictionaries (except, 
of course, the last) the needs of the general public as well 
as those of scholars have been kept in view. But the 
type to which the general dictionary designed for popular 
use has tended more and more to conform is the encyclo- 
jpcedic. This combination of lexicon and encyclopaedia is 
exhibited in an extreme — and theoretically objectionable — 
form in the Grand dictionnaire universel du XIX^ siecle 
of Pierre Larousse. Besides common words and their 
definitions, it contains a great many proper names, with a 
correspondingly large number of biographical, geographical, 
historical, and other articles, the connexion of which with 
the strictly lexicographical part is purely mechanical. Its 
utility, which — ^notwithstanding its many defects — ^is very 
great, makes it, however, a model which will be copied in 
the future. Fifteen volumes were published 1866-76, and 
a much improved new edition {XoUveau Larousse Elustri) 
was being published during 1901-2. 

The most notable work of this class, in English, is The 
Century Dictionary y edited by Professor W. D. Whitney, 
and published 1889-91 in six volumes, containing 7046 
pages (large quarto). It conforms to the philological 
model in giving with great fulness the older as well as 
the present vocabulary of the language, and in the com- 
pleteness of its etymologies; but it does not attempt to 
give the full history of every word within the language. 
Among its other more noteworthy characteristics are the 
inclusion of a great number of modem scientific and 
technical words, and the abundance - of its quotations. 
The quotations are for the most part provided ydth refer- 
ences, but they are not dated. In the application of the 
encyclopaedic method this dictionary is conseryative, ex- 
duding, with a few exceptions, proper . names, and re- 
s|ricting, for the most part, the encyclopaedic matter «*to 


descriptive and other details which may legitimately be 
added to the definitions. Its pictorial illustrations are 
very numerous and well executed. In the manner of its 
compilation it is a good example of modern co-operative 
dictionary-making, being the joint product of a large 
number of specialists. IN'ext to the Oxford Dictionary\t 
is the most complete and scholarly of English lexicons. 

Among the more important dictionaries of European languages 
that have appeared since the list given in the 9th ed. of the Enty, 
Brit. vol. vii. (pp. 183-193) was written are the following: — 

Annandale. _ The Imperial Dictionary of the English Language^ 
by John Ogilvie, LL.D. ; new edition by Charles Annandale, 
M.A., London, 1882 ; 4 volumes. An encyclopsedic dictionary, 
which served in a manner as the foundation of the Century 
Dictionary. — Stoemonth and W. Bayne. A Dictionary of the 
English Language. 1885.— Mueeay and Beadley. The Oxford 
English Dictionary : A New English Dictionary on Eistorical 
Brincyples] founded mainly on the materials collected by the Philo- 
logical Society. Oxford, 1888 [1884]. — Whitney. The Century 
Dictionary: An Encyclopedic Lexicon of the English Language. 
New York, 1889-91. See above. — Poetee. Webster’s Inter- 
national Dictionary of the English Language. Springfield, Mass.„ 
1890. — Funk. A Standard Dictionary of the English Language. 
New York, 1894. — Huntee. The Encyclopedic Dictionary. 
London and New York, 1879-88. — Fennell. The Stanford 

Dictionary of Anglicized Words and Phrases. Cambridge, 1892. 
— Tollee. An Anglo-Saxon Dictionary based on Manuscript Col- 
lections of the late Joseph Bosworthy D.D. Oxford, 1882-98. — 
Skeat, An Etymological Dictionary of the English Language. 
Oxford, 1881. — Weight. The English Dialect Dictionary. Lon- 
don. Yol. 1, A-C, 1898 ; vol. 2, D-G, 1900. — Beadley. A 

Middle-English Dictionary by Francis Eenry Stratman ; a new 
edition by Henry Bradley. Oxford, 1891. — Matznee and Bieling. 
Altenglische Sprachproberiy nebst einem Wbrterbuch. Berlin, 
1878 — . This dictionary had been advanced as far as Misteleven 
in 1900. — Bescheeelle. Nouveau dictionnaire nationaly ou 
dictionnaire universel de la langue franc^aise. Paris, 1887. — 
OoDEFEOY. Dictionnaire de Vancienne langue frangaise, et de tons 
ses dialectes du IX‘ au XV^ sibcle. Paris, 1881-95 ; Complimenty 
1895 — . — Hatzpeld, Daemestetee, and Thomas. Dictionnaire 
giniral de la langue frangaise. Paris, 1890-1900. — Laeive et 
Fleuey. Dictionnaire frangais illustri des mots et des choses. 
Paris, 1884-91. — Peteooohi. Novo dizionario universale dellx 
lingua italiana. Milan, 1884-91. — Cueevo. Diccionario de 

construccion y regimen de La lengua castellana. A~B (1886) : C-D 
(1894). — Monlau. Diccionario etimoUgico de la lengua cakeUana. 
Madrid, 1881.— Zeeola, Toeo y Gomes, and Isaza. Diccionario 
enciclopidico de la lengua castellana. Paris, 1895.— Seeeano. 
Diccionario universal de la lengua castellana, ciencias, y artes." 
eneiclopedia de los conocimientos hummos. Madrid, 1876-81. — 
Baecia. Primer diccionario general etimoUgico de la lengua 
espanola. Madrid, 1881-83.— Sandees. Ergdnzungs- Wbrterbuch ^ 
der deutschen Sprache. Berlin, 1885. — Kluge. Etymologisches 
Wbrterbuch der deutschen Sprache. Strassburg, 1883. — Heyne. 
Deutsches Wbrterbuch. Leipzig, 1890-95. — Diefenbach and 

WuLCHEE. Eoch-und niederdeutsches Wbrterbuch der mittleren und ■ 
, neueren Zeit. In Ergdnzung der vorhandenen Worterbucher, ins- 
besondere das der Briider Grimm. Basel, 1885.^ — Weigand. . 
Deutsches Wbrterbuch. Giessen, 1873. — Sohade. Altdeutsches 
Wbrterbuch. Halle, 1872-82. — Kalkae. Ordhog til del oeldre 
Danshe Sprog. Copenhagen. (Incomplete.) — Dale. Groot 
Woordenboek der Nederlandsche taal. s’Gravenhage, 1898 (4th 
ed.). — Yeies and Winkel. Woordenboek der Nederlandsche taal. 
s’Gravenhage, 1882—. — ^Veewijs and Yeedam. Middelneder-. 

; landsch Woordenboek. s’Gravenhage, 1885-99 (A-N). — Feanck. 

' Etymologische Woordenboek der Nederlandsche taal. 1884-92. — ' 

, Evans. Dictionary of the Welsh Language. Carmarthen, 
1887. (Incomplete.)— Cleasby-Yigfusson. An Icelandic-English 
Dictionary boxed on the MS. Collections of the late Richard Gleasby, 

I enlarged and completed by Gudhrand Vigfusson, M.A. Oxford, 

1 1874.-; — Miklosich. Etymologisches Wbrterbuch der Slavischen 
, Sprachen. Wien, 1886.— Balg. A Comparative Glossary of the 
, Gothic Language. Mayville, Wisconsin, 1887-89. — Thesaurus 
Linguae Latinae, Leipzig, 1900. E. S.) 

DidoUf Hsnri (1840-1900), French Dominican 
priest, was born at Touvet, Is^re, on 17th March 1840. In 
i his early life he was brought into relations with Lacordaire. 
In consequence, probably, of this he became a Dominican 
i monk in 1862, He completed his theological studies at 
I the Minerva Convent at Kome, and became a great admirer 
I of the theology of Aquinas. The influence of Lacordaire 
; was further shown in the zeal displayed by the young 
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preacher in favour of a reconciliation between philosophy 
and science. In 1871 his fame had so much grown that he 
was chosen to deliver the funeral oration over the murdered 
archbishop of Paris, Monseigneur Darboy. After this he 
dehvered some discourses at the Church of St Jean de 
Beauvais in Paris on the relations between science and 
rehgion ; but his utterances, especially on the question of 
divorce, were deemed suspicious by those in authority, and 
his intimacy with Claude Bernard the physiologist was 
disapproved. He was interdicted from preaching and sent 
into retirement at the Convent of Corbara in Corsica. 
After eighteen months he emerged, and travelled in 
Germany, publishing an interesting work upon that 
country, entitled Les Allemands^ on his return to Prance. 
In 1890 he produced his best-knovm work, a Life of 
Jesus (Jesus-Christ), for which he had quahfied himself 
by travel in the Holy Land. In the same year he became 
director of the College Albert-le^Grand (Albertus Magnus) 
at Arcueil, and himseK founded three auxiliary institu- 
tions, Ecole Lacordaire, ^cole Laplace, and Ecole 
St Dominique. He wrote, in addition, several works on 
educational questions, and augmented his fame as an 
eloquent preacher by discourses preached during Lent and 
Advent. He died in 1900. (j. J. l"^.) 

Di©Cl© oh often (in French, Thionville)^ a fortified 
town of Germany, in Alsace-Lorraine, dist. Lorraine, on 
the Moselle, 22 miles north from Metz by rail, a railway 
junction of some consequence, with cultivation of wine, 
fruit, and vegetables, brewing, tanning, &c. It is an 
ancient Prank town {Theudonevilla^ Totonisvilla), in which 
imperial diets were held in the 8th century ; was captured 
by Cond4 in 1643 and fortified by Yauban ; capitulated 
to the Prussians in 1870. Population (1885), 8111 ; 
(1900), 10,062. 

Di©pp ©9 chief town of arrondissement, department 
of Seine Inf^rieure, Prance, 35 miles north of Eouen, with 
terminal station on railway from Paris. The Palais de 
Justice is a recent erection. Lace, woollen goods, and 
ceramic wares are now important manufactures. The 
ivory carving has greatly dechned in recent years, and 
instead of 300 in 1866 only about 40 workmen were 
employed in it in 1898. Efforts are being made, however, 
to give a fresh impetus to this industry. In 1900, 1894 
vessels of 497,446 tons entered and cleared, of which 
Great Britain’s share was 340,082 tons. Imports were 
valued (1899) at £5,248,000 ; exports at £6,732,000. 
The principal imports were textiles (chiefly silk), forming 
50 per cent. The principal exports were textiles (silk, 
cotton, and woollen), amounting to 40 per cent., and hides 
and skins. During the summer months large quantities 
of fruit are sent to England. The total port traffic on the 
Canal de Bourgoyne amounted to 94,774 tons in 1899. 
The number of vessels engaged in the fisheries in 1898- 
was 95, with 471 men. A school of fisheries, similar to 
that which has already rendered good service at Sables 
d’Olonne, has been established at Dieppe. A new harbour 
railway station and a landing stage were opened in 1900, 
and an esplanade -| mile in length is in course of construc- 
tion. The passenger traffic with England was represented 
in 1900 by 130,985 arrivals from and 139,143 departures 
to that country. The harbour, to which an improved 
approach is projected, comprises an outer and an inner 
port, with a total length of quayage 3772 feet. Depth 
at high tide in the outer port (ordinary spring) varies in 
different parts from 29 to 36 feet. There are four floating 
docks and a dry dock. The entrance channel, cut in the 
bed of the Arques, is 1950 feet long and 246 feet wide. 
Population (1881), 20,408; (1901), 21,798. 
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Di©t©tiCSa — The term dietetics is frequently applied 
to the science of the food and nutrition of man in health 
and disease. This article deals mainly with that part 
of the subject which has to do with the composition and 
nutritive values of foods and their adaptation to the use 
of people in health. The principal topics are : — 1. Pood 
and its functions. 2. MetaboHsm of matter and energy. 
3. Digestibihty and availability of food materials. 4. Puel- 
value of food. 5. Composition of food materials. 6. Pood 
consumption — studies of dietaries, 7. Hygienic economy 
of food. 8. Quantities of nutrients needed. 9. Pecuniary 
econmny of food. 

1. Food and its Fmictions. — Food is that which, taken 
into the body, builds tissue or yields energy. More specific- 
ally, food supphes the wants of the body in several ways : — 
(1) it forms the tissues and fiuids of the body ; (2) it repairs 
the waste of tissues ; (3) it is stored in the body for future 
consumption ; (4) it is consumed as fuel, its potential 
energy being transformed into heat or muscular energy or 
other forms of energy required by the body; and (5) in 
being consumed, it protects tissue or other food from con- 
sumption. The most healthful food is that which is best 
fitted to the needs of the user. To be adapted to his needs, 
the food must supply the different nutritive ingredients, or 
nutrients, in the kinds and proportions required by the body 
for building and repair and for supplying energy. It 
should also be in forms which the person can easily digest 
and which will “ agree ” with him. The cheapest food is 
that which furnishes the most nutriment at the least cost. 
The most economical food is that which is most healthful 
and cheapest. Ordinary food materials, such as meat, fish, 
eggs, potatoes, wheat, &c., consist of — refuse, e,g., the bones 
of meat and fish, shells of shellfish, skin of potatoes, bran 
of wheat, &c. ; edible portion, e.g., the flesh of meat and 
fish, the white and yolk of eggs, wheat flour, &c. The 
edible portion consists of water and nutritive ingredients 
or nutrients. 

The principal kinds of nutritive ingredients are protein, 
fats, carbohydrates, and mineral matters. The water, refuse 
(and salt of salted meat and fish), are here regarded as non- 
nutrients and, in comparing the values of different food 
materials for nourishment, are left out of account. The 
following are familiar examples of compounds of each of 
the four principal classes of nutrients ; — 

Protein . — The term protein is here used to include the 
nitrogenous nutrients of foods except the nitrogenous fat, 
namely, the proteids, e.g., albumen (white of egg), casein 
(curd) of milk, myosin of muscle (lean meat), gluten of wheat, 
&c. ; and the non-proteids, including the so-called extract^ 
ives (e.g., creatin) of meats and the amides {e.g., asparagin),,. 
and allied compounds of vegetables and fruits.^ 

Fats. — ^Fat of meat ; fat (butter) of milk, olive oil, oil of 
corn, wheat, <kc. (Here are included the nitrogenized fats, 
as lecithin.) 

Carbohydrates. — Sugats, starches, cellulose (woody fibre),, 
&c. 

'Mineral Matters. — Phosphates, sulphates, and chlorides- 
of potassium, sodium, calcium, &c. 

Protein forms tissue (muscle, tendon, (fee.) and fat, and 
serves as fuel. Pats form fatty tissue (not muscle, kc.} 
and serve as fuel. Carbohydrates are transformed into fat 
and serve as fuel. All these nutrients yield energy in the 
form of heat and muscular power. In being themselves- 
burned to yield energy, the nutrients protect each otheF' 
from being consumed. The protein and fats of body tissue 

^ Unfortunately the terms applied by different writers to these- 
nitrogen ons compounds are very conflicting. In accordance with, a 
common usage, preference is here given! to the word protein to cover all 
the nitrogenous compounds except the nitrogenous fats, though the: 
word proteid is sometimes used in this signifidation. 
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are used like those of food. An important use of the 
carbohydrates and fats is to protect body tissue (muscle, 
&c.) from consumption. What compounds are especially 
concerned in the production of intellectual or nervous 
■energy is not known. The idea that fish is especially rich 
in phosphorus and valuable as brain food has no foundation 
in observed fact. 

Heat and muscular work represent forms of energy. 
The energy is developed as the food is consumed in the 
body, and is measured in the laboratory by means of an 
apparatus called the calorimeter. The unit commonly used 
is the calorie, the amount of heat which would raise the 
l^emperature of a kilogram of water 1 degree centigrade, or 
approximately 1 pound of water 4 degrees Fahrenheit. By 
heat of combustion is meant the amount of heat which a 
.given substance yields upon combustion with oxygen out- 
.side the body. Thus a gram of cane-sugar yields 3*96 
•calories, and a gram of proteid, in the form of white of egg, 
5*69 calories. By fuel- value is here meant the total 
•energy which a given substance ‘can yield the body ; in 
■other words, it is the heat of combustion of that part of the 
food which is capable of oxidation within the body. 

2. Metabolism of Matter and Energy . — In so far as its 
material phenomena are concerned, life consists of transfor- 
mations of matter and energy, to which the term metabolism 
is applied. The processes of metabolism are thus of two 
-definite and closely allied kinds — ^the metabolism of matter, 
in which the changes are chemical, and that of energy, in 
which the changes are physical. To say that the chemical 
fransformations in the body obey the law of the conserva- 
tion of matter is simply to say that the body can neither 
create nor destroy matter — a principle long since demon- 
jstrated and universally accepted. It would seem that the 
metabolism of energy must in like manner obey the law of 
the conservation of energy, but owing to the great experi- 
mental diffi culties the actual demonstration of this principle 
has been long delayed. For this demonstration it is 
necessary to prove that the income and expenditure of 
•energy are equal. The body receives energy in the com- 
p)ounds of the food and drink. In the processes of 
nutrition the potential energy of these compounds is 
metabolized, and appears as kinetic energy in the heat 
given off from the body, and in the external muscular work 
performed, although a small amount remains unchanged, 
mostly in the unoxidized materials excreted ’by the kidneys, 
intestines, and otherwise. The minute quantities given off 
as electricity or light by some animals are here neglected. 
The apparatus and methods of experimenting lately devised 
make it possible to measure the energy of income in food 
and drink on the one hand, and that of expenditure in body 
heat, external work, and unoxidized excretory products on 
the other. The potential energy of income and expendi- 
ture is measured by the heat of combustion of food and 
excretory products as determined by burning with oxygen 
in the bomb calorimeter. The kinetic energy, which is 
found only in the expenditure, is measured by the respira- 
tion calorimeter — an apparatus in which the subject of the 
experiment (a man, for instance) remains for a number of 
•days and nights under conditions which permit of com- 
parison between the matter and energy taken in and given 
off. This involves weighings, measurements, and analyses 
of the food and drink, and of respiratory and other 
•excretory products, and measurements of the heat given off 
by the body, and of the external mechanical work, allow- 
ance being made for the energy of the body material 
gained or lost during the experiment. 

Partial measurements of income and expenditure of energy were 
published by Bubner ^ in 1894:. The experiments were made with 


^ Ztschr. Biol. 30, 73. 


dogs without external muscular work. The income of energy was 
computed from the excretory products, while the outgoings in the 
form of heat (since no external muscular work was done) were 
measured directly. In the average of 8 experiments, which continued 
during 45 days, the two quantities agreed within 0-47 per cent. , thus 
demonstrating, what the author desired to prove, that the heat 
given off from the body came solely from the oxidation of food 
within it, Besults in accord with these were reported by 
Studenski ^ and by Laulanie in 1898.^ Besults of experiments with 
men have been lately published by Atwater, Bosa, and Benedict 
and associates,^ who used a respiration calorimeter as above men- 
tioned, and made detailed analyses and determinations of heats of 
combustion of food, drink, and excretory products, and measure- 
ments of heat given off by the body and the heat equivalent of the 
external muscular work done. In all, 30 experiments had been 
reported by November 1901, occupying from 2 to 4 days each, or a 
total of 93 days of experimenting. In some of these experiments 
the subject was at rest ; in others he rode a stationary bicycle belted to 
a dynamo, so that the external muscular work was used to generate 
an electric current which was measured and afterwards transformed 
into heat within the calorimeter by passage through a resistance, 
the heat being measured with that given off by the body. The 
diet was generally not far from sufficient to maintain nitrogen and 
carbon equilibrium. In these experiments the energy actually 
measured, in the form of heat given off from the body and that from 
the external muscular work done in work experiments, accord on 
the average very closely with the estimated potential energy of the 
material oxidized in the body. It is to be observed, however, that 
the variations for individual days, and in the averages for the indi- 
vidual experiments as well, were considerable, sometimes amounting 
to 6 per cent., or even more. This is perhaps not strange in view 
of the physiological conditions of the experiments. In the average 
of all the experiments the measured energy of expenditure was 99 ‘8 
per cent, of the estimated energy of income ; in other words, they 
agreed within two parts in one thousand. "While these results do 
not absolutely prove the application of the law of the conservation 
of energy in the human body, they certainly approximate very 
closely to such demonstration. It is, of course, possible that 
energy may have been given off from the body in other forms than 
heat and external muscular work. Thus it is conceivable that in- 
tellectual activity may involve a transformation of physical energy, 
and that this energy may be eliminated in some form now 
unknown. But if the body did give off energy which was not 
measured in these experiments, the quantity must have been ex- 
tremely small. It seems fair to infer from these results that the 
metabolism of energy in the body occurred in conformity with the 
law of the conservation of energy. 

3. Digestibility and Availability of Food . — The value of 
a food for nutriment depends not only upon the kinds and 
amounts of nutrients which it contains, but also upon the 
proportions of these nutrients which the body can digest 
and make available, and upon the ease and convenience 
with which the materials are utilized. By digestion in the 
narrower sense is understood the changes, chiefly chemical, 
but partly physical, which the food undergoes in the 
alimentary canal in order to prepare it for absorption. By 
digestibility of food, as the term is popularly understood, 
several things are, or may be, meant. Some of these (as 
the ease with which* a given food material is digested, the 
time required for the process, the influence of different 
methods of preparation, including cooking, and the 
influence of condiments) are so difficult of measurement, 
and others (as bodily conditions, and the question as to 
whether a given food agrees or disagrees with a given 
person) are so dependent upon the peculiarities of different 
individuals, as to make it impossible to lay down hard and 
fast rules. The term digestibility is also applied to the 
proportion of the several kinds of nutrients which the body 
can digest from different kinds of food materials. These 
proportions are best found by actual experiment in which 

2 In Rnssian. Cited in Bulletin No. 45 of the Office of Experiment 
Stations, XJ.S. Department of Agricnlture; “A Digest of Metabolism 
Experiments,” by W. 0. Atwater and C. F. Langworthy. 

^ Archiv. de biol. norm, et^ath.^ 1898, 4. 

^ Office of Experiment Stations, U.S. Department of Agriculture, 
Bulletin No. 63, “Description of a New Respiration Calorimeter,” by 
W. O. Atwater and E. B. Rosa ; and Bulletin No. 69, “ Experiments 
on the Metabolism of Matter and Energy in the Human Body,” by W. 
0. Atwater and E- Gr. Benedict. 
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people of different classes eat known amounts of different 
food materials, and the amounts digested are determined 
by weighings and analyses of the food and excreta. 
Suppose'^the'diet to consist of bread and milk. The larger 
part of the nutrients will be digested, absorbed, taken into 
the circulation, and utilized. A small proportion, how- 
ever, will pass through the intestines undigested, and along 
with this undigested residue there will also be excreted a 
certain amount of residuum, mainly from the digestive 
juices. That is to say, these two forms of residues, the 
undigested portions of the food and the metabolic products, 
are not oxidized, but are excreted together. To find what 
proportion of the diet is actually available to the body for 
the two great purposes of building of tissue and yielding of 
energy, we must take the total quantity of nutrients, and 
subtract the amounts given off unconsumed. Thus the 
handling of the bread and milk within the body, and get- 
ting it into condition to be metabolized in the system, 
involves the rejection by the intestines of a certain amount 
of material unavailable for the general purposes of nutri- 
tion. This brings out the difference between digestibility 
and availability. The former applies to the amounts 
actually digested in the alimentary canal, the latter to the 
amounts actually available for use. The difference is 
practically the amount used to digest the food and make it 
available. 

This subject is comparatively new, and although experimental 
inquiries have been actively pushed since 1880, and especially since 
1890, the results are still insufficient for exact statements regard- 
ing the availability of different kinds of food material. The 
following estimates^ are based upon the results of nearly 300 
experiments, made in Europe and in the United States, with per- 
sons, chiefly men, living upon different diets. The figures are 
subject to revision as data accumulate. "While they are not to be 
taken as exact measures of the availability of every kind of food of 
each given class, they probably represent fairly well the average 
availability of these classes of food materials -under ordinary 
circumstances. 


Coefficients of Availability and Fuel-Value of Kutrients, 



Coefficients of 
Availability. 

Fuel-Value per gram 
of Total Nutrients. 

Kind of Food. 

Protein. 

1 

Carbo- 

hydrates. 

Protein. 

1 

Carbo- 

hydrates. 


Per c. 

Per G. 

Per c. 

Cals. 

Cals. 

Cals. 

Meats and fish 

97 

95 

98 

4*25 

9-00 

3-80 

Eggs . 

97 

95 

98 

4*35 

9*00 

3-80 

Dairy products 
Animal food (of 

97 

95 

98 

4*25 

8*80 

3-80 

mixed diet) 

97 

95 

98 

4*25 

8*95 

3*80 

Cereals . 

85 

90 

98 

3-70 

8*35 

4*10 

Legumes (dried) 

78 

90 

97 

3-20 

8-35 

4-05 

Sugars . 

— 

— 

98 

— 

— 

3-85 

Starches 

— 

— 

98 

— 

— 

4-10 

Vegetables 

83 

90 

95 

2-90 

8*35 

4*00 

Fruits . 

Vegetable food (of 

85 

90 

90 

3-15 

8*35 

3*60 

j 

mixed diet) 

Total food (of mixed 

85 

90 

97 

3*55 

8*35 

4*00 

diet) . 

92 

95 

97 

4*00 

8*90 

4*00 


4. Fml- Value of Food . — The fuel-value of a particular 
food material depends on the proportions of available nutri- 
ents which can be oxidized in the body. It is commonly 
assumed that the available fats and carbohydrates are 
completely oxidized. Their fuel-value is the same as the 
heats of combustion of the available nutrients. The oxida- 
tion of the nitrogenous compounds, — proteids and non- 
proteids, — however, is not complete, considerable portions of 

and Bryant, Connecticut, Agricultural Experiment Station, 


the nitrogen being excreted in the kidneys in urea, 
creatinin, and other organic compounds. In determining 
the quantities of energy derived from the oxidation of the 
nitrogenous material in the body, therefore, allowance 
must be made for the energy lost to the body in these 
latter compounds. It will be seen that the term fuel-value is 
here used to represent the potential energy of the material 
actually oxidized, or capable of being oxidized, in the 
body. It thus represents the actually available energy, and 
might be called the physical fuel-value in distinction from 
the physiological fuel-value, which depends upon the ways^ 
the energy, made kinetic, is used by the body. This dis- 
tinction corresponds to the one above made between the 
amounts of available nutrients and the extent to which they 
are actually utihzed by the body. 

The estimates of Riibner ^ commonly quoted for the fuel- value of 
the nutrients of mixed diet are as follow : — protein, 4T; fats, 9-3 
and carbohydrates, 4‘1 calories per gram. These factors were, 
however, originally, intended to represent the average heat of com- 
bustion of the different nutrients in the ordinary mixed diet, allow- 
ance being made for the energy lost in the incomplete oxidation off 
the nitrogenous compounds of the urine. Later estimates have 
been made by Atwater and associates,} using data much more 
extensive than were available to Rubner, and including results of a. 
considerable amount of experimenting in the United States. The 
factors for the different nutrients represent in each case the 
amount of energy which the body is capable of obtaining from one- 
gram of the particular nutrient as it exists in the food as eaten in. 
ordinary mixed diet. 


Fstimates of Heats of Combustion and Fuel- Value of Futrients 
in Ordinary Mixed Diet. 


Nutrients. 

Heat of 
Combustion. 

Fuel-Value. 

One gram of protein . 

One gram of fats 

One gram of carbohydrates 

Calories. 

5*65 

9*40 

4-10 

Calories. 

4*0 

8*9 

4*0 


Thus, averaging together the fats in ordinary mixed diet, one gram’ 
burned in the calorimeter would yield 9 *40 calories of energy in the 
form of heat. Of this gram 95 per cent, is reckoned as available 
for oxidation in the body, and the part so oxidized would yield 
energy, in the form of heat, muscular work, &c., equivalent to* 
(9*40 X ‘95 =) 8*9 calories. In like manner the heat of combus- 
tion of average protein is estimated at 5 *65 calories per gram. Of 
this, 92 per cent, is estimated as available, and its potential energy* 
would be (5 ‘75 x *92 =) 5 ‘2 calories. But part of this escapes 
oxidation, and is excreted by the kidneys. Allowing 1 *2 calories’ 
for the potential energy of this portion, that actually oxidized will 
yield (5 ‘2 - 1‘2 =) 4‘0 calories, which is taken as the fuel-value- 
of the protein. Similarly, 97 per cent, of the total energy of carbo- 
hydrates is assumed to be available for use in the body. Nutrients, 
of the same class, but from different food materials, vary both in^ 
availability and in heat of combustion, and hence in fuel-value. 
The above estimates seem to represent the best averages available- 
(1900), but are subject to revision. 

5, Composition of Food Materials. — Different food: 
materials vary widely in their proportions of nutrients^ 
water, and refuse. In general, the animal foods have the- 
most protein and fats, while the vegetable foods are rich 
in the carbohydrates — starch and sugar. The chief nutrient 
of lean meats and fish is protein. Cheese has a large 
quantity of protein because it contains the most of the- 
proteids of the milk. Among the vegetable foods, beans- 
and peas have a high proportion of protein. The propor- 
tion in oatmeal is also large. In wheat it is moderate, and 
in maize meal and rice it is rather small. The materials, 
with the highest fuel-value are those with the most fat, 
because the fuel-value of the fat is, weight for weight,, 
two and one-fourth times as great as that of either sugar, 
starch, or protein. Hence fat pork and butter lead the 
other materials in fuel-value. The fat meats in general 


2 Ztschr. Biol., 21, 1885, p. 377. 
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stand Iiigli in tliis resioect. So also do the grains, flour, 
and meal, as they have very little water and large quan- 






Available Kutnents. 


Kind of Food MatenaL 

o 

^ 2 

"3 

■g 

.O ^ 

■3 

Fuel-Value. 




"o 



<1 

Per 

Pound. 

Per 

Kilo. 


Per 

Per 

Per 

Per 

Per 

Per 

Calo- 

Calo- 


cent. ■ 

cent. 

cent. 

cent. 

cent. 

cent. 

nes. 

nes. 

Beef^i — 






0-7 

1010 

2220 

LeELner cuts 2 . 

64-4 

1-6 

18-9 

14-7 


Medium fat cuts 3 . 

61*5 

1-8 

17-9 

lS-5 

... 

0-7 

1155 

2545 

Fatter cuts ^ . 

56-4 

20 

16^5 

24-9 


0-7 

1400 

3090 

Bound 

65-5 

1-6 

19 7 

12-9 


0-8 

950 

2090 


60-6 

1-8 

17-9 

19-2 


08 

1185 

2610 

Side .... 

59-7 

1-8 

17-6 

20-9 


0-7 

1250 

2760 

Canned, corned 

51 S 

2‘7 

25-5 

17-S 


3-0 

1275 

2805 

Dried, smoked 

54 ‘3 

35 

29-1 

6-2 


6-8 

850 

1870 

Veal — 







760 



70-0 

1-3 

19-6 

8-6 


0-9 

1680 


69-0 

1-3 

19-3 

10 3 


08 

830 

1825 

Side .... 

71-3 

1-2 

19-6 

7-7 


0-8 

725 

1595 

Mutton — 




17-1 


0-8 

1095 


Leg .... 

62*S 

1-7 

17-9 


2410 

50*2 

2-4 

15*5 

31-4 


0-G 

1660 

3665 

Side .... 

53*G 

2*2 

15*7 

28-3 


06 

1535 

3380 

Pork — 










52-0 

2-2 

16 1 

286 


0-8 

1555 

3425 

Ham, smoked . 

40-3 

3-8 

15-8 

36-9 


3-4 

1905 

4200 

Fat, salt . 

7-9 

5-4 

1-8 

81*9 


2-9 

3565 

7860 


18-8 

4-8 

9-6 

64-0 


3-3 

2950 

6500 


4-8 

4-8 

2-1 

89-3 


0*1 

3890 

8575 

Chicken 

63-7 

1-6 

18-7 

15-5 


0-8 

1040 

2295 

Turkey 

55-3 

1-9 

20-5 

21-8 


0-8 

1350 

2975 

Eggs . 

73*7 

1-1 

14 4 

10*0 


08 

725 

1600 

Cod, 5 fresh 

82 ’6 

0-8 

16-0 

0-4 

... 

0-9 

335 

740 

Cod, salt . 

53-5 

6-8 

20-9 

03 


18-5 

430 

950 

Mackerel,® fresh 

73-4 

1-3 

18-1 

6-7 


0*9 

650 

1430 

Salmon, tinned . 

63*5 

1-9 

21-1 

11-5 

... 1 

2-0 

915 

2020 

Oysters 

Butter 

88-3 

0-6 

58 

1-2 

3-3 

0-8 

225 

500 

11-0 

4-3 

1*0 

80 8 


0-2 

3410 

7515 

Cheese 

34-2 

3-4 

25*1 

32-0' 

2-4 

2-9 1 

1880 

4145 

Milk (whole) 

87-0 

0-5 

3-2 

3-8 

6-0 

0-5 

310 

665 

Milk (skimmed) . . 

00-5 

0-3 

3-3 

0-3 

5*1 

0*6 

170 

370 

■ Maize (Indian corn) 
meal 

12^5 

3-2 

7-5 

1-7 

74*3 

0-8 

0 

1635 

3620 

Oatmeal . 

7-3 

4-9 

13-2 

6-5 

65*9 

1-4 

1800 

3970 

' Bice .... 

12-3 

2 9 

6-5 

' 03 

77-7 

0-3 

1615 

3560 

Bye flour . 

12*9 

3-0 

5-3 

■ 0-8 

77*6 

0-5 

1615 

3570 

Buckwheat flour 

13-6 

2-8 

5*2 

1-1 

76*6 

0-7 

1650 

3640 

Graham flour . 

11-3 

3-9 

10-3 

2-0 

71*1 

1-4 

1650 

3640 

Entire wheat flour . 

11-4 

3-8 

10-7 

1-7 

71*6 

0-8 

1655 

3650 

Fine wheat flour 

12-0 

3-3 

8*8 

0*9 

74-6 

0*4 

1635 

3605 

Wheat breakfast foods 

9-6 

3-7 

9-4 

16 

74-8 

1*0 

1680 

3705 

Wheat bread, white . 

35*3 

2-8 

7-1 

1-2 

52-8 

0-8 

1200 

2645 

Bye bread . 

Biscuit (crackers) 

35-7 

2-8 

7-0 

0-5 

52*9 

1-1 

1170 

2685 

6*8 

4-3 

8-3 

7-9 

71-3 

1-4 

1765 

3890 

Sugar .... 

... 

... 

... 

... 

98*0 

... 

1760 

3870 

Stoch 

... 


... 

... 

98*0 

... 

1860 

4125 

Beans, dried 

12-6 

^9 

17-5 

1-6 

57-8 

2-6 

1495 

3290 

Beets 7 . . . 

87-5 

1-1 

1-2 

01 

9*3 

0-8 

200 

445 

Cabbage 8 . 

91*5 

10 

1*3 

03 

5*1 

08 

130 

290 

Squash 

88-3 

1-3 

1*1 

0-6 

8*2 

0-0 

195 

430 

Potatoes . 

78-3 

1-5 

i-a 

0-1 

17*7 

0*8 

370 

815 

Sweet potatoes . 

69-0 

2-2 

1-3 

0-6 

26-1 

0*8 

545 

1200 

Tomatoes . 

94-3 

0-6 

0-7 

0*4 

3-6 

0*4 

100 

215 

Apples 9 . . . 

84-6 

1-6 

0-3 

0-5 

12-8 

0*2 

260 

670 

Bananas . 

75-3 

2-7 

1*0 

0-6 

19-9 

0*6 

400 

885 

Grapes 

77-4 

2-4 

1*0 

1-4 

17*4 

0*4 

390 

865 

Oranges 

86-9 

1-4 

0-6 

0-2 

10-5 

0*4 

210 

465 

Strawberries 10 . 

90-4 

1-0 

0-8 

0-5 

6-6 

0*5 

155 

345 


tities of carbohydrates. ’Potatoes are quite low in the list 
in respect to fuel-value as well as protein, principally 
because they are three-fourths water. Por the same reason, 


^ Meats, eggs, fish, and some vegetables and fruits contain more or 
less refuse in the form of bone, sheU, skins, &c. Thus, on the average, 
the food materials enumerated above would contain about the following 
percentages of refuse : beef round 7, loin 13, side 17 ; veal leg 14, loin 
17, side 23 ; mutton leg, loin, and side 16 to 19 ,* pork loin 20 ; ham 
14 ; chicken 26 ; tmkey 23 ; eggs 11 ; fresh cod (bone, skin, &c.) 53 ; 
salt cod 25 ; and fresh mackerel 45 per cent. The proportion of refuse 
in vegetables and fruit may vary from 10 to 50 per cent., according to 
the way they are prepared for the table. 

^ Such as round, shoulder, rump, and shank. 

® Such as rib, loiu, and chuck. 

^ Such as brisket, plate, and flank. 

^ Typical of lean fish, such as haddock, bluefish, flounder, weakfish, 
bass, perch. 

® Typical of fat fish, such as salmon, halibut, shad, &c. 

Typical of roots, such as parsnips, carrots, &c. 

® Typical of leafy vegetables, such as cauliflower, lettuce, spinach, &c. 

^ Typical of such fruits as the pear, peach, apricot, &c. 

T^ical of berries, such as raspberries, &c. 


milk, wbich is seven-eigbtlis water, ranks low in respect to 
both, protein and fuel-value. 

Like food materials differ considerably in percentage 
composition. This is especially true of meats. Thus the 
leaner portions of beef from a fat animal may be nearly as 
fat as the fatter portions from a lean animal. From the 
analyses now available it would appear that American meats, 
especially beef and pork, are generally fatter than those 
produced upon the continent of Europe. English meat 
products seem to resemble American rather than contin- 
ental European products in respect to fatness, although 
the pubhshed analyses are insufficient for definite com- 
parison. 

The foregoing table shows the average percentage com- 
position of some of the more common food materials. The 
analyses are mostly of American products, since there are' 
but few available analyses of English food materials, and 
these probably differ but little from the average of similar 
materials produced in the United States. The compara- 
tively few available analyses of meats produced on the 
continent of Europe imply that they contain, as a rule, 
considerably less fat and more water, and often more protein, 
than American meats. The fuel-values per pound would 
consequently be smaller. The values for the leaner meats 
in the table would very likely represent more nearly the 
medium fat meats of the Continent, while values for medium 
fat meats in the table would probably represent fat meats 
of continental Europe. The figures for leaner parts of 
beef in the table are for such cuts or joints as the loin, 
shoulder, rump, and shank. The medium fat meats would 
include such portions as the rib, loin, and chuck, while the 
brisket, plate, and navel represent the fatter portions. The 
proportion of bone in meat as ordinarily pm-chased will 
vary from almost nothing in “ shoulder clod ” and “ round 
to as much as 40 or 50 per cent, in the shank. The com- 
position of the materials in the table is shown for the 
edible portion free from refuse. 

6. Food Consumption — Studies of Dietaries . — The actual 
food consumption of persons of different age, sex, and 
occupation is found by means of dietary studies. The 
general plan of such a study includes the determination of 
the amounts and composition of the food consumed by a 
giveu number of persons during a certain number of days, 
and the deduction of the quantities per person or per man 
per day. In dietary studies of families the number of 
meals for one man to which the total number of actual 
meals taken is equivalent is frequently estimated upon the 
basis of the potential energy of the relative amounts of food 
assumed to be eaten by men and women with different 
occupations, and by children of different ages, as compared 
with an adult man at moderately hard manual labour. 
These energy equivalents are somewhat arbitrary, and will 
require revision from time to time as data accumulate. 
Those used in the American dietary studies referred to below 
are^i : A man at moderately active manual labour, 10 ; a man 
with sedentary occupation, or a woman with moderate work, 
or a boy between 14 and 16 years of age, 8 ; a girl between 
14 and 16 years, 7 ; children between 10 and 13 years, 6 ; 
between 6 and 9 years, 5 ; between 2 and 5 years, 4 ; and 
under 2 years, 3. Until the last two decades comparatively 
few exact studies of actual food consumption of people of 
different age, sex, and occupation bad been reported. 
More of these were from Germany than from any other 
country, although valuable work had been done in England, 
France, and elsewhere. Of late the activity of this kipd 
of experimenting in Europe has increased, especially in 
Pussia, Italy, and Sweden. Outside of Europe there has 

Later experience has led to slight changes in the estimates for hoys 
and girls, makilig : boys at 12, 7 ; 13-14, 8 ; 15-16, 9 ; and girls at 
^ 13-14,7; 15-16, 8. 




DIETETICS 


bcBii considerablG invcstigSition in soitig Asiatic countriGS, 
notably Japan, but tbG most active inquiry during the past 
few years has been in the United States. 

Not all the studies of dietaries are made with sufficient 
completeness to furnish accurate data. Those which are 
being made at the present time are probably more trust- 
worthy than most of the older ones. The total number of 
studies of dietaries which have been reported is difficult to 
determine. The number which are sufficiently accurate 
to be included in statistical averages may perhaps be 
roughly estimated at 700 to 800, of which over 300 
have been made within the past ten years in the United 
States, and more are rapidly accumulating. The number 
of persons in the individual studies has varied from 1 to 
100 or more. The data thus accumulated may be regarded 
as the beginning of the study of the comparative nutrition 
of mankind, but are not yet sufficient to warrant the 
definite generalizations which are to be desired. The figures 
of the following table will serve as illustrations : — 

Quantities of Available Nutrients and Energy in Actual Daily 
Food Consunugtion of Fersons in Different Circumstances. 


{Quantities per Man per Day unless otherwise stated.) 



o . 

o . 

11 

a 


2-2 

§ 



-s 



> 



& ^ 



.=1 

'S 

a 

Pn 




Grams. 

Grams 

Grams. 

Calo- 

iies. 

Persons with active worJe. 







English Royal Engineers 

Prussian machinists, Krupp gun 

1 

495 

132 

79 

612 

657 

3835 

works 

1 

800 

129 

107 

4265 

American college athletes 

9 

100 

157 

205 

468 

4540 

Swedish mechanics 

American machinist’s family, Bos- 

5 

5 

174 

105 

693 

4595 

ton, Mass 

1 

2 

167 

241 

598 

5450 

Bavarian lumbermen 

3 

3 

120 

277 

702 

6010 

Persons with ordinary work. 
Bavarian mechanics 

11 


112 

32 

553 

3060 

Russian peasants .... 



119 

31 

571 

3155 

Bavarian farm labourers 

5 


126 

52 

526 

3200 

Prussian prisoners .... 

1 


117 

28 

620 

3320 

Swedish mechanics .... 

6 

6 

123 

75 

507 

3325 

American mechanics’ families 

14 

74 

95 

143 

390 

3360 

American farmers’ families . 

10 

06 

89 

124 

453 

3416 

Professional men. 







Japanese professional man 

1 

1 

113 

20 

404 

2340 

German physicians .... 

2 

2 

120 

91 

317 

2685 

Swedish medical students 

5 

5 

117 

108 

291 

2725 

Danish physician . ... 

American professional men’s 

1 

1 

124 

133 

242 

2790 

families 

14 

68 

96 

119 

410 

3220 

Japanese students .... 

1 

130 

106 

29 

616 

3265 

American college students 

15 

874 

98 

141 

445 

3580 

Persons with little or no exercise. 
Men (German) in respiration appa- 
ratus 

Old men and women! in house of 

6 

2 

116 

78 

201 

2310 

refuge 

1 

477 

94 

48 

377 

2410 

Men (American) in respiration 
calorimeter 

11 

3 

98 

76 

319 

2445 

Prussian prisoners without work . 
Persons in destitute circumstances. 

... 

... 

100 

32 

457 

3025 

German factory girls! . 

1 

2 

52 

48 

222 

1590 

German labourer’s family 

1 

3 

48 

30 

278 

1635 

Italian mechanics .... 
American day-labourers’ families, 

6 

6 

70 

36 

384 

2220 

Pittsburg, Pa 

2 

17 

74 

90 

299 

2400 

Prussian farm labourers 

1 

3 

70 

16 

666 

2765 

Miscellaneous. 







Inhabitants of Java village, World’s 
, Fair, Chicago .... 

1 

5 

61 

18 

246 

1445 

Bohemians in Chicago . 

8 

46 

106 

96 

349 

2800 

Italians in Chicago 

Russian Jews in Chicago 

3 

12 

95 

105 

379 

2960 

10 

61 

128 

98 

405 

3135 

American negroes .... 

39 

114 

78 

138 

427 

3390 

Mexican famUies, New Mexico 
German army ration, peace footing 

4 

18 

86 

67 

595 

3460 


105 

37 

466 

2720 

German army ration, war footing . 
German army ration, extraordinary 

... 


123 

65 

474 

3000 

war ration ..... 

... 


144 

271 

321 

4495 

Italian army ration, peace footing 

... 


106 

13 

674 

2935 

United States army ration, peace 







footing ..... 

... 


110 

153 

440 

3725 


1 Quantities per person per day. 
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7. Hygienic Economy of Food . — For people in good health 
and with good digestion there are two important rules to 
be observed in the regulation of the diet. The fii^st is to 
choose the things which “agree"’ with them, and to avoid 
those which they cannot digest and assimilate without 
harm. The second is to use such kinds and amounts of 
food as will supply the nutrients the body needs, and at 
the same time to avoid burdening it with superfluous 
material, to be disposed of at the cost of health and 
strength. There are people who, because of some peculi- 
arity of the alimentary system, are debarred from using 
foods which for people in general are most wholesome and 
nutritious. Some persons cannot endure eggs, others suffer 
if they take milk, others have to avoid certain kinds of 
meat, and others experience great discomfort if they eat 
fruits. But these cases are exceptions. In the processes 
of cleavage which the compounds of the food undergo in 
the body, substances are often formed which may be in 
one way or another injurious. In this sense it is hterally 
true that “what is one man’s meat is another man’s 
poison.” But for the great majority of people in health 
proper combinations of the ordinary standard wholesome 
foods make a healthful diet. On the other hand, some 
foods have at times a great value over and above their 
use for nourishment. Fruits and garden vegetables often 
benefit people greatly, not as nutriment merely, for they 
may have very little of actual nutrients, but because of the 
vegetable acids or other substances which they contain, 
and which sometimes serve a most useful purpose. 

8. Quantities of Nutrients Needed . — Various standards 
have been proposed by physiological chemists to represent 
the amounts of nutrients needed by people of different age, 
sexj and occupation for daily sustenance. The problem is 
this. How much protein, fats, and carbohydrates, or, more 
simply, what amounts of protein and energy, are required, 
under varying circumstances, to build and repair muscular 
and other nitrogenous materials, tissues, (fee., and to supply 
the demand for internal, and external muscular work, heat, 
or other forms of kinetic energy*? Unfortunately, experi- 
mental data are still insufficient for entirely trustworthy 
averages. Two classes of data are employed for the 
estimates — dietary studies with considerable numbers of 
people, and metabolism experiments with individuals in 
which the income and expenditure of the body are studied 
by quantitative methods. The standards herewith are 
not- to be considered as exact and final, but merely as 
tentative estimates of the amounts of nutrients and energy 
required. As the chief function of the fats and carbo- 
hydrates is to serve as fuel, their exact proportion in the 
diet is of less account than their total fuel-value. In the 
standards proposed by the present writer, therefore, no 
proportions of fats and carbohydrates are indicated, the 


Standards for Dietaries. Available Nutrients and 
Energy. 



Pioteiu, 

Fat. 

Carbo- 

hydrates. 

Fuel- 

Valuflp 

Man at hard work (Voit) .... 

Grams.2 

133 

Grama. 

95 

Grams. 

437 

Calories. 

3270 

Man at moderate work (Voit) 

109 

63 

485 

2965 

Man with very hard muscular work (At- 
water) . 

161 

3 

3 

6600 

Man with hard muscular work (Atwater) . 

138 

3 

3 

4160 

Man with moderately active muscular work 
(Atwater) 

115 

3 

3 

3401) 

Man with light muscular work (Atw&ter) . 
Man at “sedentary” or woman with 
moderately active work (Atwater) . 

103 

3 

3 

3050 

92 

3 

3 

2700 

Woman with light muscular work, or man 
without muscular exercise (Atwater) 

83 

3 

3 

2450 


2 One ounce etuials 28 '35 grams. 

3 Fats and caroohydrates suflacient, with the protein, to furnish the re- 
quired energy. 
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requirement being tbat the amounts of the two shall 
suffice, with the protein, to bring up the fuel-value of the 
food to the indicated amount. It is specially to be noted 
that the amounts are in terms of available rather than 
total nutrients and energy. 

9. Femniary Economy of Food . — Statistics of income and 
cost of living in Great Britain, Germany, and the United 


Amounts of Nutrients and Energy furnished for One Shilling 
in Food Materials at Ordinary Prices. 





One Stalling ■wiU buy 


Food Materials as parcliased. 

Prices 

per 

Pound. 

Total 

Available Nutrients. 



Food Ma- 
tenals. 

Protein. 

Fat. 

Carbo- 

bydrates. 

Value. 


s. d. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Calories. 

Beef, round . 

0 10 

1-20 

•22 

•14 


1,155 

0 Si 

1-41 

•26 

•17 


1,235 

2,105 


0 5 

2-40 

•44 

•29 


Beef, sirloin . 

0 10 

1'20 

*19 

•20 

... 

1,225 

0 9 

0 S 

0 5 

1-33 

1- 50 

2- 40 

•21 

■22 


1,360 

Beef, rib . . . 

0 9 

0 ri 
0 

1- 33 
1-60 

2- 67 

•19 

•19 

... 

1,200 

Mutton, leg 

0 9 

1*33 

•20 

•20 

... 

1,245 

0 5 

2*40 

•37 

•35 


2,245 

Pork, spare-rib 

0 9 

1*33 

•17 

•31 


1,645 

0 7 

1*71 

•22 

■39 


2,110 

Pork, salt, fat 

0 7 

1-71 

•03 

1*40 


6,025 

0 5 

2*40 

'04 

1-97 

... 

8,460 

Pork, smoked ham 

0 S 

1*50 

•20 

•48 


2,435 

0 

2-67 

■36 

•85 

... 

4,330 

Fresh cod 

0 4 

3*00 

•34 

•01 


710 


0 3 

4*00 

•45 

•01 


945 

Salt cod . 

0 

3 -43 

•54 

•07 


1,370 


0 10 

1*20 

■07 

•01 

•04 

275 

Milk, whole, 4d. a qt. . 

0 2 

6-00 

•19 

•23 

•30 

1,915 

„ 3d. a qt. - 

0 

8-00 

•26 

■30 

■40 

2,550 

„ 2d. a qt. . 

0 1 

12-00 

•38 

•46 

•60 

3,825 

Milk, skimnied, 2d. a qt. 

0 1 

12-00 

■40 

•03 

•61 

2,085 

Butter .... 

1 6 

•67 

•01 

•54 


2,320 


1 3 

•80 

■01 

•64 


2,770 


1 0 

1*00 

•01 

•81 

... 

3,460 

Margarine 

0 4 

3*00' 

... 

2-37 


10,080 

Eggs, 2s. a dozen . 

1 4 

•75 

•10 

•07 

... 

475 

„ l^s. a dozen 

1 0 

1-00 

•13 

■09 

... 

635 

„ Is. a dozen . 

0 8 

1-50 

■19 

•13 

... 

950 

Cheese .... 

0 S 

1*50 

•38 

•48 

•04 

2,865 


0 7 

1*71 

■43 

■55 

•04 

3,265 


0 5 

2*40 

•60 

•77 

•06 

4,685 

Wheat bread . 

0 li 

10*67 

•76 

•13 

5*57 

12,421 

Wheat flour . 

0 

^ 7*64 

•67 

■07 

6-63 

12,110 


0 1^ 

r 8*16 

■72 

•07 

6-01 

12,935 

Oatmeal. 

0 1| 

! 8*39 

l^ll 

■64 

5 ‘54 

14,835 


0 

■ 81G 

1-08 

■53 

6*39 

14,430 

Rice . - . . 

0 1| 

^ 6*86 

■45 

•02 

6-27 

10,795 

Potatoes 

0 0^ 

t 18-00 

•26 

■02 

2-70 

5,605 

7,470 


0 Oi 

f 24*00 

•34 

*02 

3-60 

Beans .... 

0 2 

6-00 

1*05 

'10 

3-47 

8,960 

Sugar . . . . 

0 11 

1 6-86 


... 

6-86 

12,760 


States (Massachusetts) ^ show that from 50 to 60 per cent, 
or more of the income of wage-workers and other people 
in moderate circumstances is expended for food. This 
relatively large cost of food, and the important influence 
of diet upon health and strength, make a more widespread 
understanding of the subject very desirable. The maxim 
that “ the best is the cheapest ” does not apply to food. 
The best food, in the sense of that which is the finest in 


appearance and flavour, and which is sold at the highest 
price, is not generally the cheapest, nor is it always the 
most healthful or economical. The price of food is not 
regulated solely by its value for nutriment. Its agreeable- 
ness to the palate or to the buyer’s fancy is a large factor 
in determining the current demand and market price. There 
is no more nutriment in an ounce of protein or fat from 
the tenderloin of beef than from the round or shoulder. 
The protein of animal food has, however, an advantage 
over that of vegetable foods. Animal foods, such as meats, 
fish, milk, and the like, gratify the palate as most vege- 
table foods do not, and, what is perhaps of still greater 
weight in regulating the demand and market price, they 
satisfy a real need by supplying protein and fats, which 
vegetable foods lack. In general, animal proteids are more 
easily and completely digested than vegetable. There is 
doubtless good ground for paying somewhat more for the 
same quantity of nutritive material in the animal food. 
For persons in good health the foods in which the nutrients 
are most expensive are like costly articles of adornment — 
people who can well afford them maybe justified in buying 
them, but they are not economical. 

The variations in the cost of the actual nutriment in 
different food materials may be illustrated by comparison, 
of the amounts of nutrients obtained for a given sum in 
the materials as bought at ordinary market prices. This 
is done in the foregoing table, which shows the amounts 
of available nutrients, which one shilling would pay for, in 
different food materials at prices common in England. 

Authorities.-— Composition of Foods : — Konig. Chemie der 
menschlichen Nahrungs- und Genussmittel. — Atwater and Bryant. 
“Composition of American Food Materials,” Bui. 28, Office of 
Experiment Stations, U.S. Department of Agriculture. — FfUTRi- 
TiON AND Dietetics : — Burney Yeo. Food in Health and Dis- 
ease. — Munk and TJffelmann. Die Erndhrung des gesunden 
und Tcranken Menschen. — VoN Leyden. Erndhrungsiherapw 
und DiateWk . — Dujardin-Beaumetz. Hygiene Alimentaire . — 
Hutchison. Food and the Principles of Dietetics . — Atwater. 
“Chemistry and Economy of Food,” Bui. 21, Office of Experi- 
ment Stations, U.S. Department of Agriculture. See also other 
Bulletins of the same office on composition of food, results of 
dietary studies, metabolism experiments, &c., in the United States. 
— General Metabolism : — Voit. Physiologic des allgemeinen 
Stoffwechsels und der Erndhrung . — Hermann. Handluch der 
PhysiologiCj Bd. vi. — Von Hoorden. Pathologic des Stoffwechsels. 
— Schafer. Text-Book of Physiology. Vol. i. — Atwater and 
Langworthy. “Digest of Metabolism Experiments,” Bui. 45,. 
Office of Experiment Stations, U.S. Department of Agriculture. 

(w, 0, A.) 

Diez, a town of Prussia, province of Hesse-lSTassau, on 
the Lahn, 30 miles by rail east from Coblenz. It is over- 
looked by a former castle of the counts of ISTassau-Dillen- 
burg, now a prison. Near by is the cadet school of Castle 
Oranienstein, formerly a nunnery, with its beautiful 
gardens. It has saw-mills and tanneries and corn-mills. 
Population (1900), 4303. 

Differential Equations.—Uifferential equa- 
tions arise in the expression of the relations between 
quantities by the elimination of details, either unknown 
or regarded as unessential to the formulation of the 
relations in question. They give rise, therefore, to the 
two closely connected problems of determining what 
arrangement of details is consistent with them, and of 
developing, apart from these details, the general properties-* 
expressed by them. Very roughly, two methods of study 
can be distinguished, with the hames Transformation- 
theories, Function-theories; the former concerned to re- 
duce the algebraical relations to the fewest and simplest 
forms, eventually with the hope of obtaining explicit 
expressions of the dependent variables in terms of the 
independent variables ; the latter concerned to determine- 
what general descriptive relations among the quantities 
are involved by the differential equations, with as little 


^ Report of Mass. Biueau of Labour, 1884. 
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use of algebraical calculations as may be possible. Under 
the former heading we may, with the assumption of a 
few theorems belonging to the latter, arrange the theory 
of partial differential equations and Pfaff's problem, with 
their o-eometrical interpretations, as at present developed, 
and the applications of Lie’s theory of transformation- 
groups to partial and to ordinary equations; under the 
latter, the study of linear differential equations in the 
manner initiated by Eiemann, the applications of discon- 
tinuous groups, the theory of the singularities of integrals, 
and the study of potential equations with existence theor- 
ems arising therefrom. In order to be clear we shall 
enter into some detail in regard to partial differential 
equations of the first order, both those which are linear 
in any number of variables and those not linear in two 
independent variables, and also in regard to the function- 
theory of linear differential equations of the second order. 
Space renders impossible anything further than the briefest 
account of many other matters ; in particular, the theories 
of partial equations of higher than the first order, the 
function-theory of the singularities of ordinary equations 
not linear and the applications to differential geometry, 
are taken account of only in the bibliography. It is 
believed that on the whole the article will be more useful 
to the reader than if explanations of method had been 
further curtailed to include more facts. 

When we speak of a function without qualification, it 
is to be understood that in the immediate neighbourhood 
of a particular set Xq^ yo^ • • of values of the independent 
variables x^ y, • • • of the function, at whatever point of 
the range of values for ic, y, • * • under consideration 
Xo^ yo, • • may be chosen, the function can be expressed 
as a series of positive integral powers of the differences 
x — xo^ y — yo, ■ • *5 convergent when these are sufficiently 
small (see Function-, Analytic). Without this con- 
dition, which we express by saying that the function 
is developable about Xq^ yo,' •, many results provisionally 
stated in the transformation theories would be unmeaning 
or incorrect. If, then, we have a set of h functions, f-^ • /jt 
of n independent variables x-^ • • Xn^ we say that they are 
independent when and not every determinant of Tc 
rows and columns vanishes of the matrix of 7c rows and 
n columns whose r-th row has the constituents dfrjdx^ • • 
dfrjdxn ; the justification being in the theorem, which we 
assume, that if the determinant involving, for instance, 
the first Ic columns be not zero for x-^ — x-^^ • • Xn — iCn^, and 
the functions be developable about this point, then from 
the equations — we can express x^- • x^ by 

convergent power series in the differences x^j^^ - X]c^^^ • • 
oon ~ Xn, and so regard x^- • x^ as functions of the remain- 
ing variables. This we often express by saying that the 
equations /i — • • fj^ = Ck can be solved for x-^ • • xjc. The 

explanation is given as a type of explanation often under- 
stood in what follows. 


Ordinary- 
equations 
of the 
first 
order. 


We may conveniently begin by stating the theorem ; If each of 
the n functions <Pi • ‘ <pn of the (n+ 1) variables • • Xnt be devel- 
opable about the values • • Xn^t^, the n differential 
equations of the form dxildt = <pi{txi • * Xn) are satisfied 
by convergent power series Xr=Xr^ + {t - 
Ara-f • ■ ■ reducing respectively to x^^ • • Xn’^ when^=:^® ; 
and the only functions satisfying the equations and 
reducing respectively to when t—i^, are 

those determined by continuation of these series. If the result 
of solving these n equations for Xj^ ■ • a:n" be written in the form 
* 5 , - • • Xnt)-Xi<^ • • • • xj)=xn^, it is at once 

homoyene-' dififerential equeitiojidf ldt + <pidf I dx^- 

ousoartial" * ‘ f^ndfldxn = 0 possesses n integrals, namely, the 
equation functions which are developable about the 

of the first ' ‘ ^^id reduce respectively to Xi Xn 

order. when ^ = And in fact it has no other integrals so 
reducing. Thus this equation also possesses an unique 
integral reducing when to an arbitrary function ypix^ • • Xn), 
this integral being • - con). Conversely, the existence of these 


Proof 
of the 
existence 
of inte- 
grals. 


principal integrals ■ ■ co„ of the partial equation establishes the 
existence of the specified solutions of the ordinary equations 
dx^jdt=(p,. The following sketch of the proof of the existence of 
these principal integrals for the case w = 2 will show the character of 
more general investigations. Put x for x-x^, &c., and consider 
the equation a{xyt)dfldx + 'b{xyt)dfldy=dfldt^ wherein the functions 
a, h are developable about a: = 0, y = 0, t = 0 ; 5a.j a{xyt) = ao + taj-h 
^^^ 2 / 2 '+* *5 l>ixyt) = bo-^thi-\-t^hd2\+ ■ so that adjdx-t-hdjdy= 
^0 + "h i ^^2 "h ■ '} where dj. = a,rdldx-\-l)f.dldy. In order thaty= 

+ + wherein ^ 0 , are power series in 

X, y, should satisfy the equation, it is necessary, as we 
find by equating like terms, that 2h = SoPo, J )2 = ^oPi + 
d^Po, &c., and in general = + s^S^Ps^^ 

+ ■ --t-SsPo, where Sr = {s\)l{r\){s -rl). Now compare 
with the given equation another equation A{xyi)dP jdx 
■^B{xyt)d¥ldy = dFldt, wherein each coefficient in the expansion 
of either A or B is real and positive, and not less than the absolute 
value of the corresponding coefficient in the expansion of a or h. 
In the second equation let us substitute a series F=Po + iPi + ^“P 2 / 
2! + - •, wherein the coefficients in Po are real and positive, and 
each not less than the absolute value of the corresponding coeffi- 
cient in po ; then putting Ar^Ardjdx + Brdldy, we obtain necessary 
equations of the same form as before, namely, P;i = AoPo, P 2 = AoPi 
-f AjPo, ■ • • and in general P 54 .i = AoP 5 4-SiAiP5_i-l- • - -f A^P^. 
These give for every coefficient in Pg+i Jm integral aggregate with 
real positive coefficients of the coefficients in P^, P^-i, • • -yPo and 
the coefficients in A and B ; and they are the same aggregates, 
as would he given by the previously obtained equations for the 
corresponding coefficients in in terms of the coefficients in 
PsPs~i * ■ Po and the coefficients in a and &. Hence as the co- 
efficients in Po and also in A, B are real and positive, it follows 
that the values obtained in succession for the coefficients in Pj, 
P 2 , ' • are real and positive ; and further, taking account of the 
fact that the absolute value of a sum of terms is not greater than 
the sum of the absolute values of the terms, it follows, for each 
value of s, that every coefficient in is, in absolute value, not 
greater than the corresponding coefficient in Thus if the 

series for F he convergent, the series for /will also be; and we 
are thus reduced to (1), specifying functions A, B with real positive 
coefficients, each in absolute value not less than the corresponding 
coefficient in a, b ; (2) proving that the equation AdFldx+BdFldy=i 
dF I dt possesses an integral Po + + ^^^ 2 / 2 ! + • ‘in which the co- 

efficients in Po are real and positive, and each not less than the 
absolute value of the corresponding coefficient in Po. If a, h be 
developable for x, y both in absolute value less than r and for t 
less in absolute value than R, and for such values a, b be both less in 
absolute value than the real positive constant M, it is not difficult 


to verify that we may take A 


= B = 


. and 


obtain 'J, 


and that this solves the problem when a, t are sufficiently 
small for the two causes po=^x, po=y^ One obvious application of 
the general theorem is to the proof of the existence of an integral 
of an ordinary linear differential equation given by the n equations. 
dyjdx—yi, dyildx=y 2 , - •, dy^^^ldx^p -p^yn-i- ' '-p7iy; but in 
fact any simultaneous system of ordinary equations is reducible to 
a system of the form dXijdt — cj)i{tx^ ■ ■ Xn). 

Suppose we have h homogeneous linear partial equations of the 
first order in n independent variables, the general equation being 
a^^dfldx^ + • ' + co^idfldxy^=z 0, where cr= 1 • ■ and that 
we desire to know whether the equations have common 
solutions, and if so, how many. It is to be understood ^ 
that the equations are linearly independent, which 
implies that and not every determinant of Jc rows ® 
and columns is identically zero in the matrix in which the i-th. 
element of the ir-th row is a^i{i=:l • • a-—l--j/c). Denoting 

the left side of the o--th equation by P^/, it is clear that every 
common solution of the two equations Pp/=0 is also a 

solution of the equation Pp{F^f) - P^(P^/) =0. We immediately find, 
however, that this is also a linear equation, namely, Ih'HidfldXi^O 
where Hi^Fpa^-F^api, and if it he not already contained among 
the given equations, or be linearly dedueible from them, it may be 
added to them, as not introducing any additional limitation of 
the possibility of their having common solutions. Proceeding thus 
with every pair of the original equations, and then with every 
pair of the possibly augmented system so obtained, and so on 
continually, we shall arrive at a system of equations, linealrly 
independent of each other and therefore not more than n in num- 
ber, such that the combination, in the way described, of every 
pair of them, leads to an equation which is linearly dedueible from 
them. If the number of this so-called complete system is w, the 
equations give dfldx-^ = 0 • ■ dfjdxn^ 0, leading to the nugatory result 
/=a constant. Suppose, then, the number of this system to be 
r- <w ; suppose, further, that from the matrix of the coefficients 

S. Ill -57 
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a determinant of r rows and columns not vanishing identically is 
that formed by the coefficients ot the differential coefficients of / 
in legard to ccj • • Xr] also that the coefficients are all 
Complete (;ievelojjable about the values Q:^ = x-y° • - and 

systems these values the determinant just spoken of is 

oflme^ not zero. Then the main theorem is that the complete 
partial system ofr eq[uations, and therefore the originally given 
eqaa 10 s. ^ equations; have in common n — r solutions, 

say cjj.+i ’ • cunj "which reduce respectively to Xr+i • ■ when in 
them for a'l ■ • Xr are respectively put Xi° ■ • Xr° ; so that also the 
equations have in common a solution reducing when Xj^ = Xj^ • • 
iXr=Xr° to an arbitrary function i^{Xr+i • • Xn) which is developable 
about Xr^+i ‘ • namely, this common solution is ^(ojr+i • • w,*). 
It is seen at once that this result is a generalization of the theorem 
forr=l, and its proof is conveniently given by induction from 
that case. It can be verified without difficulty (1) that if from 
the r equations of the complete system w’e form r independent 
linear aggregates, with coefficients not necessarily constants, the 
new system is also a complete system ; (2) that if in place of the 
independent variables x^ • • Xn we introduce any other variables 
which are independent functions of the former, the new equations 
also form a complete system. It is convenient, then, from the 
■complete system of r equations to form r new equations by solving 
separately for dfldx^, • *, dfjdxr ; suppose the general equation of 
the ne-w system to he Q_a-fi=dfl<dx^+c„,r+i<^fl(^Xr+i-i- • • +c^dfldxn 
= 0(cr=l • • r). Then it is easily obvious that the equation QpQo-/ 
- Q(rQp/=0 contains only the differential coefficients of/ in regard 
to ccr+i * ■ it is at most a linear function of Qi/, • •, Q/, it 

must be identically zero. So reduced the system is called a Jaco- 
lian system. Of this system Qi/=0 has n-1 principal 
Jacobian solutions reducing respectively to x^ • * Xn when Xj == 
systems. form shows that of these the first r - 1 are 

exactly Xo • ■ Xr. Let these n-1 functions together with be 
introduced as n new independent variables in all the r equations. 
Since the first equation is satisfied by - 1 of the new independent 
variables, it will contain no differential coefficients in regard to 
them, and will reduce therefore simply to dfjdx^—Q, expressing 
that any common solution of the r equations is a function only 
of the n-l remaining variables. Thereby the investigation of 
the common solutions is reduced to the same problem for r-1 
equations mn-1 variables. Proceeding thus, we reach at length 
one equation in Ti-r+l variables, from -which, by retracing the 
analysis, the proposition stated is seen to follow. 

The analogy with the case of one equation is, however, still closer. 
With the coefficients of the equations Qtr/=0 in transposed 
array ((r=l • • r, y=r + l • • ?i) we can put down the 
equations, dxj=C 2 j-dxj^-\-‘ • -\-Cr^dxr, equivalent to 
r(?i-r) equations dxjldx^=c<rj. That consistent 
with them -we may be able to regard • • Xn as 
equa ons. of • . Xr, these being regarded as independ- 

ent variables, it is clearly necessary that when we differentiate 
Cey in regard to x^ on this hypothesis the result should be the 
same as when we differentiate in regard to x^. on this hypothesis. 
The differential coefficient of a function / of iCi • • Xn on this 
hypothesis, in regard to x^j is, however, dfjdXp + Cpjr+idfldXr+i + • • 
-t-Cpndfjdxn, namely, is Qp/. Thus the consistence of the - r total 
equations requires the conditions Q c^j-Q^Cpj=Qj which are, how- 
ever, verified in virtue of Qp(Qo/) -Qo-(Q/)=0. And it can in 
fact be easily verified that if he the principal solutions 

of the Jacobian system, Q^f—0, reducing respectively to Xr+i • • Xn 
when a:^=£cl° • ■ Xr=Xr^, and the equations ajy+i = a:/+i • * (an=Xn^ 
be solved for Xr+i • • £Cn to give Xj=\l/j{xi • • x^ Xr°^x • • 07^®), these 
values solve the total equations and reduce respectively to x., rVi ■ * 
when x^—x^ • • And the total equations have no 

■other solutions with these initial values. Conversely, the existence 
of these solutions of the total equations can be deduced d priori 
and the theory of the Jacobian system based upon them. The 
theory of such total equations, in general, finds its natural place 
Tinder the heading Pfaffian Expressions, below. > 

A practical method of reducing the solution of the r equations 
of a Jacobian system to that of a single equation in w-r+l 
variables may be explained in connexion with a geo- 
Geometri- interpretation which will perhaps be clearer in 

^etatlon ^ pa'i^ticular case, say w=:3, r=2. There is then only 
equation,"^ say d%=:adx+hdy ; if we do not 
solution account of the condition of integrahility, which 

is here daldy + hdorldz^^dlldx + adbldz, this equation 
may be regarded as defining through an arbitrary point Xoyo^o 
of three-dimensioned space (about which ct, 6 are developable) a 
plane, namely, z-Zo — ou^ix-x^-t-'bo^-y^) and therefore, through 
this arbitrary point oo ^ directions, namely, all those in the plane. 
If now there be a surface z—\p{xy), satisfying dz~adx-\-l)dy and 
passing through Xoy^^o, this plane will touch the surface, and the 
operations of passing along the surface from {xoy^^ to {Xo-\-dxo, 
2/o, Zo'^-dzo) and then to [Xo-VdXo, yo+dyo, Zo-^dho), ought to lead 
to the same value of d'^o as do the operations of passing along 
the surface from {x^yoZo) to {Xo, yo + dy^, %o + and then to [x^ + 


dxo, Vo + dyo, Zo-toHo), namely, o^Zq ought to he equal to d^z^- But 
we find d'^Zo = aodro-Th{Xo + dXo, yo, -o-^aodXo)dyo = aodxo-Vlodyo 





^,and so at once reach the condition of inte- 


gi-ahility. If now we put x=Xo-^t, y=yo-\-riit, and regard m as 
constant, we shall in fact be considering the section of the surface by 
a fixed plane y - yo=m{x — Xo) ; along this section dz=dt(a + dm ) ; 
if we then integrate the equation dx;dt = a-^h7n,, where a, b are 
expressed as functions of m and t, with m kept constant, finding 
the solution which reduces to Zo for t = 0, and in the result again 
replace m by {y -yo)l{x-Xo), we shall have the surface in question. 
In the general case the equations dxj~c^jdXi+‘ ^ 

Cf^dxr similarly determine through an arbitrary point 

Xi° - • x,i^ a planar manifold of r dimensions in space of 

of n dimensions, and when the conditions of Integra- 

hility are satisfied, every dii’ection in this manifold 

through this point is tangent to the manifold of r dimensions, 

expressed by o)r-\.-i~Xr ° which satisfies the equations 

and passes through this point. If we put x^ - x{>=t, x^ - x^ = 7 n 2 t, 

• Xr — x^^=mrt, and regard as fixed, the (w-r) total 

equations take the form dXjldt = Cy + m 2 C 2 j-h • • and theh 

integration is equivalent to that of the single partial equation dfjdt -i- 

n 

S • • +mrCrj)dfldxj = 0 in the n-r + l variables t, 

_7 = r+l 

Xr+:i • • Xn. Determining the solutions which reduce 

to respectively Xr+i • • Xn when ^=0, and putting therein t^x^- 
m 2 = {x 2 -X 2 °)l[xi~Xi°), • •, mr=ixr-Xr°)Hosi- Xj°), we obtain the 
solutions of the original system of partial equations previously 
denoted by It is to he remarked, however, that the 

presence of the fixed parameters m 2 • * mr in the single integi’ation 
may frequently render it more difficult than if they were assigned 
numerical quantities. 

We have above considered the integration of an equation dz= 
xdx-vbdy on the hypothesis that the condition daldy + bdajdz^ 
dhldx-k-adbjdz. It is natural to inquire what relations 
among x, y, z, if any, are implied by, or are consistent „ 
with, a differential relation ac?a; + 5c?y-fccfs=o, when a, 
b, c are unrestricted functions of x. y, z. This problem 
leads to the consideration of the so-called Pfaffian Expression 
adx-{-bdy + cdz; it can he shown (1) if each of the quantities 
dbjdz-dcldy, dcjdx — dajdz, daldy-dhjdx, which we shall denote 
respectively hj Wgg, U 12 , he identically zero, the expression is 
the differential of a function of x, y, z, equal to dt say ; (2) that if 
the quantity xuqs + bu^j + c %2 is identically zero, the expression is 
of the form ^dt, that is can he made a perfect differential by 

multiplication by the factor i ; (3) that in general the expression 
% 

is of the form dt + Uidt-^. Consider the matrix of four rows and 
three columns, in which the elements of the first row are a, b, c, 
and the elements of the (r-i-l)-th row, for r=l, 2, 3, are the 
quantities T^rij Wrs, where Uyi=-U 22 =-'U'zz — ^' Then it is easily 
seen that the cases (1), (2), (3) above correspond respectively to 
the cases when (1) every determinant of this matrix of two rows 
and columns is zero, (2) every determinant of three rows and 
columns is zero, (3) when no condition is assumed. This result 
can be generalized as follows : if • • ctn be any functions of • x^, 
the so-called Pfaffian expression a-^dxi + • • + a^dx^ can be reduced 
to one or other of the two forms dt -F + • • + 

wherein t, Wj, • • ■ are independent functions of a?! • • Xn, 

and k is such that in these two cases respectively 2k or 2^ - 1 is the 
rank of a certain matrix of + 1 rows and n columns, that is, the 
greatest number of rows and columns in a non-vanishing determin- 
ant of the matrix ; the matrix is that whose first row is consti- 
tuted by the quantities whose s-th element in the (r + 1) -th 

row is the quantity durjdxg - dajdxr. The proof of such a 
reduced form can be obtained from the two results ; (1) If t be any 
given function of the 2m independent variables * • Umt-i • ■ im, 
the expression dt + Uidti^ • • -\-Umdtm can be put into the form 
u\dt\+ • • ■\-Umdt'm> (2) If the quantities % • • Umfi • ■ 
connected by a relation, the expression Uidti+- •+'iCmdtm can be 
put into the form di! m~i ; and if the relation 
connecting • • Umjti ■ • be homogeneous in iq ■ • Um, then t' can 
be taken to be zero. These two results are deductions from the 
theory of contact transformations (see below), and their demonstra- 
tion requires, beside elementary algebraical considerations, only the 
theory of complete systems of linear homogeneous partial differen- 
tial equations of the first order. When the existence of the reduced 
form of the Pfaffian expression containing only independent quan- 
tities is thus once assured, the identification of the number k with 
that defined by the specified matrix may, with some difficulty, be 
made d posteriori. 

In all cases of a single Pfaffian equation we are thus led to 
consider what is implied by a relation dt-uyit^—- ' -nrrMTn.—^, 
in which t,Ui> • u^ti • • tm are, except for this equation, independ- 
ent variables. This is to be satisfied in virtue of one or several 
relations connecting the variables ; these must involve relations con- 
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nectiDg t, tj' ' tm only, and in one of these at least t mnst actually 


enter. 

Single 

linear 

Pfaffian 

equation, 

^^4-1 * ■ tm 


We can then suppose that in one actual system of relations 
in virtue of which the Pfaffian ecLuation is satisfied, all 
the relations connecting only are given by j{ = 

^{ts+i * • in'Ji ^1 — * ' ^m) • ■ ^s=4's(is+i • • im) } SO 
that the equation - u^d^s - Us+^dts+i - 

• • -Umdtm = 0 is identically true in regard to iir^- • 
equating to zero the coefficients of the differentials of 
these variables, we thus obtain m-s relations of the form d\pldtj 
-Uidxpildtj- ■ -~u,,,d\//sldtj-uj = 0 ; these 7n-s relations, with the 
previous s + 1 relations, constitute a set of 711 + 1 relations connect- 
ino- the 2m + 1 variables in virtue of which the Pfaffian equation is 
satisfied independently of the form of the functions ' t/'s- 

There is clearly such a set for each of the values s = 0, s=l, • *, 
s=m-l, m. And for auy value of s there may exist relations 
additional to the specified m + 1 relations, provided they do not 
involve any relation connecting only, and are consistent 

with the 771-s relations connecting -zq • • u^' It is now evident 

that, essentially, the integration of a Pfaffian equation <^dXi + • 
■i-andxn.= 0 , wherein Oj •• a, ^ are functions of iTj • • Xn, is effected 
by the processes necessary to bring it to its reduced form, involving 
only independent variables. And it is easy to see that if we 
suppose this reduction to be carried out in all possible ways, there 
is no need to distinguish the classes of integrals corresponding to 
the various values of s ; for it can be verified ivithout difficulty 
that by putting t' = t~ u^ti - ■ . - Ugts, t'l = Ui, ■ ■ , p's = Ws, 7 l\ = -U, 


S— ” ^ S+1 — 4+1 ' 




= Us+i • • 'ibvn—TJb^yii the reduced 


.Simul- 

taneous 

Pfaffian 


equation becomes changed to di - • • -~'iL„idt'm.=^} and the 

general relations changed to 4 = • • t' ~ t' ‘ * 

“ * • - 4Ws(4s+i * • = 0, say, together with u\=d<pldt\, • , 

fiim=d4>ldt'm, which contain only one relation connecting the vari- 
.ables t' t\ • ’ t'rn only. 

This method for a single Pfaffian equation can, strictly speaking, 
be generalized to a simultaneous system of (w-r) Pfaffian equations 
dXj—Oijdx-^ + • • + Crjdxr only in the case already treated, 
when this system is satisfied by regarding aj^+i • • as 
suitable functions of the independent variables x-^ • • Xr\ 
aauations integral manifolds are of r dimensions. 

^ ‘ When these are non-existent, there may be integral 

manifolds of higher dimensions; for if d4> — <pidxi + ' •+<prdxr + 
‘^r+iCcir+ii^iCi + . . + Crr+idxr) + <pr+sli ) + • • be identically zero, 

then <Pa.+c^+i<f>r+i+ ‘ ' + Ccfn<P,t=0, or 0 satisfies the r partial 
(differential equations previously associated with the total equations ; 
when these are not a complete system, but included in a complete 
system of r + ^ equations, having therefore n-r-fx independent 
integrals, the total equations are satisfied over a manifold of r + 
dimensions. See E. v. Weber, Math. A7i7iaL Iv. (1901), p. 386. 

It seems desirable to add here certain results, largely of algebraic 
•character, which naturally arise in connexion with the theory of 
contact transformations. For any two functions of the 2?z. 
tn^sform- variables x^ • ■ XnPi' -pn we denote by (00) 

ations. the sum of the n terms such as ~ . For 

dpi dxi , . dpi dxi 

two functions of the (2?ip 1) independent variables zx^ • • XnPi ■ -pn 
we denote by [00] the sum of the?i terms such as ““ 


'dp\dxi 


+Pi 


dz , 


It can at once be verified that for any three 


fanotions [/[«] + [0[Vi/']] + [V'[/^]]=g[^^H+^[^£'/] + ^ [/^], 

which when /, 0, 0 do not contain z becomes the identity 
</(00)) + (0(0/)) + (0(/0)) = O. Then if Xi • ■ • • P,^ be such 

functions of • XnPi • ’Pn that PiO?Xi + • • +Pnc2X„ is identically 

-equal to p^dx-^-\ VpndXn, it can be shown by elementary algebra, 

after equating coefficients of independent differentials, (1) that 
the functions • • • • P„ are independent functions of the 2?i vari- 
ables • • • • pn, so that the equations a;'j=Xi, pi—P^^ can be solved 
for Xj • - XnPi ' * Pni and represent therefore a transformation, which 
we call a homogeneous contact transformation ; (2) that the X^- • X„ 
are homogeneous functions of • - pn of zero dimensions, the 
Pi. . Puare homogeneous functions of jpi • ^pn oi dimension one, 
and the ^7fi{n-\) relations (XaXj) = 0 are verified. So also are the 
relations (PiXd = 1, (P^Xj) = 0, (PiPy) = 0. Conversely, if Xi • • X^ 
be independent functions, each homogeneous of zero dimension in 
Pi • 'Pm satisfying the J7^(^^-l) relations (XiXy) = 0, then Pj • • P^ 
can be uniquely determined, by solving linear algebraic equations, 
such that PiC?Xi + • . ^VndXn—PidXi + ^ ■ -\-pndXn. If now we put 
+ 1 for n, put s for Xn+i, Z for X^+i, Qi for - P»/Pri+i, for ^ = 1 ■ • 71 , 
put qi fox-pi/pn+i <T for qn+i/Qn+i, and then finally write 
Pi ‘ ■ P^i • 'pn for Qi ■ ■ Q^ig^i • • qn, we obtain the following re- 
sults : if ZXi • • XnPi • ■ Pn be functions of zxj * • XnPi ■ • pn, such. 
that the expression dZ - Pi<^Xi - . . - 'PndXn is identically equal to 
n {dz -pidxi - • ■ -pndxn), and o* not zero, then (1 ) the functions 
ZXi • • X,^Pl • ■ Vn are independent functions of %Xi • • x)nPi • *pn^ so 
that the equations z—Z, x'^—Xi, p'i—'^i can be solved for 
• • XnPi ' • Pm and determine a transformation which we call a 


(non-homogeneous) contact transformation ; (2) the ZXj • * X,* 
verify the ^7i{n^l) identities [ZXJ=0, [X,Xy] = 0. And the 
further identities [P^Xd = a, [P^Xy] = 0, [P,-Z]=o*P„ [P«P,] = 0, [ZcrJ = 

^ ^^'3 [P^o■] = o■ are also verified. Con- 

dz dL% 

versely, if ZXi ■ ■ X^i be independent functions satisfying the iden-» 
titles [ZXi] = 0, [X^X^] = 0, then 0 -, other than zero, and Pi • • P,, can 
be uniquely determined, by solution of algebraic equations, such 
that dZ - PidXi - • . - YndXn=c{dz -p^dx^ - - • -pndxn). Finally, 
there is a particular case of great importance arising when cr=l, 
which gives the results : (1) If UXi • . X^Pi • ■ Pn be 27i + l func- 
tions of the 2n independent variables x-^ ■ . XnPi • • Pm satisfying 
the identity dU + PidXi + - - -\'VndXn=PidXi + • ‘^-^pndxn, then the 
271 functions Pi • ■ PnXi • • Xn are independent, and we have 
(X,Xy) = 0, (X.U) = 6X,, (P,X0 = 1, (P.X,)=0, (P,Py) = 0, (P,U) + 
P^ = 5Pi, where B denotes the operator j?icf/0Pi-l- • ‘+Pndldpn; (2) If 
Xi • • Xn he independent functions of x^- • x„pi • • pn, such that 
(XiX_;) = 0, thenlJ can be found by a quadrature, such that (XiXJ) = 
8Xi; and when X^ ■ • Xn, U satisfy these |w(w + l) conditions, then 
Pi • • Pn can be found, by solution of linear algebraic equations, to 
render true th e identity c2U + PidXi + - • + 'PndXn=Pidxi + . * +27ndxn; 
(3) Functions Xi ■ • XnPi • • Pn can be found to satisfy this differ- 
ential identity when U is an arbitrary given function of 
Xi • • XnPi ' -Pn'i but this requires integrations. In order to see 
what integrations, it is only necessary to verify the statement that 
if U be an arbitrary given function of jti • • Xnpi • ■ pn, and, for rC 7 i, 
Xi • • Xr be independent functions of these variables, such that 
(X^U)=:6Xg., (XpXo.) = 0, for p, cr = l • • r, thenther + 1 homogeneous 
linear partial differential equations of the first order (U/)+^''=0, 
(Xp/) = 0, form a complete system. It will be seen that the assump- 
tions above made for the reduction of Pfaffian expressions follow 
from the results here enunciated for contact transformations. 

We pass on now to consider the solution of any partial 
differential equation of the first order; we attempt to 
explain certain ideas relatively to a single equa- 
tion with any number of independent variables 
(in particular, an ordinary equation of the first tiaieqm- 
order with one independent variable) by speaking ^^on of the 
of a single equation with two independent vari- 
ables X, and one dependent variable z. It will 
be seen that we are naturally led to consider systems of such 
simultaneous equations, of which we give some account 
below. The central discovery of the transformation theory 
of the solution of an equation F(£c, y, z, dzjdx, dzjdy) = 0 
is that its solution can be reduced to the solution of partial 
equations which are linear. For this, however, we must 
regard dzjdx, dzjdy, during the process of integration, not 
as the differential coefficients of a function z in regard to 
X and y, but as variables independent of x, y, z, the too 
great indefiniteness that might thus appear to be intro- 
duced being provided for in another way. We notice, in 
fact, that if 2 = ^{oo,y) be a solution of the differential equa- 
tion, then dz = dxdxj/jdx + dydxf/jdy ; thus if we denote the 
equation by 'F(xyzpq) — 0, and prescribe the condition 
dz—pdx-Pqdy for every solution, any solution such as 
% = y) will necessarily be associated with the equations 
p — dzjdx, q = dzjdy, and z will satisfy the equation in its 
original form. We have previously seen (under Ffaffian 
Expressions) that if five variables xyzpq, otherwise in- 
dependent, be subject to dz -pdx- qdy = 0, they must in 
fact be subject to at least three mutual relations. If we 
associate with a point xyz the plane Z - z —p(X -x) + 
q(Y - y) passing through it, where X, Y, Z are current 
co-ordinates, and call this association a surface-element; 
and if two consecutive elements of which the point 
(x + dx, y-['dy,z + dz) of one lies on the plane of the other, 
for which, that is, the condition dz^^pdx + qdy is satisfied, 
be said to be connected, and an infinity of connected 
elements following one another continuously be called 
a connectivity, then our statement is that a connectivity 
consists of not more than oo 2 elements, the whole number 
of elements {pyzpq) that are possible being called 00 
The solution of an equation 'F{x, y, z, dzjdx, dzjdy) = 0 is 
then to be understood to mean finding in all possible ways, 
from the 00 ^ elements {xyzpq) which satisfy '^{xyzpq) = 0 
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a set of CO 2 elements forming a connectivity; or, more 
analytically, finding in all possible ways two relations G — 0, 
H = 0 connecting y, 2, y>, q_ and independent of F = 0, so 
tliat the three relations together may involve dz —pdx + 
qdy. Such a set of three relations may, for example, be 
of the form z^ip{x, y), p^dil/jdx, q^-dij/ldy; but it may 
also, as another case, involve two relations z = ij/{y% 
= connecting x, y, 2, the third relation being z/r'(y) = 
p\j/'^(y) + q, the connectivity consisting in that case, geo- 
metrically, of a curve in space taken with co ^ of its tangent 
planes ; or, finally, a connectivity is constituted by a fixed 
point and aU the planes passing through that point. This 
generalized view of the meaning of a solution of F = 0 is 
of advantage, moreover, in view of anomalies otherwise 
Meanin ^risiug from special forms of the equation itself. 
ofasolu- For instance, we may include the case, some- 
tionoftbe times arising when the equation to be solved 
equation. obtained by transformation from another 
equation, in which F does not contain either p or q. 
Then the equation has co 2 solutions, each consisting 
of an arbitrary point of the surface F = 0 and all the 
00 2 planes passing through this point ; it also has 00 2 
solutions, each consisting of a curve drawn on the sur- 
face F==0 and all the tangent planes of this curve, 
the whole consisting of 00 2 elements ; finally, it has 
also an isolated (or singular) solution consisting of the 
points of the surface, each associated with the tangent 
plane of the surface thereat, also 00 2 elements in all. Or 
again, a linear equation F = Pj:? + Qg' - F = 0, wherein 
P, Q, R are functions of x, y, z only, has qo 2 solutions, 
each consisting of one of the curves defined by dxlY — 
dyjC^ ~ dzjB. taken with all the tangent planes of this curve ; 
and the same equation has go 2 solutions, each consisting of 
the points of a surface containing 00 ^ of these curves and 
the tangent planes of this surface. And for the case of n 
variables there is similarly the possibility of ^ -h 1 kinds of 
solution of an equation F(ir2 • • Xnzp^ * • pji) = 0 ; these can, 
however, by a simple contact transformation be reduced to 
one kind, in which there is only one relation z' = • • x'n) 

connecting the new variables x\ • * x'^z' (see under Ffaffian 
Expresdons ) ; just as in the case of the solution z = ^(y), 
a7=:?/r^(y), il/Xy)=pil/\(y) + q of the equation P^-l-Qg'^R 
the transformation ^ = z-px^ x ~p, p — -a?, y q—q 
gives the solution 2! =^xl/{y') + xil/^{y'), p' — dz'jdx', q' — 
dzjdy of the transformed equation. These explanations 
take no account of the possibility of p and q being infinite ; 
this can be dealt with by writing p~ -ulw, q= —vjw^ 
and considering homogeneous equations in w, with 
vdx-{-vdy-\-wdz^() as the differential relation necessary 
for a connectivity ; in practice we use the ideas associated 
with such a procedure more often without the appropriate 
notation. 

In utilizing these general notions we shall first con- 
sider the theory of characteristic chains, initiated by 
Cauchy, which shows well the nature of the 
fbeMeas implied by the given differential equa- 

tion; the alternative ways of carrying out the 
necessary integrations are suggested by considering the 
method of Jacobi and Mayer, while a good summary is 
obtained by the formulation in terms of a Pfaffian ex- 
pression. 


Consider a solution of F=0 expressed by the three independen 
equations P = 0, G = 0, H = 0. If it be a solution in which there i 
more than one relation connecting x, y, Zj let new variable 
dy'zp'q be introduced, as before explained under Pfaffia'. 
Expressions, in which d is of the form ^ 

• ■ -y ajg (s=l or 2), so that the solution becomes of 
form z ~ y{x'y'), p’—d^ldx', q'~d\yldy', which then wil 
identically satisfy the transformed equations P' = 0, G'=0, H' = 0 
The equation F' = 0, if xy'd be regarded as fixed, expresses tha 
the plane Z-z ^p'{%~x)-\-q{Y -y) is tangent to a certain con 


Cbarac~ 
t eristic 
chains. 


whose vertex is o^'y'z, the consecutive point {x n-di 
of the generator of contact being such that dx 


Passing in this direction 


y -rdz', ~+dz') 
1 the surface z ~ 


/ td¥ ,dY\ 

■ip{xy ) the tangent jdane of the surface at this consecutive point 
is {p dp, q^d(i), where, since F'(a^', y, d^^dx, d^jdy') = ^ 
is identical, we have dx{dF'ldx -i-i^dF'/dz') + dpdF'jdp' = 0. Thus 
the equations, which we shall call the characteristic equations 

1 / dF' dF' 

dp^^ dq ) 


satisfied along a connectivity of co ^ ele^ 


i/iic cnuci/i/iuiaa, we 





consecutive 


point of this curve, we find at once 8x ( — 

\dx dzj \dy' 


dz) 


0 ; thus the equations above give Sx'dp' + dy'dq' = 0, or the- 


tangent line of the plane curve, is, on the surface z=yp{xy'), in a 
direction conjugate to that of the generator of the cone. Pnttino- 
each of the fractions in the characteristic equations equal to dt, the 
equations enable ns, starting from an arbitrary element XoV o'^op’ d^o 
about which all the quantities F', dF'Idp', etc., occurring in the 
denominators, are developable, to define, from the difi'erential 
equation F' = 0 alone, a connectivity of co ^ elements, which we call 
a characteristic chain', and it is remarkable that when we transform 
again to the original variables {xyzpq), the form of the differential 
equations for the chain is unaltered, so that they can he written 
down at once from the equation F = 0. Thus w^e have proved that 
the characteristic chain starting from any ordinary element of any 
integral of this equation F = 0 consists only of elements belonging 
to this integral. For instance, if the equation do not contain p, q, 
the characteristic chain, starting from an arbitrary plane through 
an arbitrary point of the surface F = 0, consists of a pencil of planes 
whose axis is a tangent line of the surface F = 0. Or if F=0 be of 
the form Pj?4-Qq'=P., the chain consists of a curve satisfying 
dxlF=dylQ=dzl'R and a single infinity of tangent planes of this, 
curve, determined by the tangent plane chosen at the initial point. 
In all cases there are co ^ characteristic chains, whose aggregate may 
therefore he expected to exhaust the 00 ^ elements satisfying F = 0. 

Consider, in fact, a single infinity of connected elements each 
satisfying F = 0, say a chain connectivity T, consisting of elements- 
specified by XoydZopoqo, which we suppose expressed as 
functions of a parameter u, so that Uo = dzoldib -podXojdu (Complete 
- qodyojdu is everywhere zero on this chain ; further, 
suppose that each of F, dFjdp, ■ • *, dFjdx-hpdFjdz is 
developable about each element of this chain T, and 
that T is not a characteristic chain. Then consider 
the aggregate of the characteristic chains issuing from ? 
all the elements of T. The co^ elements, consisting 
of the aggregate of these characteristic chains, 
satisfy F = 0, provided the chain connectivity T consists of 
elements satisfying F = 0; for each characteristic chain satisfies. 
^?F=0. It can be shown that these chains are connected ; 
in other words, that if xyzpq he any element of one of these 
characteristic chains, not only is dzjdt-pdxIdt — qdyldt^O, as 
we know, but also Y=dzldu~pdxldu- qdyjdu is also zero. For 


dU d (dz dx d 

we nave =-r-{ — Pw — 9-^ 
dt dt\du du du. 


Hi 


dp ^ dp dq dy 


dt du '^dii> dt 


^ - A which is equal to 
dt du ^ 


dz dx dy \ _ dp dx 
dt ^ dt ^dt)~~~du dt'~ 
dx /dF c^F\ 
du dq}"^ dn 


du dq du \dy '^dz) „ dz' 


As ^ is a developable 
dz 


function of t, this, giving U=Uo exp 



shows that 

dz ) 


U is everywhere zero. Thus integrals of F = 0 are obtainable 
by considering the aggregate of characteristic chains issuing 
from arbitrary chain connectivities T satisfying F = 0 ; and 
such connectivities T are, it is seen at once, determinable 
without integration. Conversely, as such a chain connectivity 
T can he taken out from the elements of any given integral 
aU possible integrals are obtainable in this way. For instance, 
an arbitrary curve in space, given by Xo = 6{%), yo = <f>iu),Zo — -^{u), 
determines by the two equations F{xoyo‘Zopoqo) = 0, f'{%)~po6'{uy 
•Fqoi>'{y)i such a chain connectivity T, through which there 
passes a perfectly definite integral of the equation F = 0. By' 
taking 00 2 initial chain connectivities T, as for instance by taking 
the curves Xo=d, yo = 4>i ^0 = ^ to curves upon an 

arbitrary surface, we thus obtain oo^ integrals, and SO oo^ elements'- 
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satisfyinf^ F = 0. In general, if functions G, H, independent of F, be 
obtaiiiedf such that the equations F=0, G=6, H=c represent an 
intef^ral for all values of tbe constants 5, c, these eq^uations are said 
to constitute a complete integral. Then elements satisfying F = Q 
are known, and in fact every other form of integral can be obtained 
without further integrations. 

In the foregoing discussion of the differential equations of a 

may be supposed to 


c^F 

<;haracteristic chain, the denominators 


be modified in form by means of F = 0 in any way conducive to a 
simple integration. In the immediately following explanation of 
ideas however, we consider indifferently all equations F = constant ; 
when a function of xyzpg is said to be zero, it is meant that this 
is so identically, not in virtue of F = 0 ; in other words, we consider 
the inteo’ration of F = a, where a is an arbitrary constant. In the 
theory of linear partial equations we have seen that the integration 
of the equations of the characteristic chains, from which, 
Operations Qf equation F=a follows 

necessary once, would be involved in completely integrating 
the single linear homogeneous partial differential 
integra- equation of the first order [F/J = 0, where the notation 
^ on o _ -g explained above under Contact Transformations. 

One obvious integral is f~ F. Putting F = a, where a is 
arbitrary, and eliminating one of the independent variables, we can 
reduce this equation [F/J = 0 to one in four variables ; and so on. 
Calling, then, the determination of a single integral of a single 
homogeneous partial differential equation of the first order in oi 
independent variables, an operation of order n - 1 , the character- 
istic chains, and therefore the most general integral of F=£&, 
can be obtained by successive operations of orders 3, 2, 1. If, 
however, an integral of F = (Z be represented by F = flj, Gr= J, H = c, 
where 6 and c are arbitrary constants, the expression of the fact 
that a characteristic chain of F = a satisfies cZG = 0, gives [FG] = 0 ; 
similarly, [FH] = 0 and [GH]=:0, these three relations being 
identically true. Conversely, suppose that an integral G, 
independent of F, has been obtained of the equation [F/]=0, which 
is an operation of order three. Then it follows from the identity 

'l7[5i«] + [0[V/]] + [V'iy^]]=fW] + g[lW + g^^ before re- 

marked, by putting <^=F, i/'—G, and then [F/]=A(/), [Gr/]=B(/), 

that AB(/) -BA(/ = ~B(/)- ^A(/), so that the two linear 
ciz a% 

•equations [F/] = 0, [G/] = 0 form a complete system ; as two 
integrals F, G are known, they have a common integral H, inde- 
pendent of F, G, determinable by an operation of order one only. 
The three functions F, G, H thus identically satisfy the relations 
[FG]=[GH]=[FH] = 0. The oo^ elements satisfying F=:a, 
G = &, H=c, wherein 5, c are assigned constants, can then be 
seen to constitute an integral of F = c5. For the conditions that a 
characteristic chain of G=5 issuing from an element satisfying 
F=a, G = 5, H=:c should consist only of elements satisfying these 
three equations are simply [FG]=0 [GH] = 0. Thus, starting from 
an arbitrary element of (F = a5, G=5, H = c), we can single out a 
connectivity of elements of (F =a, G=&, H=c) forming a character- 
istic chain of G=& ; then the aggregate of the characteristic chains 
■of F= (3!; issuing from the elements of this characteristic chain of 
G=5 will be a connectivity consisting only of elements of (F=a, 
G=5, H=c), and will therefore constitute an integral of F=a; 
further, it will include all elements of (F = a, G=6, H = c). This 
result follows also from a theorem given under Contact Transform- 
»ationSj which shows, moreover, that though the characteristic chains 
of F=:a are not determined by the three equations F = a, G=5, 
H=c, no further integration is now necessary to find them. By 
this theorem, since identically [FG]=[GH] = [FH] = 0, wo can find, 
by the solution of linear algebraic equations only, a non- vanishing 
function <r and two functions A, C, such that (^G- Ac^F-0<^H = 
'<T(dz-pdx-qdy) -j thus all the elements satisfying F=a, G=5, 
H=c, satisfy dz—pdx + qdy and constitute a connectivity, which 
is therefore an integral of F=a. While, further, from the 
associated theorems, F, G, H, A, C are independent functions and 
{FC]=0. Thus 0 may be taken to be the remaining integral 
independent of G, H, of the equation []^] = 0, whereby the 
■characteristic chains are entirely determined. 

When we consider the particular equation F=0, neglecting the 
case when neither p nor q enters, and supposing p to enter, we 
may express p from F = 0 in terms of xyzq, and then eliminate it 
from all other equations. Then instead of the equation [I/] = 0, we 

have, if F=0 p = \j/{xyzq), the equation 

\dx dz) 

ting the term in in [p - 1//, /] = 0. Let XoyyZoqo be values about 

which the coefficients in this equation are developable, and let 
t, y, oj be the principal solutions reducing respectively to z, y and 
>q when x=Xo. Then the equations’ p = ’>7=2/0, 


represent a characteristic chain issuing from the element XoygZo^poqo ; 

we have seen that the aggregate of such chains issuing from the 

elements of an arbitrary chain satisfying dzo -podxo - 

qodyo = ^ constitute an integral of the equation p = T' The single 

Let this arbitrary chain be taken so that Xo is constant ; 

then the condition for initial values is only dZo - qodyo^ P~Oand 

0, and the elements of the integral constituted by 

the characteristic chains issuing therefrom satisfy d^- 

cod-r] = 0. Hence this equation involves dz - \j/dx - qdy = 0, 

or we have dz - \pdx~ qdy ~c7{d^~ (jodrj), where cr is not zero. 

Conversely, the integration oip = \l/ is, essentially, the problem of 

writing the expression dz-^j/dx-qdy m the form <j[d'g ~ uid-n), as 

must be possible (from what was said under Ffaffian Exqjrcssions). 

To integrate a system of simultaneous equations of the first 
order Xi=oq • • • Xr = a,, in « indejjendent variables aq ■ • and 
one dependent variable s, we write p-^ for dzldx^, &c., 
and attempt to find n + l-r further functions Z, X^+i 
• • X„, such that the equations Z=ot, Xi~ai{i=\ • * n) 
involve dz-pidxi- ■ • -pndxn~0. By an ^^’ganient ® ^ 

already given, the common integral, if existent, must ^ 
be satisfied by the equations of the characteristic chains of any one 
equation X^—ai; thus each of the expressions [X^Xy] must vanish 
in virtue of the equations expressing the integral, and we ma}’’ 
without loss of generality assume that each of the corresponding 
Jr(r-l) expressions formed from the r given differential equations 
vanishes in virtue of these equations. The determination of the 
remaining n + l~r functions may, as before, be made to defiend on 
characteristic chains, which in this case, however, are manifolds of 
r dimensions obtained by integrating the equations [Xj/J = 0 * • • 
[X,./] = 0 ; or having obtained one integral of this system other 
thanXi • • Xr, say Xr+i, we may consider the system [Xi/J = 0 • - 
[Xr+i/]=0, for which, again, we have a choice ; and at any stage we 
may use Mayer’s method and reduce the simultaneous linear equa- 
tions to one equation involving parameters ; while if at any stage 
of the process we find some but not all of the integrals of the 
simultaneous system, they can be used to simplify the remaining 
work ; this can only be clearly explained in connexion with the 
theory of so - called function groups for which we have no 
space. One result arising is that the simultaneous system 
2^1 * * > Pr^Tr, wherein Pi ‘ • pr are not involved in 
01 • • if it satisfies the •^r(r-l) relations [pi-(l>t, pj-<l>j\ = 0, 
has a solution z=’tl/(xi - • Xn), pi—d^jdx-^ • •, reducing 

to an arbitrary function, of aj^+i • • ■ ccnonly, when Xi=x^° ‘ * ocr 
=Xr° under certain conditions as to developability ; a generalization 
of the theorem for linear equations. The problem of integration of 
this system is, as before, to put dz - <pidxi - • • - (prdxr- Pr+ydxr.^-y 
— • • -Pn dxn into the form <r{d^- a>r+i^^?r+i - • • ~ ; and 

here f", ^r+i • * In ^r+i • • • may he taken, as before, to be 
principal integrals of a certain complete system of linear equations ; 
those, namely, determining the characteristic chains. 

If L he a function of t and of the 2n quantities Xi • • XnXi • • 

where denotes dxMt, &c., and if in the n equations 

dt\dxi/ 


d\j^ . dffj 

— we put Pi--j-y 
dxi dxi 


and so express ■ 


in terms of tj Xi • 


Xnp-i • • Pm assuming that the determinant of the quantities -- — 

UjQC% OjXj 

is not zero ; if, further, H denote the function of aji ■ * Xnp\ - • 
numerically equal to 23i£Ci+ ■ • it is easy 

to prove t'hB.tdpijdt— -d’B.fdxi, dXildt^d'B.Idp^. These ^ 
so-called canonical equations form part of those for the 
characteristic chains of the single partial equation ^ 
dzfdt -f- H(^£Ci • • Xm dzjdxij • • ■ , dzjdxn) = 0, to which then the 
solution of the original equations for % • • can be reduced. It 
may be shown (1) that if ;s=0(^cci • • XnCj - • Cn) + tJ be a complete 
integral of this equation, then pi^d^jdxi, d^jdci—ei are 2n 
equations giving the solution of the canonical equations referred 
to, where Cj • • and ej - • are arbitrary constants ; (2) that if 
Xi-Xi{tx\ • • Pn°), Pt=^i(ixf> • - p\) he the principal solutions 
of the canonical equations for and w denote the result of 

substituting these values in PidB-jdpi -i-pndE/dpn - H, and 

12=/ uidt, where, after integration, 12 is to be expressed as a 




4 

function of t, Xi> • XnXf 
of the partial equation. 


■ Xn°, then 55= 12 is a complete integral 


A system of differential equations is said to allow 
a certain continuous group of transformations (see 
Groups) when the introduction for the variables in the 
differential equations of the new variables arising in the 
general finite equations of the group leads, for all values 
of the parameters of the group, to the same differential 
equations in the now variables. It would be interesting 
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to verify in examples tliat tMs is the case in at least the 
majority of the differential equations which are knowm to 
he integrable in finite terms. As space forbids 
attempt, vre give a theorem of very general 
theory of application for the case of a simultaneous 
coj 2 tmn~ complete system of linear partial homogeneous 
ous groups differential equations of the first order, to the 
theories/ solution of which the various differential 
equations discussed have been reduced. It will 
be enough to consider whether the given differential equa- 
tions allow the infinitesimal transformations of the groujD. 


It can be shown easily that sufficient conditions in order that a 
complete system irj/=0 ■ • IIa/= 0, in % independent variables, 
should allow the infinitesimal transformation iy=0 are expressed 
by h equations PIl 2 /=:A 22 ni/-h • • +\i}cTiif. Suppose 

now a complete system of n-r equations in ni variables to allow a 
group of T infinitesimal transformations (P^/, ■ • , Pr/) which 
has an invariant subgroup of r-1 parameters (P;i/, • • , Pr_i/)j 
it being supposed that the n quantities II j/, • • , tln-rfy Pi/'j • ■ j 
Vrf are not connected by an identical linear equation (with 
coefficients even depending on the independent variables). Then 
it can be sho^m that one solution of the complete system is 
determinable by a quadratoe. For each of II*P^/- is a 

linear function of Hi/, * • , Tln^rf and the simultaneous system 
of independent equations IIi/=0 • • IIw_,./=0,Pi/=0 - P,._j/=0 

is therefore a complete system, allowing the infinitesimal trans- 
formation Pr/. This complete system of n-1 equations has 
therefore one common solution w, and Pr(w) is a function of w. By 
choosing w suitably, we can then make Pr(cj)=l. From this 
equation and the ^ - 1 equations rbw=0, P^co = 0, we can determine 
w by a quadrature only. Hence can be deduced a much more 
general result, that if the group of r parameters be integrable, the 
complete system can be entirely solved by guadraUires ; it is only 
necessary to introduce the solution found by the first quadrature as 
an independent variable, whereby we obtain a complete system of 
n-r equations in 1 variables, subject to an integrable group of 
r-1 parameters, and to continue this process. We give some 
examples of the application of the theorem. (1) If an eq_uation of 
the first order y) allow the infinitesimal transformation 

kdfldx+Tjdfjdy, the integral curves y)=y°i wherein w(a3, y) is 


the solution of 2/)^=^ 


reducing to y for are 


interchanged among themselves by the infinitesimal transformation, 
or w (a?, 2 /) can be chosen to make ^dwjdx+ridwjdy^l ; this, with 
doijdx-b^dusjdy^O, determines w as the integral of the complete 
differential {dy - \l/dx)l(7j ~ i^$). This result itself shores that every 
ordinary differential equation of the first order is subject to an 
infinite number of infinitesimal transformations. But every infinit- 
esimal transformation ^dfldx+7)dfldy can by change of variables 
(after integration) be brought to the form df/dy, and all differential 
equations of the first order allowing this group can then be reduced 
to the form F(a3, dyldx) = 0. (2) In the case of an ordinary 

equation of the second order y"=\p(xyy'), equivalent to dy/dx—yy 
dyjldx=\p{xyyi\ if be the solutions for y and chosen to 
reduce to ^ and yf when £c=ce^, and the equations 
he equivalent to <j3=y°, w^=yf, then w, are the principal solu- 
tions of II/= dfjdx -[- yidfjdy -t i/dfjdy-^ = 0. If the original equation 
allow an infinitesimal transformation whose first exter^ed form (see 
art. Groups) is 'Pf=^df/dx-\-7]dfldy-{-7}idfJdyi, where is the in- 
crement of dyjdx when ^dt, yk are the increments of x, y, and is 
to be expressed in terms of x, y, yi, then each of Poj and must 
be functions of a; and or the partial differential equation 11/ 
must allow the group P/. Thus by our general theorem, if the 
differential equation allow a group of two parameters (and such 
a group is always integrable), it can be solved by quadratures, our 
explanation sufficing, however, only provided the form II/ and the 
two infinitesimal transformations are not linearly connected. It 
can be shown, from the fact that is a quadratic polynomial in Pi, 
that no differential equation of the second order can allow more 
than 8 really independent infinitesimal transformations, and that 
every homogeneous linear differential equation of the second order 
allows just 8, being in fact reducible to d^yjdx‘^=0. Since every 
group of more than two parameters has snbOTOups of two parameters, 
a differential equation of the second order allowing a group of 
more than two parameters can,- as a rule, be solved by quadratures. 
By transforming the group we see that if a differential equation of 
the second order allows a single infinitesimal transformation, it can 
be transformed to the form ‘F{x, dyjdx, d^/dx^) ; this is not the case 
for every differential equation of the second order. (3) For an 
ordinary differential equation of the third order, allowing an 
integrable group of three parameters whose infinitesimal trans- 
formations are not linearly connected with the partial equation to 
which the solution of the given ordinary equation is reducible, the 


similar result follows that it can be integrated by quadratures. 
But if the group of three parameters be simple, this result must be* 
replaced by the statement that the is reducible to 
quadratures and that of a so-called rL* i • q -ation of the first 
order, of the form dyldx = A-{-By-rCy^, where Xb,C are functions 
of X. (4) Similarly for the integration by quadratures of an ordinary 
equation yn=^{xyy^ • • y^-i) of any order. Moreover, the group 
allowed by the equation may quite well consist of extended contact 
transformations. An important application is to the case where 
the differential equation is the resolvent equation defining the 
group of transfoimations or rationality group of another differential 
equation (see below) ; in particular, when the rationality group of 
an ordinary linear differential equation is integrable, the equation 
can be solved by quadratures. 

Following the practical and provisional division of 
theories of differential equations, to which we alluded at 
starting, into transformation theories and func- 
tion theories, we pass now to give some account 
of the latter. These are both a necessary logical function 
complement of the former, and the only remain- theories of 
ing resource when the expedients of the former differen- 
have been exhausted. While in the former l^quntions 
investigations we have dealt only with values of 
the independent variables about which the functions are 
developable, the leading idea now becomes, as was long 
ago remarked by G. Green, the consideration of the 
neighbourhood of the values of the variables for which 
this developable character ceases. Beginning, as before, 
with existence theorems applicable for ordinary values of 
the variables, we are to consider the cases of failure of 
such theorems. 

When in a given set of differential equations the 
number of equations is greater than the number of 
dependent variables, the equations cannot be expected to 
have common solutions unless certain conditions of com- 
patibility, obtainable by equating different forms of the 
same differential coefficients deducible from the equations, 
are satisfied. We have had examples in systems of linear 
equations, and in the case of a set of equations p-^ = • •, 

Pr — <f>r‘ For the case when the number of equations is- 
the same as that of dependent variables, the following is a. 
general theorem which should be referred to : Let there 
be r equations in r dependent variables and n 

independent variables x-^ " ocn} let the differ- 
ential coefficient of of highest order which 
enters be of order h^, and suppose d^o-zjdx^^o' 
to enter, so that the equations can be written 
d^trzJdx-^K — ^^, where in the general differential co- 
efficient of Zp which enters in say * * "^^^Zp!' 

dx ^ • • dx^fn^ we have \< hp and Let. 

• • Ir and • • Ain ^6 a set of values of x^" Xn^i 

• • Zr and of the differential coefficients entering in 

about which all the functions are developable. 

Corresponding to each dependent variable z^, we take now 
a set of functions of x^- • Xn, say c/)^, 

arbitrary save that they must be developable about 

• • am and such that for these values of x^- • Xm the func- 

tion 4>p reduces to bp, and the differential coefficient. 
# 2 + • • jdx^i • • dxj^n reduces to h]cf • • hn- Then 

the theorem is that there exists one, and only one, set of 
functions z-^" Zr of x-^- - Xn developable about ai- • an 
satisfying the given differential equations, and such that for 

= we have z^ = cf>^, dzJdx-^-tjiJ'^^ • • • d^‘r~'^zjd^^~^x^ 
= cjyjha>-v^ And, moreover, if the arbitrary functions'- 
* ‘ ■ contain a certain number of arbitrary variables. 
% • • and be developable about the values t-f • • of 
these variables, the solutions z^- • Zr will contain ■ • t^y 
and be developable about tf* • • 

The proof of this theorem may he given by showing that if 
ordinary power series in tCi - aj • ’ Xn~ a>n -tf • •tm- t^n he sub- 
stituted in the equations wherein in the coefficients of 
£Ci - oq, • • {Xi - are the arbitrary functions 
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divided respectively by 1, 1', 2!, &c., tben the differential 
equations determine uniquely all the other coefficients, and 
that the resulting series are convergent. We rely, in fact, 
upon the theory of monogenic analytical functions (see art. 
Fl'XCTIONS, Analytic), a function being determined entirely 
by "its development in the neighbourhood of one set of values 
of the independent variables, from which all its other values 
arise by continuation ; it being of course understood that ithe 
coefficients in the differential equations are to be continued at 
the same time. But it is to be remarked that there is no ground 
for believing, if this method of continuation be utilized, that the 
function is single-valued ; we may quite well return to the same 
values of the independent variables with a different 
Singulnr of the function, belonging, as we say, to a 

different branch of the function ; and there is even no 
solutions. lor assuming that the number of branches is 

finite, or that different branches have the same singular points 
and regions of existence. Moreover, and this is the most difficult 
consideration of all, all these circumstances may be dependent 
upon the values supposed given to the arbitrary constants of the 
integral ; in other words, the singular points may be either fixed, 
being determined by the differential equations themselves, or they 
may°be movabU with the variation of the arbitrary constants of 
integration. Such difficulties arise even in establishing the rever- 

— j 


{x-a.^(x^a^{x- a^ about an ordinary value the right side is 
developable ; if we put x — a-j^ — t^^ the right side becomes develop- 
able about ^1 = 0; if we put cc=l/^, the right side of the changed 
equation is developable about t = 0 ; it is quite easy to show that 
the integral reducing to a definite value Xo for a value So is obtain- 
able by a series in integi’al powers ; this, however, must be 
supplemented by showing that for no values of s does the value 
of X become entirely undetermined. 

These remarks will show the place of the theory now to be 
sketched of a particular class of ordinary linear homogeneous 
differential equations whose importance arises from 
completeness and generality with which they can 
^ be discussed. We have seen that if in the equations 
tion^with <^2/i/<^23=y2> * ■ • idyn-2i^^~yn-\idyn-i{dx^ 

rational wherein ag, • • •, an are 
efficients. taken to he rational functions of x, the value 

cc=a:® be one for which no one of these rational func- 
tions is infinite, and y^, y{, • • • , yfin~\ be quite arbitrary finite 
values, then the equations are satisfied by • + 

wherein u, • • •, are functions of x, independent 
ofy^ ■ ’ y\^i, developable about x—x'^-, this value of y is such that 
for x=x° the functions y, Vi- • yn-\ reduce respectively to y^y^ 
■ * y°n -\ ; it can be proved that the region of existence of these 
series extends within a circle centre x° and radius equal to the 
distance from x^ of the nearest point at which one of be- 

comes infinite. Kow consider a region enclosing cr®, and only one 
of the places, say S, at which one of ■ a^ becomes infinite. 
"When X is made to describe a closed curve in this region, includ- 
ing this point S in its interior, it may well happen that the 
continuations of the functions 'li-, zq, • • •, %n-\ when we have 
returned to the point x, values % 'Vj, • Vn~i, so that the integral 
under consideration becomes changed to 2/®'y+2/ff'yi + • ‘ +y%-iVn~i> 
At x^ let this branch and the corresponding values of 2/1 • • ?/n-i be 
\ • ; then, as there is only one series satisfying the 

equation and reducing to for x=aP, and the coeffici- 

ents in the differential equation are single-valued functions, we 

must have r}°% + n h = y°v + y\Vi -[-••+ y\-iVn-i; 

as this holds for arbitrary values of y° • • y^n~it upon which 
u ■ and V • - rn_i do not depend, it follows that each of 
V • • 'Vn-i is a linear function of 'it • - Un-i with constant coefficients, 
say'i;*=Ai3'i^-f • - -f Theny^-r-f-. • = 

'W+- • + this is equal to fji{y°n+ • • +y\^-iUn-i) if 

eliminating y® • • from these linear equa- 
tions, we have a determinantal equation of order n for fa-, let ^ 
be one of its roots ; determining the ratios of • • yV-i to 
satisfy the linear equations, we have thus proved that there exists 
an integral, H, of the equation, which when continued round the 
point Z and back to the starting-point, becomes changed to 
Let now ^ be the value of x at Z, and 9*1 one of the 

values of ^ log ; consider the function {x - ; when x 

makes a circuit round x=^, this becomes changed to exp^-^viTj) 
(x - that is, is unchanged ; thus we may put H = (cc ~ 

01 being a function single-valued for paths in the region con- 
sidered described about Z, and therefore, by Laurent’s Theorem 
(see art. Tunotions, Analytic), capable of expression in the 
annular region about this point by a series of positive and 
negative inte^al powers of x-^, which in general may con- 
tain an infinite number of negative powers ; there is, however, 
no reason to suppose to he an integer, or even real. 


Thus, if all the roots of the determinantal equation in /x are 
different, we obtain n integrals of the forms ’ * '5 

In general we obtain as many integrals of this form 
as there are really different roots ; and the problem arises to 
discover, in case a root be k times repeated, Ic-i equations of as 
simple a form as possible to replace the Jc-i equations of the form 
y°v+ • • ■i-y%.-iVn-i=ju(y°u+ * • -h y°n_iUn-i) which would have 
existed had the roots been different. The most natural method 
of obtaining a suggestion lies probably in remarking that if 
^ 2=^1 + h there is an integral [{x ~ -(x- wherein 

the coefficients in 0 ^ same functions of - 1 - li as are the 

coefficients in 0 ^ of r-^ ; when h vanishes, this integral takes 

the form + or say (£U - -f- 0 i log 

{x-^)} ; denoting this by 2TijjL^K, and {x-^y-^(p-^ by H, a circuit 

of the point ^ changes K into K' = — A— + 

{x - ^)’‘i0i(27r2i + log (x - ^))] = /qK -f H. A similar artifice suggests 

itself when three of the roots of the determinantal equation are the 
same, and so on. We are thus led to the result, which is justified 
by an examination of the algebraic conditions, that whatever may 
be the circumstances as to the roots of the determinantal equation, 
n integrals exist, breaking up into batches, the values of the con- 
stituents Hi, H 2 , • • • of a batch after circuit about x = ^ being 
H 2 =/^i ^2 + Hi 3 H 3 '=yiH 3 + H 2 , and so on. And this 
is found to lead to the forms {x - I)’’i 0 i, (x - + <Pi log (x - ^)], 

{x - + X 2 log + 01 (log (£53 - ^))^], and so on. Here each of 

0 i 0 iXiX 2 • ’ is a* series of positive and negative integral powers of 

in w’hich the number of negative powers may be infinite. 

It appears natural enough now to inquire whether, under proper 
conditions for the forms of the rational functions oq ■ • it may 
be possible to ensure that in each of the series 0 i 0 iXi* • p ^ 
the number of negative powers shall be finite. Herein 
lies, in fact, the limitation which experience has shown 
to be justified by the completeness of the results obtained. As- 
suming 7h integrals in which in each of 0 i, _ 0 i, X\ ’ • the number of 
negative powers is finite, there is a definite homogeneous linear 
differential equation having these integrals ; this is found by 
forming it to have the form y''^—{x - (rc - 

4 - • • • d- (cc - ^)~^'bny, where -In are finite for ci 3 =|. Conversely, 
assume the equation to have this form. Then on substituting a 
series of the form (£53 - + Ai(a; - 1) -t A^ix - ^)^-h • •] and equating 

the coefficients of like powers of £53 - it is found that r must be a 
root of an algebraic equation of order n ; this equation, which we 
shall call the index equation, can be obtained at once by sub- 
stituting for y only (£53 - ^y and replacing each of &i • • bn by their 
values at £53=^ ; arrange the roots r^, ■ ■ of this equation so that 
the real part of ti is equal to, or greater than, the real part of n+i, 
and take r equal to ; it is found that the coefficients Aj, Ao • • 
are uniquely determinate, and that the series converges within a 
circle about x=^ which includes no other of the points at which 
the rational functions oq • • become infinite. We have thus a 
solution Hi = (£13 - ^)^i0i of the differential equation. If we now 
substitute in the equation y = Hi/'57f^£53, it is found to reduce to an 
equation of order n-1 for 77 of the form — (x- -h 
• • • + (x - ^y~hn~iV, wherein q > ■ Cn^i are not infinite at x—^. 
To this equation precisely similar reasoning can then be applied ; 
its index equation has in fact the roots r 2 -ri-l, • * *, r^t-ri-l;, 
if 7 * 2 -ri be zero, the integral (£C- of the rj equation will give 

an integral of the origin^ equation confining log (£53 - ^) ; if Tq - Tj 
he an integer, and therefore a negative integer, the same will be 
true, unless in 0 i the term in (£ 53 - be absent; if neither of 
these arise, the original equation will have an integral (£53 - 
The 7] equation can now, by means of the one integral of it belong- 
ing to the index “ ’"i ~ similarly reduced to one of order 
71-2, and so on. The result will be that stated above. We shall 
say that an equation of the form in question is regular about x~^. 

We may examine in this way the behaviour of the integrals at 
all the points at which any one of the rational functions % * • 
becomes infinite ; in general we must expect that 
beside these the value £ 33 = 00 will he a singular point for 
the solutions of the differential equation. To test this 
we pnt x='^lt throughout, and examine as before at ^= 0 . ^ For 
instance, the ordinary linear equation with constant coefficients 
has no singular jpoint for finite values of £ 53 ; at £ 53 = 00 it has a. 
singular point and is not regular ; or again, Bessel’s equation 
£3 jV' + 339 /' + (£ 53 ^ ~ n?)y = 0 is regular about £c = 0, but not about :33 = oo . 
An equation regular at all the finite singularities and also at 
x=co is called a Fuchsian equation. We proceed to examine 
particularly the case of an equation of the second order y" + a7j' -\- 

hy=:0. Putting £53= i, it becomes dhjjdt^+[U~^~ at'~^)dyldt-\- 
t 

— which is not regular about ^=0 unless and 
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tliat is, unless ax, and are finite at £r=co ; wliicli "vre tlius 
assume ; putting y = + * •), we find for the index equation 

at £y = =o the equation r(r- 1) + ?* (2 - + (6:iJ-)o = 0. 

If there be finite singular points at - Im, where we 
® assume m>l, the cases w=0, m = l being easily 
and if <p{x) = {x-^^) • • • we must 

oraer. ^ ^ ^ [9i(a;)]- finite for all finite values of 

X, equal say to the respective polynomials yp{x) and d[x), of 
which by the conditions at £t:=co, the highest respective ordem 
possible are m — 1 and 2(m-l). The index equation at a;=^i is 
r(r-l) + r^(^i)/<?!)'(^i)-h^(s^)/[0'(s^)?=O, and if a^, /3i be its roots, 
we have + — V'(^z)/0X^i) cti/3i = ^lfi)/[0'(li)T* Thus by 

an elementary theorem of algebra, the sum '^[1 - a^~ 
extended to the m finite singular points, is equal to i^{x)l<p[x)j 
and the sum S(1 — a^ — is equal to the ratio of the coefficients of 
the highest powers of x in \^{x) and (p{x)y and therefore equal to 
1 + a + where a, /3 are the indices &tx = co. Further, if (x, l)ni-2 
denote the integral part of the quotient 6{x)l(p(x), we have 
equal to ~ (x, + &(o2)l<pix), and the co- 

efficient of x'^-^ in (x, l)m~2 is afS. Thus the differential equation 
has the form y" -ry^{l~ai- ^l)/{x-^^)-by[(x,l)m-2 + '^^^ii^'i^^)l 
(x~^i)']/<p{x)=Q. If, however, we make a change in the dependent 

variable, putting y = (a? - ^i)“i * • it is easy to see that 

the equation changes into one having the same singular points 
about each of which it is regular, and that the indices at x=^i 
become 0 and which we shall denote by for {x-^j^j can 


be developed in positive integral powers of x-^i about x=^i; by 
this transformation the indices at jk = oo are changed to a -f aj^ + •• 
-h jd + ft + • • which we shall denote by X, /j,. If we suppose 
this change to have been introduced, and still denote the independ- 
ent variable by y, the equation has the form y"-fy2(l— X^/ 
+ = + ■ * X,^=m-1. Con- 

versely, it is easy to verify that if X/^ be the coefficient of a?’"- ^ in 
(x, l)m-2j this equation has the specified singular points and 
indices whatever he the other coefficients in (aj, 1)^-2* 

Thus Ave see that (beside the cases m = 0, m=l) the “Fuchsian 
equation” of the second order with tivo finite singular points is 
distinguished by the fact that it has a definite form 
Itypergeo- singular points and the indices are assigned. 

^auaiion Vetting (x - ^i)l(x- ^ 2 )=^! sin- 

^ ■ gular points are transformed to 0 , 1 , cao , and, as is clear, 

without change of indices. Still denoting the independent variable 
by £r, the equation then has the form x(l -x)y"+y'll-\-x 
(l-fX-l-ya)]-X/^y=0, which is the ordinary hypergeometric equa- 
tion. Provided none of X^, X 2 , X - ^ be zero or integral, it has the 
solutions F(X, 1~X2, x), xhF{\ + \, + l+^u about a;=0 ; 

about x=l it has the solutions F(X, ^,1 -X 2 ,l -a;), (1 — aj )^2 
F(X-hX 2 , At + Xg, l-i-Xg, l-£c), where X-h/^-i-Xj-f X 2 =l ; about £c=oo 
it has the solutions £C~^F(X, X+X^, X-/x-f 1, £c“^F(>a, y, + \j 

jLt-X + l, £c”^), where F(ap 7 £r) is the series l + a^xjy-^- 

. ■ . which converges when |£cl<l, whatever 

1. 2.7(7+!) 

a, ft 7 may be, converges for all values of x for which |a:l = l 
provided the real part of7-a-|3>0 algebraically, and converges 
for all these values except a;=l provided the real part of y-a-^ 
>-l algebraically. In accordance with our general theory, 
logarithms are to be expected in the solution when one of XjjXg, 
X-At is zero or integral. Indeed when X^ is a negative integer, 
not zero, the second solution about 07= 0 would contain vanishing 
factors in the denominators of its coefficients ; in case X or ploe 
one of the positive integers 1, 2,* ‘(-Xi), vanishing factors occur 
also in the numerators j and then, in fact, the second solution 
about 07 =0 becomes 07^ times an integral polynomial of degree 
(-X2)-Xor of degree But when Xj is a negative in- 

teger including zero, and neither X nor jx is one of the positive 
integers 1, 2 - • (-X^), the second solution about 07=0 involves a 
term having the factor log 07. When X^ is a positive integer, not 
zero, the second solution about x—0 persists as a solution, in 
accordance with the order of arrangement of the roots of the 
index equation in our theory; the first solution is then replaced 
by an integral polynomial of degree - X or -fi, when X or a^ is one 
of the negative integers 0, - 1, - 2, • ■ *, 1 - Xj, but otherwise con- 
tains a logarithm. Similarly for the solutions about £0=1 or 
x= 00 ; it will be seen below how the results are deducible from 
those for £c=0. 

Denote now the solutions about a3=0 hyu^u^ ; those about 03= 1 
by 'Ui, V2 ; and those about x= qo by ; in the region (SoSi) 

March common to the circles So, of radius 1 whose centres 
0/ the points 07= 0, £C=1, all the first four are valid, 

integral there exist equations %=A'yi + Bt;2, Wa^Ovi + Dvg 

where A, B, C, D are constants ; in the region (SiS) 
lying inside the circle Si and outside the circle So, those that are valid 
are and there exist equations = Twi + Qw2, 

where P, Q, P, T are constants ; thus considering any integral 
whose expression within the circle So is + hu^, where a, & are 
constants, the same integral will be represented within the circle 


Si by (q 5A + 50)^1 + (aB + 5D)u2, a-nd outside these circles will be 
represented by [(aA + 2>C)P + (aB + 6D)R]mi + [(aA + 6C)Q + (aB + 
5D)T]2£*2. a single-valued branch of such integral can be obtained 
by making a barrier in the plane joining co to 0 and 1 to 00 ; for 
instance, by excluding the consideration of real negative values of 
X and of real positive values greater than 1, and defining the phase 
of X and aj - 1 for real values between 0 and 1 as respectively 0 
and TT. 

XVe can form tbe Fiicbsian equation of the second order with 
three arbitrary singular points foj ^3) singular point 

at 57=00, and with respective indices a,ifta2fta3ft such 
that tti + ft + a3 + ft + a3 + /53 = l. This equation can 
then be transformed into the hypergeonietric equation ^ 

in 24 ways ; for out of ^o, ^3 we can in six ways choose into 
two, say ^1, ^2, which are to be transformed respectively 
into 0 and 1, by (a; - li)/(a; - = and then there 

are four possible transformations of the dependent variable which 
will reduce one of the indices at = 0 to zero and one of tbe indices 
at t — \ also to zero, namely, we may reduce either Ci or ft at t=0, 
and simultaneously either a2 or ft at ^=1. Thus the hypergeo- 
metric equation itself can be transformed into itself in 24 ways, 
and from the expression F(X, 1 - x) which satisfies it follow 23 
other forms of solution ; they involve four series in each of the argu- 
ments, 57, £C- 1, -i— , Five of the 23 solutions agree 

X 1-x X x-1 ° 

with the fundamental solutions already described about £c=0, x^l, 
x~co ; and from tbe principles by which these were obtained it is 
immediately clear that the 24 forms are, in value, equal in fours. 

The quarter periods K, K' of Jacobi’s theory of elliptic functions, 


ofwhichK=/ (l-7z, sin ^d)''Hd, and K' is the same function of 

l-7i, can easily be proved to be the solutions of a 
hypergeometric equation of which li is the independent 
variable. When K, £' are regarded as defined in terms 
of li by the differential equation, the ratio K'/K is an ^ 
infinitely many valued function of Ti. But it is remarkable that 
Jacobi’s own theory of theta functions leads to an expression for li in 
terms of K'jK [see art. Functions, Analytic] in terms of single- 
valued functions. We may then attempt to investigate, in general, 
in what cases the independent variable 57 of a hypergeometnc equa- 
tion is a single-valued function of the ratio s of two independent 
integrals of the equation. The same inquiry is suggested by the 
problem of ascertaining in what cases the hypergeonietric series 
F{aPyx) is the expansion of an algebraic (irrational) function of £c. 
In order to explain the meaning of the question, suppose that 
the plane of x is divided along the real axis from - 00 to 0 
and from 1 to +00, and, supposing logarithms not to enter 
about a?=0, choose two quite definite integrals yi, y^ of the 
equation, say 1/1 = F(Xa (<1 - Xicc), y^ = a7HF(X fi + 1 + Xj, x), with 

the condition that the phase of x is zero when x is real and be- 


tween 0 and 1. Then the value of s=i^ is definite for all values 

Vi 

of X in the divided plane, s being a single- valued monogenic 
branch of an analytical function existing and without singularities 
all over this region. If, now, the values of s that so arise be 
plotted on to another plane, a value yi-\-iq of s being repre- 
sented by a point (p, g) of this s-plane, and the value of x from 
which it arose being mentally associated with this point of the 
s-plane, these points will fill a connected region therein, with a 
continuous boundary formed of four portions corresponding to tbe 
two sides of tbe two barriers of the a7-plane. The question is 
then, firstly, whether the same value of ? can arise for two different 
values of a?, that is, whether the same point (p, g') of the s-plane 
can arise twice, or in other words, whether the region of the s-plane 
overlaps itself or not. Supposing this is not so, a second part of 
the question presents itself. If in the aj-plane the barrier join- 
ing “00 to 0 be momentarily removed, and x describe a small circle 
with centre at a3 = 0 starting from a point x= -h-iJcy where h, k 
are small, real, and positive and coming back to tbis point, the 
original value s at this point will be changed to a value <t, which in 
the original case did not arise for this value of a7, and possibly not 
at all. If, now, after restoring the harrier, the values arising by 
continuation from a- be similarly plotted on the s-plane, we shall 
again obtain a region which, wffiile not overlapping itself, may 
quite possibly overlap the former region. In that case two values 
of P7 would arise for the same value or values of the quotient 3/2/2/1, 
arising from two different branches of this quotient. We shall 
understand then, by the condition that x is to be a single-valued 
function of aj, that the region in the s-plane corresponding to any 
branch is not to o’verlap itself, and that no two of the regions 
corresponding to the different branches are to overlap. Now in 
describing the circle about a7= 0 from x— —Ji — ik to - X + ik, where 
h is small and k evanescent, s=a7XLF(X+Xi, /x+Xi, 1+Xi, a7)/F(X, fj^, 
1-Xi, a?) is changed to (r=se^’^^i. Thus the two portions of 
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boundary of the j-region corresponding to the two sides of the 
barrier ( - oo , 0) meet (at s = 0 if the real part of Xj be positive) at 
an ann-le where Li is the absolute value of the real part of 
\ ; the same is true for the (j-region representing the branch o'. 
The condition that the s-region shall not overlap itself requires, 

then, 1 . But, further, ^ve may form an infinite number of 

branches o'=se^’^'\ tri = • • • in the same way, and the corre- 

sponding regions in the plane upon which y^lVi is represented wdll 
have a common point and each have an angle 27 rLi ; if neither 
overlaps the preceding, it will happen, if is not zero, that at 
leno-th one is reached overlapping the first, unless for some positive 
integer a we have 27raLi = 27 r, in other words Li = l/a. If this be 
so, the branch = will be represented by a region having 

the angle at the common point common with the region for the 
branch s ; but not altogether coinciding with this last region 
unless Xi be real, and therefore =+!/«- ; then there is only a finite 
number, a, of branches obtainable in this way by crossing the 
barrier ( - oo , 0). In precisely the same way, if we had begun by 
taking the quotient y' = (a? - 1 ) ^2 F (X + X^, + Xg, 1 -h Xo, 1 - £e) / 
F(X, /i, 1 - X2, 1 - x) of the two solutions about £e= 1 , we should have 
found that x is not a single-valued function of s' unless Xg is the in- 
verse of an integer, or is zero ; as s' is of the form (As-{-B)/(Cs-l-D), 
A, B, C, D constants, the same is true in our case ; equally, by 
considering the integrals about a;=oo we find, as a third condition 
necessary in order that x may be a single-valued function of y, that 
X-ycc must be the inverse of an integer or be zero. These 

three differences of the indices, namely, X^, X2, X - /i, are the quantities 
which enter in the differential equation satisfied iDy cc as a function 

of s, which is easily found to be - + 

+ + where x-^=dxids, etc.; and = 

1 - Xj^, ^2 = 1 - Xo^, 7^3 = 1 - (X - Into the converse question 

whether the three conditions are sufficient to ensure (1) that the 
y region corresponding to any branch does not overlap itself, 
(2) that no two such regions overlap, we have no space to enter. 
The second question clearly requires the inquiry whether the 
group (that is, the monodromy group) of the differential equation 
is properly discontinuous. (See art. Geoups.) 

The foregoing brief account will give an idea of *the 
nature of the function theories of differential equations ; it 
appears essential not to exclude some explanation of a 
theory intimately related both to such theories and to 
transformation theories, which is a generalization of 
Galois’s theory of algebraic equations. We deal only 
with the application to homogeneous linear differential 
equations. 

In general a function of variables x-^^x^. • • • is said to be rational 
when it can he formed from them and the integers 1 , 2 , 3 • • • by a 
„ . . ... finite number of additions, subtractions, multiplications, 

sroun of divisions. We generalize this definition. Assume 
a linear assigned a fundamental series of quantities 

equation, functions of x, in which x itself is inclnded, such 
that all quantities formed hy a finite number of addi- 
tions, subtractions, multiplications, divisions, and differentiations 
in regard to x, of the terms of this series, are themselves members 
of this series. Then the quantities of this series, and only these, 
are called rational. And by a rational function of quantities 
p, q, r ■ ■ • is meant a function formed from them and any of the 
fundamental rational quantities by a finite number of the five 
fundamental operations. Thus it is a function which would he 
called, simply, rational if the fundamental series were widened 
by _ the addition to it of the quantities i?, q, r • • • and those 
derivable from them by the five fundamental operations. A 
rational ordinary differential equation, with x as independent and 
y as dependent variable, is then one which equates to zelro a 
rational function of y, the order Ic of the differential equation 
being that of the highest differential coefficient which enters ; 
only such equations are here discussed. And .such an equation 
P=0 is called irrodneihU when, firstly, being arranged as an in- 
IrreducI- polynomial in this polynomial is not the 

bility of a other polynomials in also of rational 

rational Secondly the equation has no solution satis- 

equation. ^iso a rational equation of lower order- From 

this it follows that if an irreducible equation P =0 have 
one solution satisfying another rational equation Q = 0 of the same 
ox higher order, then all the solutions of P = 0 also satisfy Q=0. 

equation P=0 we can by differentiation express 
y\ ), yi^ 2) . . . y[i)^ , . gQ 

^ rationally in terms of these quantities only. It is 
sufficient, then, to prove the result when the equation Q = 0 is of 
the same order as P=:0. Let both the equations bo arranged as 
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integral polynomials in y ^^-) ; their algebraic eliminant in regard to 
2/W must then vanish identically, for they are known to have one 
common solution not satisfying an equation of lower order ; thus 
the equation P = 0 involves Q = 0 for all solutions of P = 0. 

Now let yi‘^) = a-^^^ de a given rational homogeneous 

linear differential equation ; let 2/1 ■ • yn be n particular functions of 
X, unconnected by any equation with constant coefficients 
of the form c^yi + > ■ -hc„ 7/„ = 0, all satisfying the differ- 
ential equation ; let 071 •• be linear functions of ^ 

2/1 • ■ yn, say ^,=A,-i2/i+* where the constant 

coefficients Ay have a non-vanishing determinant ; y?"** ^ 

write (i 7) = A(?^), these being the equations of a geneial 
linear homogeneous group whose transformations may 
be denoted by A, B, • • We desire to form a rational function 
0(17), or say 0(A(2/)), of 771 ■ • 77^, in which the constants A,y shall 
all be essential, and not reduce effectively to a fewer number, as 
they would, for instance, if the y^ . . were connected by a 
linear equation with constant coefficients. Such a function is in fact 
given, if the solutions z/i -yn be developable in positive integral 
powers about x=a^ by 0(77) = 77^ -f (a3 - aYrj^ + • • • -f (a - a)(«“^)«77yi. 
Such a function, Y, we call a rariant. 

Then differentiating V in regard to Xy and replacing by its 
value + ' • + an't], we can arrange dyjdXy and similarly each 

of d-Yjdx^ * • d^YJdx^, where N=to^, as a linear func- 
tion of the N quantities 77^ ■ ■ 77^ • • . ■ 7 }n^'^~^), and 

thence hy elimination obtain a linear differential equa- 
tion for Y of order N with rational coefficients. This 
we denote by F=0. Further, each of 77^ • ■ 77,1 is expressible as a 
linear function of Y, dYjdx^ • - d^~^YIdx'^~^, with rational co- 
efficients not involving any of the coefficients Af,-, since other- 
wise Y would satisf^r a linear eg^uation of order less than N, which 
is impossible, as it involves (linearly) the arbitrary coefficients 
Aij, which would not enter into the coefficients of the supposed 
equation. In particular, yj • - yn are expressible rationally as linear 
functions of w, dcojdx, • ■ • d^~^o}ldx^'~'^, where w is the particular 
function 0(2/). Any solution W of the equation F =0 is derivable 
from functions ■ * tn, which are linear functions of ■ yn, just as 
Y was derived from Vi’ • Vn j but it does not follow that these 
functions ti" tn are obtained from 2/1 ■ • by a transformation of 
the linear group A, B, • • ; for it may happen that the determin- 
ant d(^i • • ^n)ld{yi • • yn) is zero. In that case ti' ' may be 
called a singular set, and W a singular solution ; it satisfies an 
equation of lower than the N-th order. But every solution Y, W, 
ordinary or singular, of the equation F=0, is expressible rationally 
in terms of w, doojdx, ■ • ■ ■ ; we shall write, simply, 

Y =r(£d). Consider now the rational irreducible equation of lowest 
order, not necessarily a linear equation, which is satisfied by w ; 
as yi • ■ yn are particular functions, it may quite well be of order 
less than N ; we call it the resolrent equation, suppose it of order 
p, and denote it hy 7(u). Upon it the whole theory turns. In the 
first place, as 7(1;) = 0 is satisfied by the solution x of F=0, all the 
solutions of y(v) are solutions F = 0, and are therefore rationally 
expressible by x ; any one may then he denoted by r(x). If this 
solution of F =0 be not singular, it corresponds to a transformation 
A of the linear group (A, B, • • )> effected upon y^ ■ • yn- The co- 
efficients A^- of this transformation follow from the expressions 
before mentioned for -rji- ■ Vn in terms of Y, dYjdx, d^Yjdx^, • ■ by 
substituting Y=r(w) ; thus they depend on the p arbitrary para- 
meters which enter into the general expression for the integral of 
the equation 7(u) = 0. Without going into further details, it is 
then clear enough that the resolvent equation, being irreducible 
and such that any solution is expressible rationally, with p 
parameters, in terms of the solution x, enables us to define a 
linear homogeneous group of transformations of • • yn depending 
on p parameters ; and every operation of this (continuous) group 
corresponds to a rational transformation of the solution of the 
resolvent equation. This is the group called the rationality group, 
or the group of transformations of the original homogeneous linear 
differential equation. 

The group must not be confounded with a subgroup of itself, 
the monodromy group of the equation, often called simply the group 
of the equation, which is a set of transformations, not depending 
on arbitrary variable parameters, arising for one particular funda- 
mental set of solutions of the linear equation (see art- Gbotjps). 

The importance of the rationality group consists in three propo- 
sitions. ( 1 ) Any rational function of 2/1 ■ * Vn which is unaltered in 
value by the transformations of the group can be written 
in rational form. (2) If any rational function be changed - 

in form, becoming a rational function of 
transformation of the group applied to its new forin will regard 
leave its value unaltered. (3) Any homogeneous linear 
transformation leaving unaltered the value of every 
rational function of • • ijn which has a rational value, 
belongs to the group. It follows from these that any 
group of linear homogeneous transformations having 
the properties ( 1 ) (2) is identical with the group in question. It 
is clear that with these properties the group must be of the greatest 

S. III. — 58 
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importance in attempting to discover what functions of x must he 
regarded as rational in order that the values of * - 2/n may he 
expressed. And this is the prohiem of solving the equation Irom 
another point of view. 

Liteuatuee. — (ct) Formal or Tj'ansforruatmi Theories for Equa- 
tions of the First Order ; — E. Gouksat. Logons sur Vintegration des 
Equations aux derivtes imrtiellcs du premier ordre. Paris, 1891.— 
E. V. Weber. Vorlesungeii uber das Ffaff'sche Frohlem und die 
Theoide dcr partiellen B'iffercnHalnlpicb ‘Bingen erster Ordnung. 
Leipzig, 1900.— S. Lie uncrG. Suhe'i l’JAis. Geometrie der Beruh- 
rungstransformationen. Bd. i. Leipzig, 1896. — Poesyth. Theory 
of Lijf event ial Equations, Parti., Exact Equations and Pfaff^s Prob- 
lem. Cambridge, 1890.—S. Lie. AUgertieine 
iiber Differentialgleichungen die eine continuirliche . a: :■ . c 

gestatten (Memoir), Mathem. Annal. xxv., 1885, pp_. 71-151. — S. 
Lie und G. Scheffers. Vorlesungcn iiber Differentialgleichungen 
TnitbeJcaiinteninfirhitesimalen Transformationen. Leipzig, 1891. A 
very full bibliography is given in the hook of E. v. Weber referred 
to ; those here named are perhaps sufficiently representative of 
modern works. Of classical works may be named : — Jacobi. Vorles- 
uiigen iiher Dynamik (von A. Olebsch, Berlin, 1866) ; WerJce, 
Supylementhand.^Q^. Monge,^ Application de V Analyse d la 
Gedmetrie (par M. Liouville, Paris, 1850). — J . L. Lagrakge. Legons 
sur le calcul des fonciions, Paris, 1806, and Theorie des fonctions 
analytiques. Pans, Prairial, an V.— G. Boole. A Treatise on 
Differential Equations, London, 1859; and Supplementary Volume, 
London, 1865.~Darboux. Legons sur la Theorie gmirale des sur- 
faces, tt. i.-iv. Paris, 1SS7-1896.— S. Lie. Theorie der Transform- 
ations-gruppen, ii. (on Contact Transformations). Leipzig, 1890. 

(/3) Quantitative or Function Theories for Linear Equations : — C. 
Jordan. Coursd^ Analyse, Pans, 1896. — E. Picard. Traite 

AAnalyse, tt. ii. and iii. Paris, 1893, 1896.— Fuchs. Various 
Memoirs, beginning with that in Crelle's Journal, Bd. Ixvi. p. 121. — 
Riesiann. 2’* Aufl., 1892.~SaHLBSiNGER. Eandbuclider 

Theorie der linearen Differentialgleichungen, Bde. i.-ii. Leipzig, 
1895-1898. — Heffter. Einleitung in die Theorie der linearen 
Differentialgleichungen mit einer unabhdngigen Variablen, Leipzig, 
1894. — Klein. Vorlesungen uber lineare Differentialgleichungen der 
zweiten (Autographed), Gottingen, 1894 ; and Vorlesungen 

uler die hypergeometrische Function (Autographed), Gottingen, 
1894. 

(y) Rationality Group {of Linear Differential Equations ) : — 
Picard, TraiU d'* Analyse, as above, t. iii. — Vessiot. Annales 
de rficole FTormale, Serie III., t. ix, p. 199 (Memoir). — S. Lie. 
Transformations-gruppen, as above, iii. A connected account is 
given in Schlesinger, as above, Bd. ii., erstes Theil. 

(5) Function Theories of Mon-Linear Ordinary Equations : — Patn- 
LEVi^. Legons sur la Theorie Analytique des Equations diffirentielles. 
Paris, 1897 (Autographed).— Forsyte. Theory of Differential 
Equations, Part ih, Ordinary Equations not Linear (two volumes, 
ii and iii). Cambridge, 1900. — Konigsberger. Lehrhuch der 
Theorie der Differentialgleichungen. Leipzig, 1889. — Painlevj^. 
Legons sur Vintegration des Equations differentielles de la Mecanique 
et Applications. Paris, 1895. 

(e) Formal Theories of Fartial Equations of the Second and Eigher 
Orders : — E. Goursat. Legons sur Pintigration des Equations aux 
diriv^es partielles du second ordre, tt. i. and ii. Paris, 1896, 
1898. — Forsyth. Treatise on Differential Equations, London, 
1889 ; and Phil. Trans. Roy. Soc., (A.) voi cxci (1898), pp. 1-86. 

(f) See also the six extensive articles in the second volume of 

the German Encyclopaedia of MathemaMcs. (h. F. Ba.) 

DifFraction Gratings.— TKe grating is an 
optical instrument for the production of the spectrum ; it 
now generally replaces the prism in a spectroscope where 
large dispersion is needed, or when the ultra-violet 
portion of the spectrum is to be examined, or when the 
spectrum is to be photographed. The transparent grating 
consists of a plate of glass covered with lampblack, gold 
leaf, opaque collodion or gelatine, the coating being 
scratched through in parallel lines ruled as nearly equi- 
distant as possible. When the lines are to be ruled very 
close together, a diamond ruling directly on glass is used. 
Other transparent materials, such as fluor-spar, are some- 
times substituted for glass. For certain researches on long 
waves the grating is made by winding a very fine wire, 
1-1 000th inch in diameter, in the threads of two fine 
screws placed parallel to each other, soldering the wire to 
the screws and then cutting it away on one side of the 
screws. As the value of a grating is dependent upon the 
number of lines ruled, it is very desirable to have their num- 
ber great. Glass is so hard that the diamond employed for 
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the ruling wears away rapidly; and hence the modern grating 
is generally a reflecting grating, which is made by ruling on 
a speculum metal surface finely ground and polished. On 
such a surface it is possible to rule 100,000 lines without 
damaging the diamond, although its point even then often 
wears aw^ay or breaks down. The lines are generally so 
close together as 15,000 or 20,000 to the inch, although it 
is feasible to rule them even closer — say 40,000 to 50,000 
to the inch There is httle advantage, however, in the 
higher number, and many disadvantages. 

The grating produces a variety of spectra from a single 
source of light, and these are designated as spectra of the 
first, second, &c., order, the numbering commencing from 
the central or reflected image and proceeding in either 
direction from it. The dispersion depends upon the 
number of hnes ruled in a unit of length, upon the order 
of the spectrum, and upon the angle at which the grating 
is held to the source of light. The defining pow’’er 
depends upon its width and the angles made by the 
incident and diffracted rays, and is independent of the 
number of hnes per unit of length ruled on the grating. 
If this number is too small, however, the different order of 
the spectra will he too much mixed up with each other for 
easy vision. A convenient number is 15,000 to 20,000 
lines to the inch, or from 6000 to 8000 to the centimetre. 
The defining power is defined as the ratio of the wave-length 
to the distance apart of the two spectral lines which can 
be jnst seen separate in the instrument. Thus the sodium 
or D lines have wave-lengths which differ from each other 
by ‘597 ^/x, and their average wave-length is 589*3 ju./x. 
A spectroscope to divide them would thus require a 
defining power of 988. The most pow^erful gratings 
have defining powers from 100,000 to 200,000. Lord 
Rayleigh’s formula for the defining power is 
D='Nn, 

where D is the defining power, IST is the order of the 
spectrum, and n is the total number of lines ruled on the 
grating. As the defining power increases with N, and 
since we can observe in a higher order as the number of 
lines ruled in a unit of length decreases, it is best to 
express the defining power in terms of the width of the grat- 
ing, w. In this case we have for the maximum defining 
power D'=20,000 w for small gratings, or D' — 15,000 w 
for extra fine large gratings, w being the width of the 
gratings in centimetres. It is seldom that very large 
gratings are perfect enough to have a defining power of 
more than 10,000 w, owing to imperfection of surface or 
ruling. The relative brightness of the different orders of 



Fig. 1.— Method of using Flat Grating. A , source of light; B , slit; 
C , 0 , two telescopes, movable or fixed; D, grating, movable 
about its centre ; M , eye-piece. 


spectra depend upon the shape of the groove as ruled by 
the diamond. No two gratings are ever alike in this 
respect, but exhibit an infinite variety of distributions of 
brightness. Copies of glass gratings can be made by 
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photograpliy, contact prints Leing taken on collodio- 
kloride of silver or other dry plates. Eedecting gratings 
can be copied by pouring collodion or gelatine over the 
grating and stripping ott‘ the films thus formed. The 
latter warp, however, and destroy the definition to a great 
extent. The grating always produces a brighter spectrum 
in the violet than a prism. In the green the reflecting 
speculum metal grating may be brighter than a prism 
spectroscope of five prisms, and for higher dispersion it 
surpasses the prism spectroscope both in definition and 
brightness in all portions of the spectrum. 

To produce the pure spectrum from flat gratings, two 
telescopes are generally used, as in Fig. 1. 

The telescopes are fixed, and the grating is turned on its 
axis to pass to different portions of the spectrum. As the 
o-lass of the telescopes absorbs the ultra-violet light, this 
portion of the spectrum is cut off entirely, unless quartz 
lenses are used. The concave grating avoids this trouble, 
and produces a spectrum without the aid of lenses, the 
lines being ruled on a concave surface instead of on a flat one. 
Such a grating, properly mounted, produces what has been 
called a normal spectrum, and is specially adapted to 
photographic purposes (Fig. 2). 

A special form of grating of great defining power has 



been invented by Professor Michelson of the University 
oi Chicago, called the “echelon” spectroscope (see 
Specthoscopy). It is, however, of very limited applica- 
tion. 

See an article on “Gratings in Theory and Practice” in 
Astronomy and Astro-Physics, 1893, xii. p. 129. (h. A. R.) 

DifFysi©!^ ©f Gsis©s« — ^When two gases are con- 
tained in different parts of the same vessel, at the same 
pressure and temperature without any currents being 
■set up between them, a gradual mixing takes place 
which is called diffusion. Diffusion may also occur if 
the gases are separated by a thin membrane ; it is then 
usually called osmosis or transpiration, and may give rise to 
differences of pressure on the two sides of the membrane. 
In the diffusion now considered such differences would 
-cause the gas as a whole to move from the region of higher 
to that of lower pressure, hence the pressure of the mixture 
must be the same everywhere. By Dalton’s law, the 
pressure of a mixture of two gases is the sum of the partial 
pressures of the components, or, in other words, the sum 
of the pressures which each would exert separately. The 
sum of the partial pressures of the two gases is thus 
uniform. If then one gas is moving by diffusion in one 
direction, say from A to B, its partial pressure will be 
decreasing at A and increasing at B. Hence the partial 
pressure of the second gas must be increasing at A and 
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decreasing at B, — that is, it must be mo^fing from B to A. 
Thus diffusion may be regarded as consisting of two 
streams of gas flowing in opposite directions. 

How it is natural to assume (at any rate as an approxi- 
mation) that the rate of flow of either gas is proportional 
to the rate at which its partial pressure decreases in the 
direction of flow, or, as engineers term it, to the “pressure 
gradient in this direction. This again is proportional to 
the rate of decrease of the density of the component in 
the same direction. We may define the coefficient of 
diffusion as the ratio of the total mass of either com- 
ponent which flows across a unit surface per unit time to 
the rate at which the density of that component decreases 
in a direction perpendicular to the said unit surface. 

The equations of diffusion given in Clerk MaxwelPs article Dif- 
fusion {JSiuy. Brit. 9th ed., vii. 216) need not be repeated here. 
According, however, to Meyer, Tait, and others, the coefficient of 
diffusion depends in general on the proportion of the two compon- 
ents contained in the mixture, and thus varies from point to point. 
The diffusion equation then becomes clvildt—{dldx){'Ddvddx), an 
integral of which has been found by Boltzmann. The equation of 
diffusion when gi'avity is taken into account has been integrated 
by Des Coudres. 

Natanson has reduced diffusion and other irreversible pheno- 
mena to particular cases of a general principle which he calls the 
“ thermokinetic principle,” and which includes as a particular 
case the principle of least action of reversible dynamics. The 
“dissipation function,” or expression for the rate at which heat is 
dissipated by diffusion is calculated, and from it are deduced 
equations similar to those in Maxwell’s article. 

The discovery by Lord Rayleigh of an unpublished 
memoir “On the Physics of Media that are composed of 
free and perfectly elastic Molecules in a State 
of Motion,” which paper had been deposited in 
the archives of the Royal Society, shows that 
much of the kinetic theory of gases, including the 
view that the temperature of a gas is proportional to 
the square of the molecular velocity, was first established 
by J. J. Waterston in 1845. The kinetic theory, 
in its general aspect, is supported by modern experi- 
ments in high vacua. In many of Dewar’s experiments 
with liquid air a glass bulb placed in a mercury 
vacuum becomes coated with mercury in a surpris- 
ingly short time. The rate of deposition agrees fairly 
well with the formula for the total mass of molecules 
falling on a unit of area per unit time, viz., \pq^ where 
p — density, g^ = mean molecular velocity. Sir William 
Crookes’s observation, that if two unequally exhausted 
vacuum tubes are connected by a fine capillary tube, 
equalization of pressure takes place very slowly, accords 
with what we should naturally expect in a rarefied gas 
consisting of molecules moving in straight lines, and 
rebounding from the sides of the vessels with but rare 
collisions with each other ; for the molecules would rarely 
chance to strike on the opening of the tube. The cathode 
rays have been attributed to a stream of molecules or 
particles projected by the cathode, and the fact that they 
only exist in high vacua accords with the view that at 
ordinary pressures the molecules of gas would collide with 
and obstruct them. In 1899 J. J. Thomson demonstrated 
the existence of such particles (“corpuscles” or “electrons”) 
having masses much smaller than those of atoms ; a similar 
conclusion was arrived at in connexion with the Becquerel 
rays by M. and Mme. Curie. 

The presence of certain gases in the atmospheres of 
some planets and their absence from others admits in 
some cases of a ready explanation according to the kinetic 
theory, to which may be attributed in particular the 
absence of atmosphere from the moon. Those molecules 
which are moving away from a planet with velocity greater 
than that due to the planet’s attraction tend to escape 
from the planet’s atmosphere. Hence we should expect 
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the smaller planets to retain only the denser gases T\’hose 
molecular velocity at a given temperature is least. Yet the 
present writer’s calculations indicate that the molecular 
velocities assigned by the kinetic theory are insufficient 
in themselves to remove helium from om- atmosphere, 
a point discussed by Stoney in 1897 and. 1900.^ Very 
similar in principle is the explanation of dissociation. It 
we assume the molecules of a compound gas to^ he made 
up of atoms which are bound together by their mutual 
attraction, and adopt Boltzmann’s hypothesis that the 
heat-energy of a molecule is due partly to translation 
and partly to rotation, it is evident that with increase 
of temperature there will be an increasing number ^ of 
molecules, in which the “centrifugal force” due to rotation 
exceeds the force of attraction between the atoms, causing 
these atoms to break asunder. The kinetic theory of 
dissociation is ' treated at some length in Boltzmann s 

The distribution of velocity among the molecules of a 
gas, worked out by Watson and Burbury in their article 
Molecule (Ency. Brit ^ 9th ed., xvi. 612), is 
MaxTeir' called the Boltzmann-Maxwell distribution, and 
disiribu^ when it exists the gas is said by Tait to be 
tion, the “special state.” There is abundant 

evidence that this distribution holds good in any gas in 
which (a) the actions between the molecules resemble the 
collisions of elastic bodies ; {b) the sum of the volumes of 
the individual molecules is very small compared with the 
volume of the gas. 

Much doubt still exists as to how far the distribution is applic- 
able to gases whose molecules are of appreciable volume, oiyepel 
one another with finite forces which are functions of the distances 
between them. Burbury is of opinion that in such cases the 
motions of the molecules tend to become correlated, by wJhcH ne 
means that two neighbouring molecules are more likely to move m 
the same than in opposite directions. For monatomic molecules 
(material particles or smooth spheres), he finds that the probability 
of the velocity components (242)'y2j'W^‘2)- •• lying withm the 

limits of the multiple differential du^dv■^dw^^. pro- 

portional to e~^% where 

Q = 4- + w^) -f + ^1^2 + ^1^2) 

being a negative function of the distance between the two 
molecules designated by the suffixes 1, 2, which is inappreciable 
except when this distance is small. The motion changes its 
character when Q ceases to be essentially positive, and tins 
change may possibly be the condition for liquefaction. If the 
coefficients vanish we have the Boltzmann-Maxwell distribution. 
^The special case of the Boltzmann-Maxwell distribution 
for molecules regarded as non-spherical, elastic, rigid 
bodies, and capable of having angular velocities a>p cog, Wg 
about their principal axis of inertia, besides translatory 
velocities v, v, w of their centre of gravity, is interesting. 
The kinetic energy is given by 

T = \m(u^ + + vP) + + ClcogS), 

and the distribution being given by the expression 
dn dv dw 

it follows that the mean values of ^7nv\ \mvP, 

pcogS, ICcogS are each equal to 1/A. This is a 
particular ca"se of a statement known as Maxwell’s Law of 
Partition of Energy, according to which in certain cases, “ if 
the kinetic energy of a system be expressed as a sum of 
squares, the mean values of these squares are equal.” The 
applicability of this law to dynamical systems in general, 
and indeed to any systems other than groups of molecules 
arranged according to the Boltzmann-Maxwell distribution, 
has for many years been a source of controversy, and was 
discussed in 1900 by Lord Bayleigh. When 0 = 0, or 
the molecule consists of a distribution of masses along a 
straight line, the energy is equally divided between the 
five remaining components 3 this gives a specific heat ratio 
of 1*4 approximating to that of most gases, while the 
specific heat ratio, on the hypothesis that the energy 


is wholly translational, is 1-;|, or nearly that of argon. 
The tendency of the molecules of a gas to assume the 
Boltzmann-Maxwell distribution, if their velocities are 
initially distributed in any other manner, has been inves- 
tigated by Boltzmann and Watson in a theorem known as 
Boltzmann’s Minimum Theorem. 

Let fdv denote the probability that tbe co-ordinates and 
momenta of a molecule shall lie within the limits of the multiple 
difierential dv{=dp-^,...dqn of Watson and Burbury’s article 
Molecule). Let H denote the integral ff log fdv, or for a 
mixture of gases letH = S//log/<:Z^?, the summation extending over 
the several components. Th eii it is proved in the IMinimum Theorem 
that, as the result of intermolecular collisions or encounters, H tends 
to decrease until the “ special state” is reached, when it becomes 
a minimum. This proposition is further shown by Boltzmann to 
admit of both mathematical and physical interpretations. 

(1) According to the theory of probability, Boltzmann finds 
that if W is proportional to tbe probability that tbe distribution 
of co-ordinates and momenta may be defined by the function 
then log W is proportional to -H. Hence, as H decreases, W 
increases ; in other words {a) the molecular motions tend to pass 
from less probable to more probable distributions, and (&) the 
Boltzmann-Maxwell distribution is the most probable of all dis- 
tributions. 

(2) The entropy of tbe gas is proportional to - H -h a constant, 
and the tendency of H to decrease to a minimum thus represents 
the physical property that the entropy of a system tends to in- 
crease to a maximum. 

When the molecules of a gas are thoroughly mixed (as 
assumed in the Minimum Theorem), it appears, from the 
calculations of Tait and Watson, that a very small fraction 
of a second is sufficient, in ordinary cases, to restore the 
molecules to the Boltzmann-Maxwell distribution. We now 
have to consider diffusion and allied phenomena 
in which the distribution, instead of being uni- 
form, varies at different points of the gas. In such cases 
the process of equalization, which is comparatively slow, 
depends on the free paths of the molecules between 
collisions. We proceed to investigate the general problem 
by a method based on the work of Boltzmann and used 
subsequently by Burbury. 

If a molecule A moving with velocity w impinge normally on a. 
stratum of gas of thickness x containing n molecules per_ unit 
volume, whose velocities are distributed about a mean velocity q, 
it is easy to see that, if nx is small, tbe probability of its 
encountering another molecule in traversing the layer is propor- 
tional to mrs^x, where s is the sum of the radii of the impinging 
and interfering molecules when these are spherical, and s is deter- 
mined by the linear dimensions of the molecules in other cases. 
Since, moreover, the probability is evidently unaltered by in- 
creasing the velocities of the impinging and interfering molecules 
in the same ratio it may he written nrs^x^wlq), where is a 

function, calculated by Meyer, Tait, and others. If nx is not 
small we divide the nx molecules into a large number r of equal 
groups, and the chance of A escaping collision is the product of its 
chances of escaping collision with the groups, and therefore 




- xnirsmwlq) _ - xjl 


say. 


Here I is tlie constant defined in the article Moleotob {Mcy. Srit. 
vol. xvi. p. 616). The mean free path may he found as in that 
article. ' Tait, on the other hand, defines the mean free path as 
the mean value of I, when the molecule A is replaced by a number 
of molecules in tbe “sjiecial state,” and the value he finds for a 

simple gas is 0 ’ 677 /?i 7 rs-^. 

Bow let G be any physical quantity {e.g., mass, cfiarg® ot 
electricity, momentum, energy, &c.) which may be earned by a 
molecule. Let the quantity of _G per unit volume vary uni- 
formly in the direction of the axis of z, and be denoted by G(2) y 
also let f{w)dw denote the proportion of molecules whose trans- 
lational speeds are between w and w -H dw. It is required to find 
the rate at which G is being carried across the plane _ 

Bow the total number of molecules crossing the plane Zq in unit 
of time, and having their velocities between w and w~hdw,_ in 
directions at inclinations to the axis of z between d and 0-i-de is 
= ^wf(io) sin 0 0080 dd dw. 

The number of those that have travelled a distance between A 
and \^-d'K since their last encounter is found by multiplying this 

number by e ' These molecules must have collided between 

the planes 008 0 and + + cos <9, and they are 

assumed to carry their average share of the quantity G between 
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these two planes, i.e., G(So + \ cos B), Hence the total quantity of 
G carried across the plane z = in the negative direction is U, 
V here 

’ o) rTT 

r = J diD j cW J cVK u-f{w) sinB cosB G(zQ + }i cos6>), 

the inter-ration between B = 0 and & = -^7r representing the part due 
to rioLcuies coming from the positive side and between 0=-^7r 
that due to molecules coming from the negative side. 
i\Ialdnrr the assumption that G vanes uniformly, or neglecting 
dilferential coefficients above the first, we obtain 

G(2„ + X cos(9) = G(so) + X cos9 


thereforo ^ | 


For the diffusion of two gases, A and B, in a mixture containing 
No, and molecules per unit volume of the two components, we 
put G=Ha and G = K6 in succession, and obtain 


•n -L T “--LNa -n T ' 


If wla and are unequal, r« and Fj will be unequal. The 
formula gives more molecules flowing in one direction than in the 
other, and the pressure (which is proportional to lSrQ, + hrz,) would 
on this hypothesis soon cease to be uniform. Meyer assumes, 
therefore, that there is a counter current Fz, - Va, and, as in the 
article Molecule, the coefficient of diffusion becomes 

3 •+ hTz, 


If, however, we assume that the diffusion of the gas A is unaffected 
by its collisions with molecules of the same gas, and only depends 
on collisions with the B molecules, and similarly for the gas B, 
we get for the coefficient of diffusion 

1 wl^-\-wlh 
3 2 

The last formula has been used by Stefan, hut is objected to 
by Meyer. Both formulae have been tested experimentally, but 
practical difficulties give rise to discrepancies in the observed 
results quite as great as the differences given by the formulae. 
Where the gases are mixed in equal proportions the two formulae 
become identical ; and to decide between them it is necessary to 
examine diffusion in mixtures where one gas preponderates largely 
over the other. Such cases are, however, difficult of observation. 

When the molecules are of the same size, shape, and mass 
wla^wh, and the coefficient of diffusion is liol on either hypothesis. 
It is therefore everywhere constant. 


Taking unequal spherical molecules, Tait, by evaluating 
the integrals depending on liis form, of I, arrives at the 
following conclusions ; — (1) For molecules of 
cJusions^^ equal mass, a difference of size, the mean of the 
diameters being unchanged, favours diflPusion. 
(2) Diffusion is, however, but little affected by even a con- 
siderable disparity in size of the molecules, but depends 
mainly on the mean of the diameters. (3) Taking molecules 
of masses in the ratio 16:1, and of diameters in the ratios 
3 : 1, 1 : 1, and 1 : 3, it is found that if the sum of the 
diameters is kept constant, diffusion is most rapid when 
the molecules of greater mass have the greater diameter. 
(4) A gas diffuses more quickly into one of different than 
into one of the same specific gravity. (5) If the diameters 
of the more massive molecules are decreased and of the 
lighter ones increased, keeping their sum constant, the 
rate of diffusion decreases to a minimum at first and then 
increases before the more massive molecules become infini- 
tesimal compared with the others. (6) Owing to the 
smallness of the variations of the diffusion- coefficient, ex- 
periments on diffusion are not well suited for determining 
the relative size of the molecules of different gases. 

Kext^ taking G to represent translational velocity in a plane 
perpendicular to the axis of z and assuming it to be proportional 
Viscosity density be p,, thou pV will represent the 

«sxid ^Aenna/ carried across the plane 2 := 2 :o per unit 
conduce the shearing force, and the coefficient of 

tivity, dGjdz in pV will be the coefficient of viscosity, which 
therefore =^pwl. 

^ In conduction of heat the mean translational energy T or \rmjty^ 
IS a function of z. If f{w)dw denote the proportion of molecules 


with speeds between w and lo + dw at a point where this mean energy 
is TQj{w)dw will at other points denote the proportion of molecules 
with speeds between w ^/(T/To) and {vj + dio) v^(T/To) We assume 

these molecules to carry wi^ them translational energy 
and rotational energy T/Tq where /3=2/(3/j -3) - 1, and k is 

the specific heat ratio. In calculating the true thermal conduc- 
tivity we have to separate the transference of heat-energy due to 
conduction proper from that due to motion of the medium. By 
a method resembling Boltzmann’s we find 

Putting Tj = ^-mnul we see that the thermal conductivity 
of a gas is proportional to its coefficient of viscosity rj. The 
above, and other formulae based on alternative assumptions, 
give in general for the conductivity an expression of the 
form 

K = 

Cy being the specific heat at constant volume and A, B, con 
stants. Meyer finds A= 0-795, B = 0*205, giving for air 
at 0“ C.j K = 406.10“^ centigrade C.G-.S. units. Boltz- 
mann finds A = ^|-, B= - giving K = 536.10~^. The 
values observed for air by Stefan and Winkelmann are 
558.10“'^ and 525.10“’^ respectively. The thermal con- 
ductivity of gases is treated at considerable length by 
Yerdet-Euhlmann. 

In_the equation T = dG^/dz the coefficient of dGjdz, 
viz. ^wl, varies as the mean velocity lo and as the mean 
free path L Now from the expression mrs^ in the de- 
nominator of Taiffs formula, or otherwise, we infer that 
for the same gas or mixture of gases I varies inversely as 
Tiy and therefore directly as the volume. Hence on the 
hypothesis that the molecules are elastic bodies the co- 
efficients of diffusion, viscosity, and conductivity vary as 
the volume and the square root of the absolute tempera- 
ture. If the pressure p and temperature T be taken as 
variables they will vary inversely as p and directly as Tl 
Now it appears from Maxwell’s exj)erinients that the co- 
efficient of viscosity at constant density is proportional to T 
instead of T^, and from Loschmidt’s experiments it is not 
improbable that the coefficient of diffusion at constant 
pressure is proportional to T^ instead of TK These con- 
siderations led Maxwell to consider a kinetic theory based 
on the hypothesis that the molecules of a gas repel one 
another with finite forces which are functions of the 
distance between them, and in particular to consider the 
case when the force varies inversely as the fifth power of 
the distance, in whiqh case the viscosity varies as T. The 
phenomena of diffusion, viscosity, and conductivity and 
fluid motions, have been worked out on this hypothesis 
very fully by Boltzmann and others. The relation of the 
coefficient of diffusion to the temperature appears, how- 
ever, difficult to determine experimentally. A “pressure 
balance” for this purpose has been described by M. 
Toepler. 

Authoeities.^ — L. Boltzmann. Torlesungen Hher Gastheorie, 
Leipzig, Barth, vol. i. 1896, vol. ii. 1898 ; “ Bemerkungen fiber 
Warmeleitung der Gase,” fV.S. Ixxii. 1875, a,nd Fogg. Ann. clvii. 
1876 ; “2ur Theorie der Gasreibung,” W.S. Ixxxi 1880, Ixxxiv. 
1881; “Zur Theorie der Gasdiffusion, ” Ixxxvi. 1882, 

Ixxxviii. 1883 ; "Ueber einige Fragen der Gastheorie,” W'.S. 
xevi. 1887 ; “Zur Integration der Diffnsionsgleichurig, ” Sitznng. 
dark, hayer. mccth.-vliys. Classe, May 1894. — L. Boltzmann and 
G. H. Beyan. “ WarmegleicligcwicUt zweier sich beruhrender 
Korper,” JV.S. cii. 2 a. Dec. 1894. — G. H. Beyan. “Eeports on 
Thermodynamics,” Reports, Brit ^sscrc., 1891, 1894 ; '' On certain 
Applications of the Theory of Probability to Physical Phenomena,” 
Amf Jour. Math. xix. 3. — S. H. Buebury. A Treatise on the 
Kinetic Theory of Oases, Oamh. Univ. .Press, 1899 ; “On some 
Problems in the Kinetic Theory of Gases,” Phil. Mag., Oct. 1890. 
— Des Coudebs. “ Diffusionsvorgange in einem Cylinder,” Wied. 
Ann. 1y. 1895, p. 213.-— Kundt and Waebueg. “Ueber die 
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Keibung und Warmeleitiing verdiinnter Gase,” I^ogg. Aoin. civ. — 
Loscemidt. “ Experimentaluntersucb ungen iiber Ditfnsion,” 
W.S. Ixi. Ixii. 1870. — jMag:nes. '^Leitung der %Yarme durch die 
Gase,” Pogg. Aim. cxii. — J. G. Maxwell. Scientific Papers, Camb. 
Univ. Press, 1890. — 0. E. Meyee. The Kinetic Theory of Gases, 
translated by EoUert E. Baynes, London, 1899 ; Be Gasoruni 
Theoria, Breslau, 1866 ; ‘‘Ueber die innere pLeibiing der Gase,” 
Pogg. Aim. vols. exxv. cxxvii. cxliii. cxlviii. — L. NTatansox. 
“Interpretation cinetique de la fonction de dissipation,” Bul- 
letin de VAcad, de Gracovie, 1893 ; “ On the Laws of Irreversible 
Phenomena,” Phil. Mag., May 1896 ; “ Ueber die kinetische 
Energie der Bewegung der Zeitschrift fur phys. Chemic, 

1895, pp. 289-302. — Vox Obermayer. “ Ueber die Abhangigkeit 
der Reibungseoeffi-cienten von der Temperatur,” Cards Reper- 
torium, xii., W.S. Ixxiii.— J. Planck. Ueber das Leitnngs- 
vermbgen,” W.S. Ixiv. 1870, and Ixxii. July 1875. — -Ptjlvj. 
“Ueber die Reibungseonstante der Luft,” W.S. Ixix.^ Ixx. 
Ixxiii. — Lord Rayleigh. “On Maxwell’s Law of Partition of 
Energy,” Phil. Mag., Jan. 1900.— R. Rhhlmann. Mandbuch der 
viechanischen W drjnetheorie, Braunschweig, Yieweg, 2 vols. 1885. 
— J, Steean. “Ueber das Gleichgewicht und die Bewegung 
insbesondere die Diffusion von Gasmengen,” W.S. Ixiii. January ; 
“ Untersuclmngen uber die lyarmeleitung in Gasen,” W.S. Ixv. 
February 1872 ; “ Ueber die dynainische Theorie der Diffusion 
derGase,” W.S. Ixv. April 1872; “Relative Bestimmung des 
AVarmeleitungsvermogens,” W.S. Ixxii. June. — P. G. Tait. “The 
Foundations of the Rinetic Theory of Gases,” Trans. Roy. Soc. 
Bdin. xxxiii. pts. 1, 2, 1886 ; xxxv. pt. 4, 1889 ; xxxvi. pt. 2, 
1891 ; Scientific Papers, ii. Camb. Univ. Press, 1900. — M. Toepler. 

“ Gas-Diffusion,” Wied. Ann. Iviii. 1896, p. 599. — J. J. Waterston. 
“The Physics of Media,” Phil. Trans. Roy. Soc., (A.) 1892. — 
Rev. H. W. IVatson. A Treatise on the Kinetic Theory^ of Gases. 
Oxford, 1893. — Winkelmann. “Ueber die Warmeleitung der 
Gase,” Pogg. Ann. clvi. cMi. clix.— W retschko. “ Experi- 
mentaluntersuchungen iiber die Diffusion von Gasmengen,” W.S. 
Ixii. (g. H. Be.) 

DigoariO (Slavonic, Yodnjan)^ a town in tRe govern- 
ment district of Pola, Istria (Austria), about 8 miles north 
of Pola, on the railway from Trieste. It is situated on a 
gentle slope overlooking the Gulf of Venice, a few miles 
from the shore. The principal resource of the inhabitants 
(in 1890, 9151 ; in 1900, 9684 — ^mostly Italian) is the 
cultivation of the vine, ohve, fruit, and the silkworm, 
together with a considerable trade in timber. The so- 
called rose-vine, one of the best of the Istrian varieties, is 
grown in the vicinity. 

Dijon, chief town of department Cote-d’Or, France, 
196 miles south-east of Paris, on railway from Paris to Lyon. 
It is the seat of a court of appeal for the departments of 
cote d^Or, Haute Marne, and Seine-et- Loire, and has 
schools of medicine and pharmacy. Since the Franco- 
Prussian War it has been strongly fortified, and it is now 
protected by eight forts. The bathing establishment or 
casino was rebuilt in ornate style in 1886. The manu- 
facture of heavy iron goods and machinery has become 
extensive, and there are large soap works, while black- 
currant liqueur (“ cassis de Dijon ”) is a speciality; cotton- 
spinning is still carried on, but textile industries are 
no longer of any account. Population (1881), 46,344; 
(1891), 55,673; (1901), 70,428. 

Dillmann, Christian Friedrich 

Aug^yst (1823-1894), German theologian and Orien- 
talist, was born at Illingen, Wuxtemberg, 25th April 
1823. He commenced the study of theology at 
Tubingen, where he was a favourite pupil of Ewald, who 
encouraged him to pursue the study of the Oriental 
lan^ages, of which, after having for some years been a 
PrivaBdocent, he became extraordinary professor in 1853. 
In 1854 he removed to Kiel, where he was made regular 
professor in 1860. Having, however, signalized himself 
as a divine as well as an Oriental scholar, he was in 1864 
invited to fill the post of professor of biblical exegesis 
at Giessen, and in 1869 succeeded the celebrated Heng- 
stenberg as exegetical professor at Berlin. His lectures 
were much esteemed, but his principal distinction was 


gained by his researches in the Ethiopic language and 
literature, ujDon w'hich he was regarded as the highest 
hving authority. Between 1846 and 1848, and before his 
first appointment at Tubingen, he visited France and 
England as a student, and while in England prepared the 
seventh volume of the Bodleian catalogue of manuscripts, 
comprising the Ethiopic. This catalogue was publisliecl 
in 1848. Dillmann also catalogued the Ethiopic MS>S. in 
the British Museum. In 1851 he edited the apocryphal 
Book of Enoch in the Ethiopic version, the only one in 
which it is extant, and published an annotated translation 
of it in 1853. In the same year he translated the 
Ethiopic Book of Adam, and in 1855 edited the ancient 
Ethiopic translation of the Old Testament. He was also 
the author of an Ethiopic grammar (1857) and lexicon 
(1862-65), standard works in their department of 
philology. Among his Ethiopic labours may also be 
reckoned two works on the history of the kingdom of 
Axum, published in 1879 and 1880. His principal 
theological writings are On the Origin of the Religion 
of the Old Testament (1865) and On the Political 
Activity of the Old Testament Prophets (1868). His 
investigations are characterized by a prevailing spirit 
of moderation and sobriety. He died at Berlin, 4th July 
1894, leaving the reputation not merely of a great 
Ethiopic scholar, but of the reviver of a branch of Oriental 
study which had fallen into neglect. (u. a) 

Dilolo, Lake-I See Congo. 

Dimensions of Units. — Measurable entities 
of different kinds cannot be directly compared. Each one 
must be specified in terms of a unit of its own kind ; a 
single number attached to this unit forms its measure. 
Thus if the unit of length be taken to be L centimetres, a 
line whose length is I centimetres will be represented in 
relation to this unit by the number l[L ; while if the unit 
is increased [L] times, that is, if a new unit is adopted 
equal to [L] times the former one, the numerical measure 
of each length must in consequence be divided by [L]. 
Measurable entities are either fundamental or derived For 
example, velocity is of the latter kind, being based upon 
a combination of the fundamental entities length and 
time; a velocity may be defined, in the usual form of 
language expressive of a limiting value, as the rate at 
which the distance from some fixed mark is changing per 
unit time. The element of length is thus involved directly 
and the element of time inversely in the derived idea of 
velocity ; the meaning of this statement being that when 
the unit of length is increased [L] times and the unit of 
time is increased [T] times, the numerical value of any 
given velocity, considered as specified in terms of the units 
of length and time, is diminished [L]/[T] times. In other 
words, these changes in the units of length and time in- 
volve change in the unit of velocity determined by them, 
such that it is increased [Y] times where [Y] — [L][T]'i. 
This relation is conveniently expressed by the statement 
that velocity is of +1 dimension in length and of 1 
dimension in time. Again, acceleration of motion is 
defined as rate of increase of velocity per unit time ; hence 
the change of the units of length and time will increase 
the corresponding or derived unit of acceleration [Y]/[T] 
times, that is [L][T]‘2 times : this expression thus repre- 
sents the dimensions (1 in length and - 2 in time) of the 
derived entity acceleration in terms of its fundamental 
elements length and time. In the science of dynamics all 
entities are derived from the three fundamental ones, 
length, time, and mass; for example, the dimensions of 
force (P) are those of mass and acceleration jointly, so 
that in algebraic form [P] = [M][L][T]'2. This restriction 
of the fundamental units to three is therefore applicable to 
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all departments of physical science that are reducible to 
] 3 ure dynamics. 

The mode of transformation of a derived entity, as 
regards its numerical value, from one set of fundamental 
units of reference to another set, is exhibited in the simple 
illustrations above given. When the numerical values of 
the new units, expressed in terms of the former ones, are 
substituted for the symbols, in the expression for the 
dimensions of the entity under consideration, the number 
which results is the numerical value of the new unit of 
that entity in terms of the former unit : thus all numerical 
values of entities of this kind must be divided by this 
number, in order to transfer them from the former to the 
latter system of fundamental units. 

As above stated, physical science reduces the phenomena 
of which it treats to the common denomination of the 
positions and movements of masses. Before the time of 
Gauss it was customary to use a statical measure of force, 
alongside the kinetic measure depending on the accelera- 
tion of motion that the force can produce in a given mass. 
Such a statical measure could be conveniently applied by 
the extension of a spring, which, however, has to be 
corrected for temperature, or by weighing against standard 
weights, which has to be corrected for locality. On the 
other hand, the kinetic measure is independent of local 
conditions, if only we have absolute scales of length and 
time at our disposal. It has been found to be indispensable, 
for simplicity and precision in physical science, to express 
the measure of force in one way ; and statical forces are 
therefore now generally referred in theoretical discussions 
to the kinetic unit of measurement. In mechanical 
engineering the static unit has largely survived ; but the 
increasing importance of electrical applications is introduc- 
ing uniformity there also. In the science of electricity 
two different systems of units, the electrostatic and the 
electrodynamic, still to a large extent persist. The electro- 
static system arose because in the development of the 
subject statics came before kinetics ; but in the complete 
synthesis it is even now found convenient to express the 
various quantities in terms of the electrokinetic system 
alone. 

The system of measurement now adopted as fundamental 
in physics takes the centimetre as unit of length, the 
gramme as unit of mass, and the second as unit of time. 
The choice of these units was in the first instance 
arbitrary and dictated by convenience ; for some purposes 
subsidiary systems based on multiples of these units by 
certain powers of ten are found convenient. There are 
certain absolute entities in nature, such as the constant of 
gravitation, the velocity of light in free space, and the 
constants occurring in the expression giving the constitu- 
tion of the radiation in an enclosure that corresponds to 
each temperature, which are the same for all kinds of 
matter • these might be utilized, if known with sufficient 
accuracy, to establish a system of units of an absolute or 
cosmical kind. The wave-length of a given spectral line 
might be utilized in the same manner, but that depends on 
recovering the kind of matter which produces the line. 

In physical science the uniformities in the course of 
phenomena are elucidated by the discovery of permanent 
or intrinsic relations between the measurable properties of 
material systems. Each such relation is expressible as an 
equation connecting the numerical values of entities be- 
longing to the system. Such an equation, representing as 
it does a relation between actual things, must remain true 
when the measurements are referred to a new set of 
fundamental units. Thus, for example, the kinematical 
equation = if n is purely numerical, contradicts 
the necessary relations involved in the definitions of the 
entities velocity, acceleration, and length which occur in 
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it. Eor on changing to a new set of units as above the 
equation should still holdj it, however, then becomes 
= Hence on division there re- 

mains a dimensional relation [V]^ — [E]-[L], which is in 
disagreement with the dimensions above determined of 
the derived units that are involved in it. The inference 
follows either that an equation such as that from which 
we started is a formal impossibility, or else that the factor 
n which it contains is not a mere number, but repre- 
sents n times the unit of some derived quantity which 
ought to be specified in order to render the equation a 
complete statement of a physical relation. On the latter 
hypothesis the dimensions [N] of this quantity are deter- 
mined by the dimensional equation [V]‘^ = [hr][F]“[L] 
where, in terms of the fundamental units of length and 
time, [V] = [L][T]-i, [F] = [L][T]-2 ; whence by substitu- 
tion it appears that [N] = [L]-^[T]^. Thus, instead of 
being merely numerical, n must represent in the above 
formula the measure of some physical entity, which may 
be classified by the statement that it has the conjoint 
dimensions of time directly and of velocity inversely. 

It often happens that simple comparison of the dimen- 
sions of the quantities which determine a physical system 
will lead to important knowledge as to the necessary rela- 
tions that subsist between them. Thus in the case of a 
simple pendulum the period of oscillation r can depend 
only on the angular amplitude a of the swing, the mass 
m of the bob considered as a point, and the length I of 
the suspending fibre considered as without mass, and on 
the value of g the acceleration due to gravity, which is 
the active force ; that is, t =/(a, m, I, g). The dimensions 
must be the same on both sides of this formula, for, when 
they are expressed in terms of the three independent 
dynamical quantities mass, length, and time, there must 
be complete identity between its two sides. How the 
dimensions of g are [L][T]‘2 j and when the unit of length 
is altered, the numerical value of the period is unaltered, 
hence its expression must be restricted to the form 
/(a, m, Ijg). Moreover, as the period does not depend 
on the unit of mass, the form is further reduced to 
/(a, Ijg)] and as it is of the dimensions -f 1 in time, it 
must be a multiple of {llg)\ and therefore of the form 
<f>(a) sjiljg). Thus the period of oscillation has been de- 
termined by these considerations except as regards the 
manner in which it depends on the amplitude a of the 
swing. When a process of this kind leads to a definite 
result, it wiU be one which makes the unknown quantity 
jointly proportional to various powers of the other quan- 
tities involved ; it will therefore shorten the process if we 
assume such an expression for it in advance, and find 
whether it is possible to determine the exponents definitely 
and uniquely so as to obtain the correct dimensions. In 
the present example, assuming in this way the relation 
T — A.oPmH^g\ where A is a pure numeric, we are led to 
the dimensional equation [T] = [ay[M]®[L]’"[LT'2]®, show- 
ing that the law assumed would not persist when the 
fundamental units of length, mass, and time are altered, 
unless ^ — 0, s = — -I, r = J ; as an angle has no dimensions, 
being determined by its numerical ratio to the imariaUe 
angle forming four right angles, p remains undetermined. 
This leads to the same result, r = as before. 

As illustrating the power and also the limitations of this method 
of dimensions, we may apply it (after Lord Kayleigh, ^oy. Soc, 
Proc.j March 1900) to the laws of viscosity in gases. The dimen- 
sions of viscosity (/a) are (force/area) -r_{ velocity /length), giving 
in terms of the fundamental units. Now, on the dynam- 
ical theory of gases viscosity must be a function of the mass m of 
a molecule, the number n of molecules per unit volume, _ their 
velocity of mean square and their effective radius a ; it can 
depend on nothing else. The equation of dimensions cannot supply 
more than thr&e relations connecting these four possibilities of 
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variation, and so cannot liere lead to a definite result 'without 
further knowledge ot the physical circumstances. And we remark 
conversely, in passing, that wherever in a problem of physical 
rk,mamics we know that the quantity sought can depend on only 
■CMrce oiljer quantities whose dynamical dimensions are known, it 
must vary as a simple povrer of each. The additional knowledge 
requii'ed, in order to enable us to proceed in a case like the present, 
must be of the form of such an equation of simple variation. In 
the present case it is involved in the new fact that in an actual 
gas the mean free path is very great compared with the_ effective 
molecular radius. On this account the mean free path is inversely 
as the number of molecules per unit volume; and therefore the 
coetticient of 'viscosity, being proportional to these two quantities 
jointly, is independent of either, so long as the other quantities 
defining the system remam unchanged. If the molecules are taken 
to be spheres which exert mutual action only during collision, we 
therefore assume 

which requires that the equation of dimensions 
[ML-^T-^] = [MHLT-^XLp 

must he satisfied. This gives y = l, z=—2. As the tem- 

perature is proportional to it follows that the 'viscosity is 
proportional to the square root of the mass of the molecule and the 
square root of the absolute temperature, and inversely proportional 
to the square of the effective molecular radius, being, as already 
seen, uninfluenced by change of density. If the atoms are taken 
to be Eoscoviehian points exerting mutual attractions, the effective 
diameter a is not definite ; hut we can still proceed in cases where 
the law of mutual attraction is expressed by a simple formula of 
variation — that is, p^'o^tded it is of type where r is the dis- 

tance between the two molecules. Then, noting that, as this is a 
force, the dimensions of k must be we can assume 

/jLOcm^xyk^f 

provided 

'which demands and is satisfied by 

x-w = 'l, y + 2iv = l, y + (s-hl)w= -I, 

2 5 -h 3 s -3 

sothat ^“ 5 - 1 ’ ^“s-T 

Thus, on this supposition, 

5-9 2 

jLLOcm'^^-^k 

where 6 represents absolute temperature. (See Diffusion of 
Gases.) 

In electrical science two essentially distinct systems of 
measurement were arrived at according as the development 
began with the phenomena of , electrostatics or those of 
electrokinetics. An electric charge appears as an entity 
having different dimensions in terms of the fundamental 
dynamical units, in the two cases: the ratio of these dimen- 
sions proves to be the dimensions of a velocity. It was 
found, first by W. Weber, by measuring the same charge 
by its static and its kinetic effects, that the ratio of the 
two units is a velocity sensibly identical with the velocity 
of light, so far as regards experiments conducted in 
space devoid of dense matter. The emergence of a deffin- 
ite absolute velocity such as this, out of a comparison 
of two different ways of approaching the same quantity, 
entitles us to assert that the two ways can be consolidated 
into a single dynamical theory only by some development 
in which this velocity comes to play an actual part. Thus 
the hypothesis of the mere existence of some complete 
dynamical theory was enough to show, in the stage which 
electrical science had reached under Gauss and Weber, 
that there is a definite physical velocity involved in and 
underlying electric phenomena, which it would have been 
hardly possible to imagine as other than a velocity of 
propagation of electrical effects of some kind'. The time 
was thus ripe for the reconstruction of electric theory by 
Faraday and Maxwell. 

The power of the method of dimensions in thus reveal- 
ing general relations has its source in the hypothesis that, 
however complicated in appearance, the phenomena are 
really restricted within the narrow range of dependence on 
the three fundamental entities. The proposition is also 
therein involved, that if a changing physical system be 
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compared Ivith another system in which the scale is altered 
in different ratios as regards corresponding lengths, masses, 
and times, then if all quantities affecting the second system 
are altered from the corresponding quantities affecting the 
first in the ratios determined by their physical dimensions, 
the stage of progress of the second system will always 
correspond to that of the first ; under this form the 
application of the principle, to determine the correlations 
of the dynamics of similar systems, originated with Newton 
{Principia, lib. ii. prop. 32). For example, in comparing 
the behaviour of an animal with that of another animal of 
the same build but on a smaller scale, we may take the 
mass per unit volume and the muscular force per unit 
sectional area to be the same for both; thus [L], [M], 

. . . being now ratios of corresponding quantities, ve 
have [ML’3] = 1 and [ML“^T-2] = 1, giving [F] = [T]; thus 
the larger animal effects movements of his limbs more 
slowly in simple proportion to his linear dimensions, wMe 
the velocity of movement is the same for both. But this 
is only on the hypothesis that the extraneous force of 
gravity does not intervene, for that force does not vary in 
the same manner as the muscular forces. The result has 
thus application only to a case like that of fishes in which 
gravity is equilibrated by the buoyancy of the water. The 
limbs of a land animal have mainly to support his weight, 
•which varies as the cube of bis linear dimensions, while 
the sectional areas of bis muscles and bones vary only as 
the square thereof. Thus the diameters of his limbs 
should increase in a greater ratio than that of his body, — 
theoretically in the latter ratio raised to the power f , if 
other things were the same. An application of this prin- 
ciple, which has become indispensable in modern naval 
architecture, permits the prediction of the behaviour of a 
large ship from that of a small-scale model. The principle 
is also of very wide utility in unravelling the fundamental 
relations in definite physical problems of such complexity 
that complete treatment is beyond the present powers of 
mathematical analysis; it has been applied, for example, 
to the motions of systems involving viscous fluids, in 
elucidation of wind and waves, by Helmholtz (Akad. 
Berlin^ 1873 and 1889), and in the electrodynamics of 
material atomic systems in motion by Lorentz and by 
Larmor. (j. L*.) 

Dinajpur, a town (with a population in 1891 of 
12,204) and district of British India, in the Eajshahi 
division of Northern Bengal. The earthquake of 12th 
June 1897 caused serious damage to most of the public 
buildings of the town. There is a railway station ; a 
Government high school, with 284 pupils in 1896-97 ; 
and five printing-presses, with one vernacular periodical. 
The district comprises an area of 4118 square miles. Its 
population in 1881 was 1,514,346, and in 1891 was 
1,555,835, giving an average density of 378 persons per 
square mile, being the lowest in the plains of the province. 
Classified according to religion, Hindus numbered 740,442 ; 
Mahommedans, 802,597; aborigines, 10,694; Christians, 
511, of whom 30 were Europeans; “others,” 1291. In 
1901 the population was 1,569,133, showing an increase 
of 6 per cent. The land revenue and rates were 
Rs. 16, 2 6, 711 ; the number of police was 423 ; the num- 
ber of boys at school in 1896-97 was 22,489, being 
18*4 per cent, of tbe male population of school-going age ; 
the registered death-rate in 1897 was 34*72 per thousand. 
The district is partly traversed by tbe main line of the 
Eastern Bengal Railway and by two branch lines. 

DinSillf chief town of arrondissement, department of 
C6tes-du-Nord, France, 35 miles east by south of St Brieuc, 
on railway from that town to St Malo. In a suburb of the 
town are many English residents. The new lyc6e (1892) 



D I N A P U R — D IRGELSTEDT 


is installed in a fine building, and the public library now 
contains about 90,000 volumes. The principal manu- 
factures now are farming implements and earthenware. 
During the bathing season steamboats ply regularly be- 
tween^ Dinan and St Malo. The old cemetery of the 
church of St Sauveur has been converted into a public 
o-arden. Population (1881), 7893; (1896), 7828, (comm.) 
8462; (1901), 10,534. 

DinapOTi a town of British India, in the Patna 
district of Bengal, on the right bank of the Ganges, 12 
miles west of Patna city by rail. In 1881 it had a 
population of 37,893, and in 1891 of 44,419. It is the 
largest military cantonment in Bengal, with accommodation 
for two batteries of artillery, a European and a native 
infantry regiment. 

Dindig'iilj a town of British India, in the Madura 
district of Madras, 880 feet above the sea, 40 miles from 
Madura by rail. In 1881 it had a population of 14,182, 
and in 1891 of 20,115 ; the municipal income in 1897-98 
was Es. 32,070. Dindigul has risen into importance as the 
centre of a trade in tobacco and manufacture of cigars, 
which are exported to England. There are now two large 
European cigar factories here. It has manufactures of silk, 
muslin, and blankets, and an export trade in hides and 
cardamoms ; and there is a large native Christian popula- 
tion, with two churches. It also has a municipal high 
school and two printing-presses. 

Diridorf, Wilhelm (1802-1883), German 
classical scholar, was born at Leipzig, 2nd January 1802, 
and was the son of the university professor of Oriental 
languages. From his earliest years he showed a strong 
partiality for classical studies, and after completing 
Iiivernizzfis edition of Aristophanes at an early age, and 
editing several grammarians and rhetoricians, was in 1828 
appointed professor of hterary history in his native city. 
•Finding, however, that the duty of lecturing interfered too 
much with his philosophical pursuits, he resigned this office in 
1833, and devoted himself entirely to Hellenic studies. 
His attention was at first chiefiy given to Athenseus, 
whom he edited in 1827, and to the Greek dramatists, 
all of whom he edited separately and combined in his 
Foetm Scenici Graeci (1830). He also wrote a work 
on the metres of the dramatic poets, and compiled 
special lexicons to iEschylus and Sophocles. He edited 
Procopius and other historians for ISTiebuhr’s great Corpus 
of the Byzantine writers, and between 1846 and 1851 
brought out at Oxford a highly important edition of 
Demosthenes; he also edited Lucian and Josephus for 
the Didot Classics. His last important editorial labour 
was his Eusebius of CcBsarea (1867-71). Much of his 
attention was occupied by the great republication of 
Stephanus’s Thesav/rus (Paris, 1832-65), chiefly executed 
by him and his brother Ludwig, a work of prodigious 
labour and utihty. His reputation suffered somewhat 
through the imposture practised upon him by the Greek 
Constantine Simonides, who succeeded in deceiving him by 
a fabricated fragment of the Greek historian XJranius. 
The book was printed, and a few copies had been circu- 
lated, when the forgery . was discovered, just in time to 
prevent its being given to the world under the auspices of 
the University of Oxford. Dindorf died on 1st August 
1883. — His brother Ltjbwig (1805-1871) was born at 
Leipzig on 3rd January 1805, and died there on 6th 
September 1871. Like Wilhelm, he declined academ- 
ical office, and he secluded himself so entirely for study 
that many doubted his existence, and affirmed that 
he was a mere pseudonym. The important share which he 
took in the edition of Stephanus’s Thesobu/rus is nevertheless 
authenticated by his own signature to his contributions, 
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and he published valuable editions of Polybius, Dion 
Cassius, and other Greek historians. (e. g.) 

Pay! - Marie - Theodore - ¥iri- 

cent (1851 ), French musical composer, was born 

in Paris, 27th March 1851. He studied composition under 
Cesar Franck, the organ at the Paris Conservatoire, and 
obtained the Grand Prize offered by the city of Paris in 
1885 with Le Chant de la Cloche^ a dramatic legend after 
Schiller. His principal works, beside the above, are the 
symphonic trilogy Wallenstein^ the symphonic works 
entitled Sauge Jieuri, La Foret enchantee, Istar, Syni- 
phonie sur un air montagnard francais ; overture to 
Anthony and Cleopatra] Ete Marie Magdeleine, a can- 
tata ; Attendez moi sous Vorme^ a one-act opera ; Fervaal, 
a musical drama in three acts. Vincent dTndy is per- 
haps the most prominent among the disciples of Cesar 
Franck. Imbued with very high aims, he has always 
been guided by a lofty ideal, and very few musicians have 
attained so complete a mastery over the art of instru- 
mentation. His music, however, lacks simplicity, and 
can never become popular in the widest sense. His 
opera Fervaal^ which is styled “action musicale,” is con- 
structed upon the system of Leit motifs. Its legendary 
subject recalls both Farsifal and Tristan, and the music 
is also suggestive of Wagnerian influence. DTndy can 
scarcely be considered so typical a representative of 
modern French music as his juniors Alfred Bruneau, 
the composer of Le Rive, FAttaque du Moulin, Alessidor, 
or Gustave Charpentier, the author of Louise, who have 
chosen subjects of modern life for their operatic works. 
He nevertheless occupies a distinguished position as one 
of the most gifted among the musicians of his country. 

Oin©ir, a small town in Asia Minor, built amidst 
the ruins of Celsense-Apamea, near the sources of the 
Mseander (Mendere), is the terminus of the Smyrna- 
Aidin-Dineir Eailw^ay. The population numbers 1400. 
(See Apamea.) 

Dingelstedt, Franz von, Baeoi^ (1814- 
1881), German poet and dramaturgist, was born at Halsdorf, 
in Hesse Cassel, 30th June 1814. In 1836 he became a 
teacher at the Government school at Cassel, from which, 
having given offence to the authorities, he was transferred 
to Fulda in 1838. Despairing of being reinstated, he 
resolved to abandon his profession for literature, and in 
1841 obtained an appointment on the staff of the 
Augshurger Allgemeine Zeitung. He had previously, in 
1839 and 1840 respectively, produced a novel, Tinier der 
Erde, which obtained considerable success, and a play, 
Gespenst der Ehre (“The Phantom of Honour”), which 
proved an utter failure. In 1841 appeared the book by 
which he is likely to be best remembered, the Lieder eines 
Icosmopolitischen Machtwdchters, a most effective contribu- 
tion to the political poetry of the day, animated with a 
spirit of bitter opposition to the prevalent despotism and 
distinguished by great sarcastic power. Extreme, therefore, 
was the surprise when, in 1844, the satirist of German 
princes accepted the appointment of private librarian to 
the King of Wurtemberg, and he was unanimously de- 
nounced as a renegade. In reality, his political convictions 
had never been very deep, and his hostile attitude towards 
the rulers was chiefiy inspired by a spirit of scepticism 
and irony, to which the Liberals were as obnoxious as their 
opponents. Plis marriage in 1843 with the celebrated 
actress Jenny Lutzer probably had much influence on his 
decision. In 1845 he published a volume of poems, some 
of which, treating of modern life, possessed great literary 
rather than strictly poetical merit. A subsequent 
collection, published in 1852, attracted little attention. 
In 1850 a tragedy on the House of Barneveldt obtained 

S. III. — 59 
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great success, and it still ranks as one of the best German 
plays of tlie period. In the foUoiving year lie accepted an 
invitation to undertake the direction of the Boyal Theatre 
at Munich. He proved one of the ablest managers that 
Germany had ever seen, but incurred the animosity of the 
Jesuit clique about the court, and in 1856 was suddenly 
dismissed on the most frivolous charges. A similar 
engagement was soon offered to him at Weimar through the 
inhuence of Liszt, and, although not altogether easy in his 
situation, he remained there until 1867. His adminis- 
tration was most successful, and he especially distinguished 
himself by putting all Shakespeare’s historical plays upon 
the stage. In 1867 he removed to Vienna, and directed 
the Imperial Theatre there until his death in 1881. 
Among his other works may be noticed an autobiographical 
sketch of his Munich career, entitled Munchener Bilder- 
hogen (1879), Die Amazone^ an art novel of considerable 
merit (1869), translations of several of Shakespeare’s 
comedies, and a treatise on the theatrical administration 
which he understood so well. His life, founded on his 
posthumous papers, was written by Julius Rodenberg in 
1890. He was ennobled by the Emperor of Austria. 
Dingelstedt possessed few qualifications for the higher 
walks of poetry, but his style both in prose and verse was 
admirable, and he might have been the poet of modern 
social life. It is probable that the imputation of political 
apostasy under which he laboured impeded the full 
exercise of his abilities. (e,. g.) 

Dirigrwa.ll, a market-town, royal and parliamentary 
burgh (Wick group), railway station, and county town of 
Eoss-shire, Scotland, on - the north-west shore of the 
Cromarty Firth, 13^ miles north-west of Inverness. A 
small harbour opens on to the Peffer river. There are 
county buildings, militia barracks, public hall, a cottage 
hospital, and a public park. There is an academy. Popu- 
lation (1891), 2300; (1901), 2519, 

Dinkar Rao, Sir, Raja (1819-1896), Indian 
statesman, was born in Ratnagiri on 20th December 
1819, being a Maratha Brahman. At fifteen he entered 
the service of the Gwalior state, in which his ancestors 
had served. Rapidly promoted to the responsible charge 
of a division, he displayed unusual talents in reorganizing 
the police and revenue departments, and in reducing chaos 
to order. In 1852 Dinkar Rao became Dewan. The events 
which led to the British victories of Maharajpur and Panniar 
in 1844 had filled the state with mutinous soldiery, ruined 
the finances, and weakened authority. With a strong hand 
the Dewan suppressed disorder, abolished ruinous imposts, 
executed pubhc works, and by a reduction of salaries, in- 
cluding his own, turned a deficit into a surplus. When 
the contingent mutinied, he never wavered in loyalty ; and 
although the state troops also mutinied in June 1858 on 
the approach of Tantia Topi, he adhered to the British 
cause, retiring with the Maharaja Sindhia to the Agra 
fort. After the restoration of order he remained minister 
until December 1859, when he resigned. In 1873 he was 
appointed guardian to the minor Rana of Dholpur, but 
soon afterwards he resigned, owing to iU-health. In 1875 
the Viceroy selected him as a Commissioner, with the 
Maharajas Sindhia and Jaipur, and three British colleagues, 
to try the Gaekwar of Baroda on a charge of attempting to 
poison the British Resident. Ho higher honour could have 
been conferred on a British subject. He served in the 
Legislative Council of India, and was frequently consulted 
by Viceroys on difficult questions. An estate was conferred 
upon him, and the hereditary title of Raja, for his eminent 
services, and he also received the decoration of KC.S.I. 
He died on 9th J anuary 1896. Ho Indian statesman of the 
19th century gained a higher reputation, yet he possessed 
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none of the qualifications wMch entitled Salar Jnng, Madava 
Eao, Eanga Charlu, or Sfieshadri Aiyar to fame. He only 
commenced tie study of English at the age of forty, and 
■was never able to converse fluently in it; his orthodoxy 
resented social reforms ; he kept aloof from the Congress, 
and he had received no training in British administration! 
Finally he resigned the service in Gwalior and Dholpm' 
just when his work seemed likely to bear most fruit. But 
the verdict of posterity has endorsed the favourable opinion 
entertained by his contemporaries. (-w. l.-'w.) 

piogfnetus, Epistle to. — The one manuscript 
which contained this letter perished by fire at Strasburg 
in 1870, but happily it had been accurately collated by 
Reuss nine years before. It formed part of a collection 
of works supposed to be by Justin Martyr, and to this 
mistaken attribution its preservation is no doubt due. 
The end of it is lost, but there followed in the codex the 
end of a homily, which was attached without a break 
to the epistle : this points to the loss in some earlier codex 
of pages containing the end of the letter and the beginning 
of the homily. 

Diognetus has expressed a desire to know what Chris- 
tianity really means — “What is this new race” of men 
who are neither pagans nor Jews'? “What is this new 
interest which has entered into men’s lives now and not 
before '? ” The answer begins with a refutation of the folly 
of worshipping idols, fashioned by human hands and needing 
to be guarded if of precious material. The repulsive 
smeU of animal sacrifices is enough to show their mon- 
strous absurdity. Hext Judaism is attacked. Jews 
abstain from idolatry and worship one God, but they 
fall into the same error of repulsive sacrifice, and have 
absurd superstitions about meats and sabbaths, circum- 
cision and new moons. So far the task is easy ; but the 
mystery of the Christian religion “think not to learn from 
man.” A passage of great eloquence follows, showing 
that Christians have no obvious peculiarities that mark 
them off as a separate race. In spite of blameless lives they 
are hated. Their home is in heaven, while they live on 
earth. “In a word, what the soul is in a body, this the 
Christians are in the world. . . . The soul is enclosed in 
the body, and yet itself holdeth the body together ; so 
Christians are kept in the world as in a prison-house, and 
yet they themselves hold the world together.” This 
strange life is inspired in them by the almighty and 
invisible God, who sent no angel or subordinate messenger 
to teach them, but .His own Son by whom He created the 
universe. Ho man could have known God, had He not 
thus declared Himself. “If thou too wouldst have this 
faith, learn first the knowledge of the Father. For God 
loved men, for whose sake He made the world . . . Knowing 
Him, thou wilt love Him and imitate His goodness ; and 
marvel not if a man can imitate God; he can, if God 
win.” By kindness to the needy, by giving them what 
God has given to him, a man can become “ a god of them 
that receive, an imitator of God.” “Then shalt thou 
on earth behold God’s life in heaven; then shalt thou 
begin to speak the mysteries of God.” A few lines after 
this the letter suddenly breaks off. 

Even this rapid summary may show that the writer was 
*a man of no ordinary power. Both his thought and his 
language mark him off entirely from Justin Martyr. 
Bishop Lightfoot, who speaks of the letter as “ one of the 
noblest and most impressive of early Christian apqlogies,” 
places it c, 150 a.d., and inclines to identify Diognetus with 
the tutor of M. Aurelius. Harnack would place it later, 
perhaps in the 3rd century. There are some striking 
parallels in method and language to the Apology of 
Aristides, and also to the early “Preaching of Peter,” 
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of wliicli Aristides also has made considerable use (see 
Aristides, Apology op). 

Tlie Epistle may be read in Lightfoot’s Apostolic Fathers (ed. 
min.), where there is also a translation into English. 

(j. A. R.) 

Diorned0S^ The® — Two small islands situated in 
the middle of Bering Strait, about a mile apart, between 
which passes the boundary line between the possessions of 
Eussia and the United States. They are granite domes 
without a harbour, and are occupied by a small tribe of 
Eskimo (85 in 1890), who have plied the trade of 
middlemen between Asia and America from prehistoric 
times. They are situated in hT. lat. 65° 46' ; the western 
is called by the natives Uunarbook, and the eastern, Igna- 
look. They were discovered by Deshneff in 1648. 

Di6sgyor| a market-town of ISTorthern Hungary, 51- 
miles west of Miskolcz. Population (1891), 6537 j (1900), 
11,526. The state has here some of the largest iron 
and steel works in the country, employing regularly, in 
company with the mines, 6000 men. To accommodate 
these, two large barracks have been erected, besides 
numerous houses; also schools, hospitals, and other in- 
stitutions. A large paper-mill likewise deserves mention. 
The Hungarian kings in old times used often to visit the 
now dismantled fortress. 

Diphthef^ia* — Great attention has been paid to 
diphtheria in recent years, with some striking results. Its 
cause and nature have been definitely ascertained, the con- 
ditions which influence its prevalence have been elucidated, 
and a specific “ cure ” has been found. In the last respect 
it occupies a unique position at the present time. In the 
case of several other zymotic diseases much has been done 
by way of prevention, httle or nothing for treatment ; in 
the case of diphtheria prevention has failed, but treatment 
has been revolutionized by the introduction of antitoxin, 
which constitutes the most important contribution to prac- 
tical medicine as yet made by bacteriology. 

The exciting cause of diphtheria is a micro-organism, 
identified by Klebs and Lofiler in 1883. A description of 
Causation found under the heading of Pathology 

* {Parasitic Diseases), It has been shown by 
experiment that the symptoms of diphtheria, including the 
after-effects, are produced by a toxin derived from the 
micro-organisms which lodge in the air-passages and 
multiply in a susceptible subject. , The natural history of 
the organism outside the body is not well understood, but 
there is some reason to believe that it lives in a dormant 
condition in suitable soils. Eecent research does not favour 
the theory that it is derived from defective drains or 
“ sewer gas,” but these things, like damp and want of sun- 
light, probably promote its spread, by lowering the health 
of persons exposed to them, and particularly by causing an 
unhealthy condition of the throat, rendering it susceptible 
to the contagion. Defective drainage, or want of drainage, 
may also act, by polluting the ground, and so providing a 
favourable soil for the germ, though it is to be noted that 
“ the steady increase in the diphtheria mortality has coin- 
cided, in point of time, with steady improvement in regard 
of such sanitary circumstances as water supply, sewerage, 
and drainage ” (Thorne Thome). Cats and cows are sus- 
ceptible to the diphtheritic bacillus, and fowls, turkeys, and 
other birds have been known to suffer from a disease like 
diphtheria, but other domestic animals appear to be more 
or less resistant or immune. In human beings the mere 
presence of the germ is not sufficient to cause disease ; there 
must also be susceptibility, but it is not known in what 
that consists. Individuals exhibit all degrees of resistance 
up to complete immunity. Children are far more suscept- 
ible than adults, but even children may have the Klebs- 


Loffler bacillus in their throats without showing any 
symptoms of illness. Altogether there are many obscure 
points about this micro-organism, which is apt to assume 
a puzzhng variety of forms. Nevertheless its identification 
has greatly facilitated the diagnosis of the disease, 'which 
was previously a very difficult matter, often determined in 
an arbitrary fashion on no particular principles. Diphtheria, 
as at present understood, may be defined as sore throat in 
which the bacillus is found; if it cannot be found, the 
illness is regarded as something else, unless the clinical 
symptoms are quite unmistakable. One result of this is 
a large transference of registered mortahty from other 
throat affections, and particularly from croup, to diphtheria. 
Croup, which never had a well-defined application, and is 
not recognized by the College of Physicians as a synonym 
for diphtheria, appears to be dying out from the medical 
vocabulary in Great Britain. In Prance the distinction 
has never been recognized. 

Diphtheria is endemic in aU European and American 
countries, and is apparently increasing, but the incidence 
varies greatly. It is far more prevalent on the 
Continent than in England, and still more so in fjnee" 
the United States and Canada. The following 
table, compiled from figures collected by Dr Newsholme, 
shows how London compares with some foreign cities. The 
figures give the mean death-rate from diphtheria and croup 
for the term of years during which records have been kept. 
The period varies in different cases, and therefore the com- 
parison is only a rough one. 

Mea7i Death-Bates from Diphtheria and Croup per Million living. 


New York 

. 1610 

Munich . 

. 990 

Chicago . 

. 1400 

Milan 

. 990 

Buenos Aires . 

. 1360 

Florence . 

. 830 

Trieste 

. 1300 

Vienna 

. 770 

Dresden . 

. 1290 

Stockholm. 

. 720 

Berlin 

. 1190 

St Petersburg . 

. 650 

Boston 

. 1160 

Moscow . 

. 640 

Marseilles 

. 1130 

Paris 

. 630 

Christiania 

. 1090 

Hamburg . 

. 490 

Budapest . 

. 1880 

London . 

. 386 


There is comparatively little diphtheria in India and 
Japan, but in Egypt, the Cape, and Australasia it prevails 
very extensively among the urban populations. The mor- 
tahty varies greatly from year to year in aU countries and 
cities. In Berlin, for instance, it has oscillated between a 
maximum of 2420 in 1883 and a minimum of 340 in 
1896; in New York between 2760 in 1877 and 680 in 
1868; in Christiania between 3290 in 1887 and 170 in 
1871. In some American cities stiU higher maxima have 
been recorded. In other words, diphtheria, though always 
endemic, exhibits at times a great increase of activity, and 
becomes epidemic or even pandemic. The following table 
shows fairly well the periodical rise and fah in England 
and Wales. Diphtheria and croup are given both separately 
and together, showing the increasing transference from one 
to the other of late years. Diphtheria was first entered 
separately in the year 1859, with which the table begins. 


Deaths from Diphtheria and Croup per Million living in 
England and Wales. 


Years. 

Diphtheria. 

Group. 

Diphthena 
and Croup. 

1859 

517 

286 

803 

1860 

261 

220 

481 

1861-70 .... 

185 

246 

431 

1871-80 .... 

121 

168 

289 

1881-90 .... 

163 

144 

307 

1891-95 .... 

254 

70 

324 

1896-97 .... 

269 

43 

312 

1898 

244 

27 

271 

1899 

293 

32 

325 
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Several facts are roughly indicated by this table. It 
begins with an extremely severe epidemic, which has not 
been approached since. Then follows a fall extending over 
twenty years. On the whole this diminution was progres- 
sive, though not in reahty so steady as the decennial 
grouping makes it appear, being interrupted by smaller 
oscillations in single years and groups of years. Still the 
main fact holds good. After 1880 an opposite movement 
began, likewise interrupted by minor oscillations, but on 
the whole progressive, and culminating in the year 1893 
with a death-rate of 389, the highest recorded since 1865. 
After 1896 a marked fall again took place. This is partly 
accounted for by the use of antitoxin, which only began on 
a considerable scale in 1895, and did not become general 
until a year or two later at least. Probably its effects are 
only now being fully felt, and they undoubtedly affect the 
Begistrar-GeneraJ’s returns, which record mortahty, not 
prevalence — that is to say, the number of deaths, not of 
cases. The factor, therefore, must not be forgotten, but it 
can hardly account for the whole of the diminution. 

On the whole, we get clear evidence of an epidemic rise 
and fall, w^hich may serve to dispose of some erroneous 
conceptions. The belief, held until recently, that diphtheria 
is steadily increasing in Great Britain was obviously pre- 
mature ; it did rise over a series of years, but has now ebbed 
again. Moreover, the general prevalence during the last 
thhty years has been notably less than in the previous 
twelve years. Yet it is during years since 1870 that 
compulsory education has been in existence and main 
drainage chiefly carried out. It follows that neither school 
attendance nor sewer gas exercises such an important 
influence over the epidemicity of diphtheria as some other 
conditions. What are those conditions'? Dr Newsholme 
has advanced the theory, based on an elaborate examina- 
tion of statistics in various countries, that the activity of 
diphtheria is connected with the rainfall, and he lays down 
the following general induction from the facts : “ Diphtheria 
only becomes epidemic in years in which the rainfall is 
deficient, and the epidemics are on the largest scale when 
three or more years of deficient rainfall follow each other.” 
He points out that the comparative rarity of diphtheria in 
tropical climates, which are characterized by excessive rain- 
fall^ and its greater prevalence in continental than in 
insular countries, confirm his theory. His observations 
seem quite contrary to the view laid down by various 
authorities, and hitherto generally accepted, that wet weather 
favours diphtheria. The two, however, are not irreconcil- 
able. The key to the problem — and possibly to many 
other epidemiological problems — ^may perhaps be found in 
the movements of the subsoil water. It has been suggested 
by different observers, and particularly by Mr M. A. 
Adams, who has for some years made a study of the sub- 
so^ water at Maidstone, that there is a definite connexion 
between it and diphtheria. In England the underground 
water normally reaches its lowest level at the end of the 
summer ; then it gradually rises, fed by percolation from 
the winter rains, reaching a maximum level, about the end 
of March, after which it gradually sinks. This maximum 
level Mr Adams calls the annual spring cleaning of the 
sod, and his observations go to show that when the normal 
movement is arrested or disturbed, diphtheria becomes 
active. ISTow that is what happens in periods of drought. 
The underground water does not rise to its usual level, and 
there is no spring cleaning. The hypothesis, then, is this : 
The diphtheria bacillus lives in the sod, but is “drowned 
out ” in wet periods by the subsoil water. In droughty ones 
it lives and flourishes in the warm, dry soil j then when rain 
comes, it is driven out with the ground air into the houses. 
This process wiU continue for some time, so that epidemic 
outbreaks may well seem to be associated vdth wet. But 
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they begin in drought, and are stopped by long-continued 
periods of copious rainfall. This is quite in keeping with 
the observed fact that diphtheria is a seasonal disease, 
always most prevalent in the last quarter of the year. 
The summer develops the poison in the sod, the autumnal 
rains bring it out. The fact that the same cause does not 
produce the same effect in tropical countries may perhaps 
be explained by the extreme violence of the alternations, 
which are too great to suit this particular micro-organism, 
or j)ossibly the regularity of the rainfad prevents its 
development. 

The foregoing hypothesis is supported by a good deal of 
evidence, and notably by the concurrence of the great 
epidemic or pandemic prevalence in Great Britain, culmin- 
ating in 1859, with a prolonged period of exceptionaUy 
deficient rainfall Again, the highest death-rate registered 
since 1865 was in 1893, a year of similarly exceptional 
drought. But it is no more than an hypothesis, and the 
fate of former theories is a w^arning against drawing con- 
clusions from statistics and records extending over too 
short a period of time. The warning is particularly neces- 
sary in connexion with meteorological conditions, which 
are apt to upset aU calculations. As it happens, a period 
of deficient rainfall even greater than that of 1854-58 has 
recently been experienced. It began in 1893 and culminated 
in the extraordinary season of 1899. The dry years wnre 
1893, 1895, 1896, 1898, and 1899, and the deficiency of 
I rainfall was not made good by any considerable excess in 
1894 and 1897. It surpassed aU records at Greenwich; 
streams and wells ran dry all over the country, and the 
I flow of the Thames and Lea was reduced to the lowest 
point ever recorded. There should be, according to the 
theory, at least a very large increase in the prevalence of 
diphtheria. To a certain extent it has held good. There 
was a marked rise in 1893-96 over the preceding period, 
though not so large as might have been expected, but it 
was followed by a decided fall in 1897-98. The experience 
of 1898 contradicts, that of 1899 supports, the theory. 
Further light is therefore required ; but perhaps the failure 
of the recent drought to produce results at all comparable 
with the epidemic of the ’fifties may be due to variations in 
the resistance of the disease, which differs widely in different 
years. It may also be due in part to improved sanitation, 
to the notification of infectious diseases, the use of isolation 
hospitals, which have greatly developed in quite recent 
years, and, lastly, to the beneficial effects of antitoxin. If 
these be the real explanations, then scientific and adminis- 
trative work has not been thrown away after all in com- 
bating this very painful and fatal enemy of the young. 

The conditions governing the general prevalence of 
diphtheria, and its epidemic rise and fall, which have just 
been discussed, do not touch the question of 
actual dissemination. The contagion is spread by 
means which are in constant operation, whether 
the general amount of disease is great or small. Water, so 
important in some epidemic diseases, is believed not to be 
one of them, though a negative proof based on absence of 
evidence cannot be accepted as conclusive. On the other 
hand, milk is undoubtedly a means of dissemination. Several 
outbreaks of an almost explosive character, besides minor 
extensions of disease from one place to another, have been 
traced to this cause. Milk may be contaminated in various 
ways, — at the dairy, for instance, or on the way to customers, 
— ^but several cases, investigated by the ofi&cers of the Local 
Government Board and others, have been thought to point 
to infection from cows suffering from a diphtheritic affection 
of the udder. The part ‘ played by aerial convection is 
undetermined, but there is no reason to suppose that the 
infecting material is conveyed any distance by wind or air 
currents. Instances which seem to point to the contrary 
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may be explained in otlier ways, and particularly by the 
fact, now fully demonstrated, tkat persons suffering from 
minor sore throat, not recognized as diphtheria, may carry 
the disease about and introduce it into other locahties. 
Human intercourse is the most important means of dissem- 
ination, the contagion passing from person to person either 
by actual contact, as in kissing, or by the use of the same 
utensils and articles, or by mere proximity. In the last 
case the germs must be supposed to be air-borne for short 
distances, and to enter with the breath. Booms appear 
liable to become infected by the presence of diphtheritic 
cases, and so spread the disease among other persons using 
them. At a smaU outbreak which occurred at Darenth 
Asylum in 1898 the infection clung obstinately to a 
particular ward, in spite of the prompt removal of all cases, 
and fresh ones continued to occur until it had been 
thoroughly disinfected, after which there were no more. 
The part played by human intercourse in fostering the 
spread of the disease suggests that it would naturally be 
more prevalent in urban communities, where people con- 
gregate together more, than in rural ones. This is at 
variance with the conclusion laid down by some authorities, 
that in this country diphtheria used to affect chiefly the 
sparsely populated districts, and though tending to become 
more urban, is still rather a rural disease. That view is 
based upon an analysis of the distribution by counties in 
England and Wales from 1855 to 1880, and it has been 
generally accepted and repeated until it has become a sort 
of axiom. Of course the facts of distribution are facts, but 
the general inference drawn from them, that diphtheria 
peculiarly affects the country and is changing its habitat^ 
may be erroneous. Dr Newsholme, by taking a wider 
basis of experience, has arrived at the opposite conclusion, 
and finds that diphtheria does not, in fact, flourish more 
in sparsely peopled districts. “When a sufficiently long 
series of years is taken,” he says, “it appears clear that 
there is more diphtheria in urban than in rural communi- 
ties.” The rate for London has always been in excess of 
that for the whole of England and Wales. Its distribution 
at any given time is determined by a number of circum- 
stances, and by their incidental co-operation, not by any 
property or predilection for town or country inherent in 
the disease. There are the epidemic conditions of soil and 
rainfall, previously discussed, which vary widely in different 
localities at different times ; there is the steady influence of 
regular intercourse, and the accidental element of special 
distribution by various means. These things may combine 
to alter the incidence. In short, accident plays too great a 
part to permit any general conclusion to be drawn from 
distribution, except from a very wide basis of experience. 
The variations are very great and sometimes very sudden. 
For instance, the county of London has for years headed 
the list, having a far higher death-rate than any other. 
In 1898 it dropped to the fifth place, and was surpassed 
by Butland, a purely rural county, which had the lowest 
mortality of all in the previous year and very nearly the 
lowest for the previous ten years. Again, South Wales, 
which had a low mortality for some years, has recently 
and rapidly become a diphtheria district, and in 1898 had 
the highest death-rate in the whole country. Staffordshire 
and Bedfordshire show a similar rise, the one an urban, 
the other a rural, county. All the northern counties, both 
rural and urban, — namely, Northumberland, Durham, Cum- 
berland, Westmorland, Lancashire, Yorkshire, Cheshire, 
and Lincolnshire, — had a very high rate in 1861-70, and a 
low one in 1896-98. It is obviously unsafe to draw 
general conclusions from distribution data on a small scale. 
Diphtheria appears to creep about very slowly, as a rule, 
from place to place, and from one part of a large town to 
another ; it forsakes one district and appears in another ; 
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occasionally it attacks a fresh locality with great energy, 
presumably because the local conditions are exceptionally 
favourable, which may he due to the soil or, possibly, to the 
susceptibility of the inhabitants, who are, so to speak, 
virgin ground. But through it all personal infection is the 
chief means of spread. 

The acceptance of this doctrine has directed great atten- 
tion to the practical question of school influence. There 
is no doubt whatever that it plays a very considerable 
part in spreading diphtheria. The incidence of the disease 
is chiefly on children, and nothing so often and regularly 
brings large numbers together in close contact under the 
same roof as school attendance. Nothing, in fact, 
furnishes such constant and extensive opportunities for 
personal infection. Many outbreaks have definitely been 
traced to schools. In London the subject has been very 
fully investigated by Dr Shirley Murphy, the Medical 
Officer of Health to the County Council, and by Dr W. 
E. Smith, who fills the same post for the London School 
Board. Dr Murphy has shown that a special incidence 
on children of school age began to manifest itself after the 
adoption of compulsory education, and that the summer 
hohdays are marked by a distinct diminution of cases, 
which is succeeded by an increase on their return to 
school. Dr W. B. Smith’s observations are directed 
rather to minimizing the effect of school influence, and to 
showing that it is less important than other factors ; which 
is doubtless true, as has been already remarked. It 
appears that the heaviest incidence faUs upon infants 
under school age, and that liability diminishes progres- 
sively after school age is reached. But this by no means 
disposes of the importance of school influence, as the 
younger children at home may be infected by older 
ones, who have picked up the contagion at school, but, 
being less susceptible, are less severely affected and 
exhibit no worse symptoms than a sore throat. From a 
practical point of view the problem is a difficult one to 
deal with, as it is virtually impossible to ensm’e the 
exclusion of all infection, on account of the deceptively 
mild forms it may assume; hut considering how very 
often outbreaks of diphtheria necessitate the closing of 
schools, it would probably be to the advantage of the 
authorities to discourage, rather than to compel, the 
attendance of children with sore throats. A fact of some 
interest revealed by statistics is that in the earliest years 
of life the incidence of diphtheria is greater upon male 
than upon female children, but from three years onwards 
the position is reversed, and with every succeeding year 
the relative female liability becomes greater. This is 
probably due to the habit of kissing maintained among 
females, but more and more abandoned by boys from 
babyhood onwards. It emphasizes the part played by 
personal infection. 

All these considerations suggest the importance of 
segregating the sick in isolation hospitals. Of late years 
this preventive measure has been carried out with increas- 
ing efficiency, owing to the better provision of such 
hospitals and the greater willingness of the public to- 
make use of them; and probably the improvement so 
effected has had some share in keeping down the pre- 
valence of the disease to comparatively moderate propor- 
tions. Unfortunately, the complete segregation of 
infected persons is hardly possible, because of the mild 
symptoms, and even absence of symptoms, exhibited by 
some individuals. A further difficulty arises with refer- 
ence to the discharge of patients. It has been proved 
that the bacillus may persist almost indefinitely in the air- 
passages in certain cases, and in a considerable proportion 
it does persist for several weeks after convalescence. On 
returning home such cases may, and often do, infect others. 
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Since antitoxin was introduced in 1894 it tas over- 
shadowed all other methods of treatment. TVe owe this 
drug originally to the Berlin school of bacteri- 
Treatme&t. particularly to Dr Behring. The 

idea of making use of serum arose about 1890, out of 
researches made in connexion with LletschnikoflPs theory 
of phagocytosis, by which is meant the action of the 
phagocytes or white corpuscles of the blood in destroying 
the bacteria of disease. It was shown by the German 
bacteriologists that the serum or liq^uid part of the blood 
plays an equally or more important j)art in resisting 
disease, and the idea of combating the toxins produced by 
pathogenic bacteria with resistant serum injected into the 
blood presented itself to several workers. The idea was 
followed up and worked out independently in France and 
Germany, so successfully that by the year 1894 the serum 
treatment had been tried on a considerable scale with most 
encouraging results. Some of these were published in 
Germany in the earher part of that year, and at the Inter- 
national Hygienic Congress, held in Budapest a little later. 
Dr Boux, of the Institut Pasteur, whose experience was 
somewhat more extensive than that of his German col- 
leagues, read a paper giving the result of several hundred 
cases treated in Paris. When all allowance for errors had 
been made, they showed a remarkable and even astonishing 
reduction of mortahty, fully confirming the conclusions 
drawn from the German experiments. This consensus of 
independent opinion proved a great stimulus to further 
trial, and before long one clinique after another told the 
same tale. The evidence was so favourable that Pro- 
fessor Yirchow — the last man to be carried away by a 
novelty — declared it “ the imperative duty of medical men 
to use the new remedy” {The Times, 19th October 1894). 
Since then an enormous mass of facts has accumulated 
from all quarters of the globe, all testifying to the value of 
antitoxin in the treatment of diphtheria. The experience 
of the hospitals of the London Metropolitan Asylums Board 
for five years may be given as a particularly instructive 
illustration, because it represents a prolonged experiment 
on an immense scale, and because the mortality was 
already comparatively low in those hospitals before the use 
of antitoxin. 


Annual Case Mortality in Metropolitan Asylums Board's 
Mospitals. 

Befoee Antitoxin. I Aetee Antitoxin. 


Tear. 


Mortality 
per cent. 

Tear, 


Mortality 
per cent. 

1890 . 

, 

. 33-55 

1895 . 


. 22-85 

1891 . 


. 30-61 

1896 . 


. 21-20 

1892 . 


. 29-51 

1897 . 


. 1779 

1893 . 

, 

. 30-42 

1898 . 


. 15-37 

1894 . 


. 29-29 

1899 . 


. 13-95 


The number of cases dealt with in the five antitoxin 
years was 32,835, or an average of 6567 a year, and the 
broad result is a reduction of mortality by more than one- 
half. It is a fair inference that the treatment saves the 
lives of about 1000 children every year in London alone. 
This refers to all cases. Those which occur in the hospitals 
as a sequel to scarlet fever, and consequently come under 
treatment from the commencement, show very much more 
striking results. The case mortality, which was 46-8 per 
cent, in 1892 and 58*8 per cent, in 1893, has been reduced 
to 3 ‘6 per cent, since the introduction of antitoxin. But 
the evidence is not from statistics alone. The beneficial 
effect of the treatment is equally attested by clinical 
observation. Dr Eoux's original account has been con- 
firmed by a cloud of witnesses year after year. “ One may 
say,” he wrote, “that the appearance of most of the 
patients is totally different from what it used to be. The 
pale and leaden fades are scarcely seen in the wards ; the 


expression of the children is brighter and more lively.'’ 
Adult patients have described the rehef aftbrded by 
inoculation ; it acts like a charm, and lifts the deadly 
feeling of oppression off like a cloud in the course of a few 
hours. Finally, the counteracting effect of antitoxin in 
preventing the disintegrating action of the diphtheritic 
toxin on the nervous tissues has been demonstrated 
pathologically. There are some who still affect scepticism 
as to the value of this drug. They cannot be acquainted 
with the evidence, for if the efficacy of antitoxin in the 
treatment of diphtheria has not been proved, then neither 
can the efficacy of any treatment for anything be said to 
be proved. Prophylactic properties are also claimed for 
the serum ; but protection is necessarily more difficult 
to demonstrate than cure, and though there is some 
evidence to support the claim, it has not been fully made 
out. 

Authoeittes. — Adams. PuNic Health, vol. vii. — T hoexe 

Thoexe. Milroy Lectures, 1891. — Newsholme. 
HipJiiheria.—'^ . R. Smith. Harhen Lectures, 1S99. — Muephy. 
Beqjort to London County Council, 1894. — Sims Woodhead. 
Eeport to Metropolitan Asylums Board, 1901. (a. Sl ) 

Direcha.y, a town of Prussia, province of West 
Prussia, on the left bank of the Vistula, 20 miles south 
from Danzig and at the junction of important lines of 
railway. The river is here crossed by tw^o fine iron 
bridges. The older structure dating from the year 1857, 
originally used for the railway, is now given up to road 
traffic, and the railway carried by a new bridge com- 
pleted in 1891. Dirschau has railway workshops and 
manufactories of sugar, agricultural implements, and 
cement. During the war with Poland, Gustavus Adol- 
phus made it his headquarters for many months after 
its capture in 1626. Population (1885), 11,146; (1900), 
12,808. 

Distribution. See Zoological DiSTEiBUTioisr. 

District of Columbia. See Washington, the 
capital of the United States. 

DittorsbO.Chj a village of Prussia, prov. Silesia, 
3 miles by rail south-east from Waldenburg and 50 miles 
south-west from Breslau. It has coal-mines, bleachfields, 
and match factories. Population (1900), 9371. 

Di U, an island and town of India, belonging to Portugal, 
and situated at the south extremity of the peninsula of 
Kathiawar. Area of district, 20 square miles. Population, 
13,206. Many of the inhabitants are the well-known 
Banyan merchants of the East Coast of Africa and Arabia. 
FTative spirits are distilled from the palm, salt is made, 
and fish caught. 

Dividend; the net profit periodically divisible 
among the proprietors of a joint-stock company in propor- 
tion to their respective holdings of its capital. Dividend 
is not interest, although the word dividend is frequently 
applied to payments of interest ; and a failure to pay 
dividends to shareholders does not, like a failure to pay 
interest on borrowed money, lay a company open to being 
declared bankrupt. In bankruptcy a dividend is the 
proportionate share of the proceeds of the debtor’s estate 
received by a creditor. The Companies Act, 1862, pro- 
vides that no dividend shall be payable except out of the 
profits arising from the business of the company, but, in 
the case of companies incorporated by special Act of 
Parliament for the construction of railways and other 
public works which cannot be completed for a considerable 
time, it is sometimes provided that interest may during 
construction be paid to the subscribers for shares out of 
capital. All dividends are payable in cash, while the divi- 
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dends on the shares of a few American railroad companies the proposed dividend. The articles of association of a 
are occasionally made payable either in cash or in new company usually provide that the shareholders may accept 
shares of the company at the proprietor’s option. Most the directors’ recommendation as to dividend or may 
companies divide their capital into at least two classes, declare a lower one, but may not declare a higher one 
called “preference” shares and “ordinary” shares, of which than the directors recommend. Directors frequently 
the former are entitled out of the profits of the company have power to pay on account of the dividend for the 
to a preferential dividend at a fixed rate, and the latter year, without consulting the shareholders, an “ interim 
to whatever remains after payment of the preferential dividend,” which on ordinary shares is generally at a 
dividend and any fixed charges. Before, however, a much lower rate than the final or regular dividend. An 
dividend is paid, a part of the profits is often carried to exceptionally high dividend is often distributed in the shape 

a “reserve fund.” The dividend on preference shares is of a dividend at the usual rate supplemented by an addi- 

either “ cumulative ” or contingent on the profits of each tional dividend or “bonus.” Payment of dividends is made 

separate year or half-year. When cumulative, if the by means of cheques sent by post, called “dividend 
profits of any one year are insufficient to pay it in full, warrants.” All dividends are subject to income-tax, and 

the deficiency has to be made good out of subsequent by most companies dividends are paid “less income-tax,” 

profits. A cumulative preferential dividend is sometimes in which case the tax is deducted from the amount of 
said to be “guaranteed,” and preferential dividends payable dividend payable to each proprietor. When paid without 
by all companies registered under the Companies Acts, 1862 such deduction a dividend is said to be “free of income- 
to 1900, are cumulative unless stipulated to be otherwise, tax.” In the latter case, however, the company has to 
Certain public companies are forbidden by Parliament to make provision for payment of the tax before declaring 
pay dividends in excess of a prescribed maximum rate, the dividend, and the amount of its divisible profits and 

but this restriction has been happily modified in some the rate of dividend which it is able to declare are con- 

instances, notably in the case of gas companies, by the sequently to that extent reduced. In respect of consols 
institution of a sliding scale, under which a gas company and certain other securities, holders of amounts of less 
may so regulate the price of gas to be charged to con- than £1000 may instruct the Bank of England or 

sumers that any reduction of an authorized standard price Bank of Ireland to receive and invest their dividends, 

entitles the company to make a proportionate increase of With few exceptions, the prices of securities dealt in on 
the authorized dividend, and any increase above the the Stock Exchange include any accruing dividend not 

standard price involves a proportionate decrease of paid up to the date of purchase. As soon as a price 

dividend. Dividends are usually declared yearly or ceases to include any accruing dividend, it is marked “ ex 
half-yearly ; and before any dividend can be paid it is, as dividend” or “x.d.” The expression “cum dividend” is 
a rule, necessary for the directors to submit to the share- used to signify that the price of the security dealt in 

holders, at a general meeting called for the purpose, the includes a dividend which, in the absence of any stipu- 

accounts of the company, with a report by the directors lation, might be supposed to belong to the seller of the 
on its position and their recommendation as to the rate of security. (s. d. h.) 

DIVORCE. 

D IVOECE is the dissolution, in whole or in part, of of mankind than in its belief that marriage is no mere 

the tie of marriage. It includes both the complete civil contract, but a vow in the sight of God binding the 

abrogation of the marriage relation known as a divorce a parties by obligations of conscience above and beyond those 
'vinculo matrimonii, which carries with it a power on the part of civil law. Translating this conception into practice, 
of both parties to the marriage to remarry other persons or Christianity not only profoundly modified the legal con- 
each other, and also that incomplete severance not involv- ditions of divorce as formulated in the Eoman civil law, 

ing powers to remarry, which was formerly knowm as but in its own canon law defined its own rule of divorce, 

divorce a mensd et thoro, and has in England been termed going so far as in the Western (at least in its unreformed 
“judicial separation.” Less strictly, divorce is commonly condition), though not the Eastern, branch of Christendom 
understood to include judicial declarations of nullity of to forbid all complete divorces, that is to say, aU dissolu- 
marriage, which, while practically terminating the marriage tions of marriage carrying with them the right to remarry, 
relation, proceed in law on the basis of the marriage never The Roman Law of Dimrce before Justinian . — The 
having been legally established. The conditions under history of divorce, therefore, practically begins with the 
which, in different communities, divorce has at different law of Eome. It took its earliest colour from that con- 
times been permitted, vary with the aspects in which the ception of the patria potestas, or the power of the head 
relation of marriage has been regarded. When marriage of the family over its members, which enters so deeply 
has been deemed to be the acquisition by the husband of into the jurisprudence of ancient Eome. The wife was 
property in the wife, or when it has been regarded as a transferred at marriage to the authority of her husband, 
mere agreement between persons capable both to form and in manus, and consequently became so far subject to hiTn 

to dissolve that contract, we find that marriage has been that he could, at his will, renounce his rule over her, and 

dissoluble at the will of the husband, or by agreement of terminate his companionship, subject at least to an adjust- 
the husband and wife. Yet even in these cases the interest ment of the pecuniary rights which were disturbed by such 
of the whole community in the purity of marriage relations, action. So clearly was the power of the husband derived 
in the pecuniary bearings of this particular contract, and from that of the father, that for a long period a father, in 
the condition of children, has led to the imposition of the exercise of his potestas, could take his daughter from 

restrictions on, and the attachment of conditions to, the her husband against the wishes of both. It may be pre- 

termination of the obligations consequent on a marriage sumed that this power, anomalous as it appears, was not 
legally contracted. But the main restrictions on liberty of unexercised, as we find that a constitution of Antoninus 
divorce have arisen from the conception of marriage enter- Pius prohibited a father from disturbing a harmonious 
tained^ by religions, and especially by one religion, union, and Marcus Aurelius afterwards limited this pro- 
Christianity has had no greater practical effect on the life hibition by allowing the interference of a father for strong 
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and just cause. Magna et justd causd interveniente. Ex- 
cept in so far as it vas restrained by special legislation, 
the authority of a husband in the matter of divorce vas 
absolute. As early indeed, hovever, as the time of 
Eomulus, it is said that the State asserted its interest in 
the permanence of marriage by forbidding the repudiation 
of wives unless they were guilty of adultery or of drinking 
wine, on pain of forfeiture of the whole of an offender’s 
property, one-half of which went to the vdfe, the other to 
Ceres. But the law of the XII. Tables, in tiun, allowed 
freedom of divorce. It would appear, however, that the 
sense of the community was so far shocked by the in- 
humanity of treating a wife as mere property, or the risk of 
regarding marriage as a mere terminable contract, that, 
without crystallizing into positive enactment, it operated 
to prevent the exercise of so harsh and dangerous a power. 
It is said that for 500 years no husband took advantage 
of his pownr, and it was then only by an order of a 
Censor, how^ever obtained, that Spurius Carvilius Euga 
repudiated his wife for barrenness. We may, however, be 
permitted to doubt the genuineness of this Censorial 
order, or at least to conjecture the influence under which 
the Censor was induced to intervene, when we And that 
in another instance, that of L. Antonius, a Censor pun- 
ished an unjust divorce by expulsion from the Senate, 
and that the exercise of their power by husbands increased 
to a great and alarming extent. Probably few of the 
admirers of the greatest of Eoman orators have not re- 
gretted his summary and whoUy informal repudiation of 
Terentia, At last the lex Mia de adulteriis^ while recog- 
nizing a power of divorce both in the husband and in 
the wife, imposed on it, in the public interest, serious 
restrictions and consequences. It required a written biU 
of divorce (Jibellus repKdii) to be given in the presence of 
seven witnesses, who must be Eoman citizens of age, and 
the divorce must be publicly registered. The act was, 
however, pmrely an act of the party performing it, and no 
idea of judicial interference or contract seems to have been 
entertained. It was not necessary for either husband or 
wife giving the bill to acquaint the other with it before 
its execution, though it was considered proper to deliver 
the bill, when made, to the other party. In this way a wife 
could divorce a lunatic husband, or the paterfamilias of a 
lunatic wife could divorce her from her husband. But the 
lex Mia was also the first of a series of enactments by which 
pecuniary consequences were imposed on divorce both by 
husbands and wives, whether the intention was to restrain 
divorce by penalties of this nature, or to readjust pecuniary 
relations settled on the basis of marriage and disturbed by 
its rupture. It was provided that if the wife was guilty 
of adultery, her husband in divorcing her could retain 
one-sixth of her dos^ but if she had committed a less 
serious offence, one-eighth. If the husband was guilty of 
adultery, he had to make immediate restitution of her 
dowry, or if it consisted of land, the annual proceeds for 
three years ; if he was guilty of a less serious offence, he 
had six months within which to restore the dos. If both 
parties were in fault, no penalty fell on either. The lex 
Julia was followed by a series of acts Of legislation ex- 
tending and modifying its provisions. The legislation of 
Constantine, a.d. 331,® specified certain causes for which 
alone a divorce could take place without the imposition of 
pecuniary penalties. There were three causes for which a 
wife could divorce her husband "with impunity : (1) murder, 

(2) preparation of poisons, (3) violation of tombs ,• but if 
she divorced him for any other cause, such as drunkenness, 
or gambling, or immoral society, she forfeited her dowry 
and incurred the further penalty of deportation. There 
were also three causes for which a husband could divorce 
his wife without incurring any penalty : (1) adultery, (2) 


preparation of poisons, (3) acting as a procuress. If he 
divorced her for any other cause, he forfeited all interest 
in her dovuy ; and if he married again, the first wife could 
take the dowry of the second. 

In A.D. 421 the emperors Honorius and Theodosius 
enacted a law of divorce 'which introduced limitations on 
the power of remarriage as an additional penalty in certain 
cases. As regards a wife : (1) if she divorced her husband 
for grave reasons or crime, she retained her dowry and 
could remarry after five years; (2) if she divorced him 
for criminal conduct or moderate faults, she forfeited her 
dowry, became incapable of remarriage, and liable to 
deportation, nor could the emperor’s prerogative of pardon 
be exerted in her favour. As regards a husband : if he 
divorced his wife (1) for serious crime, he retained the 
dowry, and could remarry immediately; (2) for criminal 
conduct, he did not retain the do'wry, but could remarry ; 

(3) for mere dislike, he forfeited the property brought into 
the marriage, and could not remarry. 

In A.I). 449 the law of divorce was rendered simpler 
and certainly more facile by Theodosius and Yalentinian. 
It was provided that a wife could divorce her husband 
without incurring any penalty if he was convicted of any one 
of twelve offences : (1) treason, (2) adultery, (3) homicide, 

(4) poisoning, (5) forgery, (6) violating tombs, (7) stealing 
from a church, (8) robbery, (9) cattle - stealing, (10) 
attempting his wife’s life, (11) beating his wife, (12) 
introducing immoral women to his house. If the wufe 
divorced her husband for any other cause, she forfeited 
her dowry, and could not marry again for five years. A 
husband could divorce his wife without incurring a 
penalty for any of these reasons except the last, and 
also for the following reasons : (1) going to dine with 
men other than her relations without the knowledge or 
against the wish of her husband; (2) going from home 
at night against his wish without reasonable cause; (3) 
frequenting the circus, theatre, or amphitheatre after 
being forbidden by her husband. If a husband divorced 
his wife for any other reason, he forfeited all interest 
in his wife’s dowry, and also any property he brought 
into the marriage. 

The above sketch of the legislation prior to the time 
of Justinian, while it indicates a desire to place the 
husband and wife on something like terms of equality as 
regards divorce, indicates also, by its forbidding remarriage 
and by its pecuniary provisions in certain cases, a sense in 
the community of the importance in the public interest 
of restraining the violation of the contract of marriage. 
But to the Eoman marriage was primarily a contract, 
and therefore side by side with this legislation there 
always existed a power of divorce by mutual consent. 
We must now turn to those principles of the Christian 
religion which, in combination with the legislation above 
described, produced the law formulated by Justinian. 

The Christian View of Divorce. — The Christian law of 
divorce as enunciated by its Founder was expressed in 
a few words, but these, unfortunately, by no means of 
agreed interpretation. To appreciate them it is necessary 
to consider the enactment of the Mosaic law, which also 
was expressed in few words, but of a meaning involved 
in niuch doubt. The phrase in Deut. xxiv. 1-4, which 
is translated in the Authorized Version “some uncleanness,” 
but in the Bevised Version “some unseemly thing,” and 
which is the only cause stated to justify the giving of 
a “bill of divorcement,” was limited by the school of 
Shanmai to moral delinquency, but was extended by the 
rival school of Hillel to causes of trifling importance, or 
even to motives of caprice. The wider interpretation 
would seem to be supported by the words of Christ (Matt. 
V. 31), 'who, in indicating His own doctrine in contradistinc- 
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tion to the law of Moses, said, “Whosoever shall put away 
his wife, saving for the cause of fornication (Tropvetas), 
causeth her to commit adultery; and whosoever shall 
marry her that is divorced committeth adultery/^ The 
meaning of these words of Christ Himself have been in- 
volved in controversy, which perhaps was nowhere carried 
■on with greater acuteness or under more critical conditions 
than within the walls of the British Parliament during 
the passage of the Divorce Act of 1857. That they 
justify divorce of a complete kind for moral delinquency 
of some nature is supported by the opinion probably of 
€very competent scholar. But scholars of eminence have 
sought to restrict the meaning of the Xoyog iTopvda<5 to 
antenuptial incontinence concealed from the husband, and 
do exclude adultery. The effect of this view commends 
itself to the adherents of the Church of Borne, because 
it places the right to separation between husband and 
wife, not on a cause supervening after a marriage, which 
that Church seeks to regard as absolutely indissoluble, 
but on invalidity in the contract of marriage itself, and 
which may therefore render the marriage liable to be 
d.eclared void without impugning its indissoluble char- 
acter when rightly contracted. The narrower view of 
the meaning of Tropi/eth? has been maintained by, among 
■others, Dr Dollinger {First Ages of the Churchy ii. 226) ; 
but those who will consider the arguments of Professor 
Conington in reply to Dr Dollinger {Contemp, Review, 
May 1869) will probably assign the palm to the English 
scholar. A more general view points in the same direc- 
tion. It is quite true that under the Mosaic law ante- 
nuptial incontinence was, as was also adultery, punishable 
with death. But when we consider the effect of adultery 
not only as a moral fault, but as violating the solemn 
contract of marriage and vitiating its objects, it is incon- 
ceivable that Christ, in employing a term of general 
import, intended to limit it to one kind, and that the less 
serious, of incontinence. 

Effect of Christianity on the Law of Rome, — The modi- 
hcation in the civil law of Borne effected by Justinian 
under the joint influence of the previous law of Borne 
and that of Christianity was remarkable. Gibbon has 
.summed up the change effected in the law of Borne with 
characteristic accuracy: “The Christian princes were the 
first who specified the just causes of a private divorce ; 
their institutions from Constantine to Justinian appear to 
fluctuate between the customs of the empire and the 
wishes of the Church ; and the author of the Hovels too 
frequently reforms the jurisprudence of the Code and 
Pandects,” Divorce by mutual consent, hitherto, as we 
have seen, absolutely free, was prohibited (Nov. 117) 
•except in three cases : (1) when the husband was impotent ; 
(2) when either husband or wife desired to enter a 
monastery ; and (3) when either of them was in captivity 
for a certain length of time. It is obvious that the two 
first of these exceptions might well commend themselves 
to the mind of the Church, the former as being rather a 
matter of nullity of marriage than of divorce, the latter 
^is admitting the paramount claims of the Church on its 
-adherents, and not inconsistent with the spirit of the words 
of St Paid himself, who clearly contemplated a separation 
between husband and wife as allowable in case either of them 
•did not hold the Christian faith (1 Cor. vii. 12). At a 
later period Justinian placed a further restriction or 
^ven prohibition on divorce by consent by enacting that 
ispouses dissolving a marriage by mutual consent should 
forfeit all their property, and be confined for life in a 
monastery, which was to receive one-third of the forfeited 
property, the remaining two-thirds going to the children 
of the marriage. The cause stated for this remarkable 
-alteration of the law, and the abandonment of the concep- 
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tion of marriage as a civil contract ut non Dei judicium 
contemnatur (Nov. 134), indicates the influence of the 
Christian idea of marriage. That influence, however, did 
not long continue in its full force. The prohibitions of 
Justinian on divorce by consent were repealed by Justin 
(Nov. 140), his successor. “He yielded,” says Gibbon, 
“to the prayers of his unhappy subjects, and restored the 
liberty of divorce by mutual consent ; the civilians were 
unanimous, the theologians were divided, and the am- 
biguous word which contains the precept of Christ is 
flexible to any interpretation that the wisdom of a legis- 
lature can demand.” It wms difficult, the enactment stated, 
“to reconcile those who once came to hate each other, 
and who, if compelled to hve together, frequently attempted 
each other’s lives.” 

Justinian further re-enacted, with some modifications, the 
power of divorce by a husband or wife against the will of 
the other. Divorce by a wife was allowed in five cases 
(Nov. 117): (1) the husband being party or privy to 
conspiracy against the State ; (2) attempting his wife’s 
life, or failing to disclose to her plots against it ; (3) attempt- 
ing to induce his wife to commit adultery; (4) accusing 
his wife falsely of adultery ; (5) taking a woman to live 
in the house with his wife, or, after warning, frequenting a 
house in the same town with any woman other than his 
wife. If a wife divorced her husband for one of these 
reasons, she recovered her dowry and any property brought 
into the marriage by her husband for life with reversion 
to her children, or if there were no children, absolutely. 
But if she divorced him for any other reason, the pro- 
visions of the enactment of Theodosius and Yalentinian 
were to apply. A husband was allowed to divorce his wife 
for any one of seven reasons : (1) failure to disclose to 
her husband j)lots against the State; (2) adultery; (3) 
attempting or failing to disclose plots against her 
husband’s life ; (4) frequenting dinners or balls with other 
men against her husband’s wishes ; (5) remaining from home 
against the wishes of her husband, except with her parents ; 

(6) going to the circus, theatre, or amphitheatre without the 
knowledge or contrary to the prohibition of her husband ; 

(7) procuring abortion. If the husband divorced his 
wife for any one of these reasons he retained the dowry 
absolutely, or if there were children, with reversion to 
them. If he divorced her for any other reason, the enact- 
ments of Theodosius and Valentinian applied. In any 
case of a divorce, if the father or mother of either spouse 
had advanced the dowry and it would be forfeited by an 
unreasonable divorce, the consent of the father or mother 
was necessary to render the divorce valid. 

Effect of Divorce on Children in the Law of Rome . — 
The custody of the children of divorced parents was 
dealt with by the Boman law in a liberal manner. A 
constitution of Diocletian and Maximian left it to 
the judge ^ to determine in his discretion to which of the 
parents the children should go. Justinian enacted that 
divorce should not impair the rights of children either 
as to inheritance or maintenance. If a wife divorced her 
husband for good cause, and she remained unmarried, the 
children were to be in her custody, but to be maintained 
by the father ; but if the mother was in fault, the father 
obtained the custody. If he was unable, from want of 
means, to support them, but she was able to do so, she 
was obliged to take them and support them. It is in- 
teresting to compare these provisions as to children with 
the practice at present under English law, which in this 
respect reflects so closely the spirit of the law of Borne. 

The Canon Law of Divorce . — The canon law of Borne 
was based on two main principles : (1) That there could 
be no divorce a vinculo matrimonii, but only a mensd et 
thoro. The rule was stated in the most absolute terms : 

S. III. — 6o 
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“ QuaTndiu vivit vir licet adulter sit, licet sodomita^ licet 
Jlagitiis onnibus coopertus, et ah uxore propter hcec ^cetera 
derelictus^ maritus ejus reputatur^ cui alterum vivutm 
accipere non licet ” (Cans. 32, Qujsest. 7, c. 7). (2) That no 

divorce could be had at the will of the parties, but only by 
the sentence of a competent, that is to say, an ecclesias- 
tical, court. In this negation of a right to divorce a 
vinculo matrimonii lies the broad difference between the 
doctrines of the Eastern and Western Churches of Christen- 
dom. The Greek Church, understanding the words of 
Christ in the broader sense above mentioned, has always 
allowed complete divorce with a right to remarry for the 
cause of adultery. And it is said that the form at least of 
an anathema of the Council of Trent was modified out of 
respect to difference on the part of the Greek Church (see 
Pothier 5. 6. 21). The papal canon law allowed a 
divorce a mensd et thoro for sis causes : (1) adultery or 
unnatural offences; (2) impotency; (3) cruelty; (4) in- 
fidelity; (5) entering into religion; (6) consanguinity. 
The Church, however, always assumed to itself the right 
to grant licenses for an absolute divorce ; and further, by 
claiming the power to declare marriages null and void, 
though professedly this could be done only in cases where 
the original contract could be said to be void, it was, and 
is to this day, undoubtedly extended in practice to cases 
in which it is impossible to suppose the original contract 
really void, but in which a complete divorce is on other 
grounds desirable. 

Divorce m England. 

In England the law of divorce, originally based on 
the canon law of Eome, underwent some, though little, 
permanent change at the Eeformation, but was pro- 
foundly modified by the exercise of the power of the 
State through legislation. From the canon law was 
derived the principle that divorce could legally take 
place only by sentence of the court, and never at the 
will of the parties. Complete divorce has never been 
governed by any other principle than this ; and in so 
far as an incomplete divorce has become practicable at 
the will of the parties, it has been by the intervention of 
civil tribunals and contrary to the law of the ecclesiastical 
courts. Those courts adopted as ground for divorce a 
mensd et thoro the main grounds allowed by Eoman canon 
law, adultery and cruelty (Ayliffe, 22 ; Co. Lit. 102 ; 1 Salk. 
162 ; Godolphin Abridg. 405). The causes of heresy and 
of entering with religion, if ever they were recognized in 
England, ceased to exist at the Reformation. 

The principles upon which the English ecclesiastical 
courts proceeded in divorce a memd et thoro are those 
which are still in force, and which (with some modification 
by statutory enactment) have been administered by judicial 
tribunals down to the present day. The courts by which 
the ecclesiastical law, and therefore the law of divorce, was 
administered were, until 1857, the courts of the various 
dioceses, including that of the Archbishop of Canterbury, 
known as the Arches Court, and that of the Archbishop 
of York, known as the Consistory Court of York ; but by 
statute a suitor was prevented from taking proceedings 
in any court except that determined by the residence 
of the person against whom proceedings were taken (23 
Hen. VIII. c. 9). From these courts an appeal lay to 
delegates appointed in each case by the Crown, until the 
establishment of the Judicial Committee of the Privy 
Council in 1836, when the appeal was given to the Crown 
as advised by that body. 

The proof of adultery (to which Isydon in his Booh of 
Etymologies gives the fanciful derivation of “od alterius 
thorum ” ) was not by the canon law as received in 
England restricted by the operation of arbitrary rules. It 


was never, for example, required, as by the law of Mahomet, 
that the act should have been actually seen by competent 
witnesses, nor even that the case should be based on any 
particular kind of proof. It was recognized that the 
natm’e of the offence almost inevitably precluded direct 
evidence. One rule, however, appears to have commended 
itself to the framers of the canon law as too general in its 
application not to be regarded as a principle. The mere 
confession of the parties was not regarded as a safe ground 
of conviction ; and this rule was formulated by a decretal 
epistle of Pope Celestine III., and, following it, by the 105th 
of the Canons of 1604. This rule has now been abrogated ; 
and no doubt it is wiser not to fetter the discretion of the 
tribunal charged with the responsibility of deciding 
particular cases, but experience of divorce proceedings 
tends to confirm the belief that this rule of the canon 
law was founded on an accurate appreciation of human 
nature. 

Although, therefore, with the above exception, no strict 
rules of the evidence necessary to establish adultery have 
ever been established in the English courts, experience 
has indicated, and in former days judges of the ecclesias- 
tical courts often expressed, the lines upon which such proof 
may be expected to proceed. It is necessary and sufficient, 
in general, to prove two things — first the guilty affection 
towards each other of the persons accused, and, secondly, 
an opportunity or opportunities on which, if so minded, 
their passion may have been gratified. It is obvious that 
any strong proof on either of these points renders strict 
proof on the other less needful ; but when proof on both is 
afforded, the common sense of a tribunal, acting with a. 
knowledge of human nature, may be trusted to draw the^ 
inevitable conclusion. 

The definition of cruelty accepted by the ecclesiastical 
courts as that of the canon law is the same as that 
which prevails at the present time ; and the view of the 
law taken by the House of Lords in a recent case, by 
which the subject is now governed (Bussell v. Russell, 
1897 App. Cas. 395), was expressly based on the view of 
cruelty taken by the authorities of the ecclesiastical law. 
The best definition by our older writers is probably to be 
found in Clarke’s Praxis (p. 144) : ‘‘Si maritus fuerit 
erga uxorem crudelis et ferax ac mortem comminatus et 
machinatus fuerit, vel earn inhumaniter verbis et verberibus 
tractaverit, et aliquando venenum loco potus paraverit vel 
aliquod simile commiserit, propter quod sine periculo vitse 
cum marito cohabitare aut obsequia conjugalia impendere 
non audeat . . . consimili etiam caus^ competit viro contra, 
mulierem.” Lord Stowell, probably the greatest master of 
the civil and canon law who ever sat in an English court of 
justice, has in one of his most famous judgments (Evans v. 
Evans, 1 Hagg. Consist. 35) echoed the above language in 
words^ often quoted, which have constituted the standard 
exposition of the law to the present day. “ In the older 
cases,” he said, “ of this sort which I have had the oppor- 
tunity of looking into, I have observed that the danger of 
life, limb, or health is usually insisted as the ground upon 
which the court has proceeded to a separation. This doc- 
trine has been repeatedly applied by the court in the cases^ 
which have been cited. The court has never been driven 
off this ground. It has always been jealous of the incon- 
venience of departing from it, and I have heard no one case 
cited in which the court has granted a divorce without proof 
given of a reasonable apprehension of bodily hurt. I say 
an apprehension, because assuredly the court is not to wait 
till the hurt is actually done ; but the apprehension must 
be reasonable : it must not be an apprehension arising 
from an exquisite and diseased sensibility of mind. Petty 
vexations applied to such a constitution of mind may 
certainly in time wear out the animal machine, but still 
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they are not cases of legal relief ; people must relieve 
themselves as well as they can by prudent resistance, by 
callinc^ in the succours of religion and the consolation of 
friends ; but the aid of courts is not to be resorted to in 
such cases with any effect.” The risk of personal danger 
in cohabitation constituted, therefore, the foundation of 
leo-al cruelty. But this does not exclude such conduct as 
a course of persistent ill-treatment, though not amounting 
to personal violence, especially if such ill-treatment has 
in fact caused injury to health. But the person complain- 
inc^ must not be the author of his or her own wrong. If, 
accordingly, one of the spouses by his or her conduct is 
really the cause of the conduct complained of, recourse to 
the court would be had in vain, the true remedy lying in a 
reformation of the real cause of the disagreement. 

In addition to a denial of the charge or charges, the 
canon law allowed three grounds of answer : (1) Com- 
pensatio criminis, a set-off of equal guilt or recrimination. 
This principle is no doubt derived from the Roman law, 
and it had the effect of refusing to one guilty spouse the 
remedy of divorce against the other although equally 
guilty. It was always accepted in England, although not 
in other countries, such as France and Scotland, which 
also followed the canon or civil law. In strictness, 
recrimination applied to a similar offence having been com- 
mitted by the party charging that offence. But a recent 
decision of the English courts shows that a wife who had 
committed adultery could not bring a suit against her hus- 
band for cruelty {Ottoay v. Otway ^ 13 P. D. 141). (2) Gon- 
donatioTi, If the complaining spouse has, in fact, forgiven 
the offence complained of, that constitutes a conditional 
bar to any proceedings. The main and usual evidence of 
such forgiveness is constituted by a renewal of marital 
intercourse, and it is difficult — ^perhaps impossible — to 
imagine any case in which such intercourse would not be 
held to establish condonation. But condonation may be 
proved by other acts, or by words, having regard to the 
circumstances of each case. Condonation is, however, 
always presumed to be conditional on future good be- 
haviour, and misconduct even of a different kind revives 
the former offence. (3) Connivance constitutes a com- 
plete answer to any charge. FTor need the husband be 
the active agent of the misconduct of the wife. Indiffer- 
ence or neglect imputable to a corrupt intention are suffi- 
cient. It will be seen presently that modern statute law 
has gone further in this direction. It is to be added 
that the connivance need not be of the very act com- 
plained of, but may be of an act of a similar kind. A 
learned judge, recalling the classical anecdote of Maecenas 
and Galba, said, husband is not permitted to say 
non omnibus dormio” The ecclesiastical courts also 
considered themselves bound to refuse relief if there was 
shown to be collusion between the parties. In its 
primary and most general sense collusion was understood 
to be an agreement between the parties for the purpose of 
deceiving the court by false or fictitious evidence; for 
example, an agreement to commit, or appear to commit, 
an act of adultery. Collusion, however, is not limited to 
the imposing of other than genuine evidence on the court. 
It extends to an agreement to withhold any material 
evidence; and indeed is carried farther, and held to 
extend to any agreement which may have the effect of 
concealing the real and complete truth from the court 
(see Churchward v. Churchward, 1894, P. 161). This 
doctrine was of considerable importance even in the days 
when only divorces a mensd ct thoro were granted, because 
at that time the parties were not permitted to separate by 
consent. At the present day it has become, with regard to 
divorce a vinculo matrimonii, a rule of greater and of 
more far-reaching importance. 
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The canon law as accepted in England, while allowing 
divorces of the nature and for the causes above mentioned, 
actively interfered to prevent separation between husband 
and wife in' any other manner. A suit knowm as a suit 
for restitution of conjugal rights could be brought to 
compel cohabitation ; and on evidence of the desertion of 
either spouse, the court ordered a return to the matri- 
monial home, though it carried no further its authority 
as to the matrimonial relations within the home. To this 
suit an agreement between the parties constituted no 
answer. But an answer . was afforded by any conduct 
which would have supported a decree of divorce a mensd 
et thoro. It is a question whether, indeed, the ecclesi- 
astical courts would not have gone farther, and refused a 
decree of restitution of conjugal rights on grounds which 
might appear adequate to justify such refusal, though 
not sufficient on which to ground a decree of divorce. 
Recently the view of the Court of Appeal and the House of 
Lords has given some colour to this opinion, and certainly 
the Court of Appeal has held, although perhaps some- 
what hastily, that the effect of a modern statute has been 
to allow the court to refuse restitution of conjugal rights 
for causes falling short of what would constitute ground 
for divorce {Russell v. Russell, 1895, p. 315). 

The ecclesiastical courts provided for the pecuniary 
rights of the wife by granting to her alimony during the 
progress of the suit, and a proper allowance after its 
termination in cases in which she was successful. Such 
payments were dependent on the pecuniary means, or 
faculties, as they were termed, of the husband, and were 
subject to subsequent increase or diminution in proper 
cases. But the ecclesiastical courts did not deal with the 
custody of the children of the marriage, it being probably 
considered that that matter could be determined by the 
common law rights of the father, or by the intervention 
of the Court of Chancery. 

The canon law fixed no period of limitation, either in 
respect of a suit for divorce or for restitution of conjugal 
rights ; but, as regards at least suits for divorce, any sub- 
stantial delay might lead to the imputation of acquies- 
cence or even condonation. To that extent, at least, the 
maxim vigilantihus non dormientihus jura suhveniunt 
applied. 

It is remarkable that desertion by either party to a 
marriage, except as giving rise to a suit for restitution, 
was not treated as an offence by canon law in England. 
It formed no ground for a suit for divorce, and constituted 
no answer to such a suit by way of recrimination. It 
might indeed deprive a husband of his remedy if it 
amounted to connivance, or perhaps even if it amounted 
only to culpable neglect. 

The canon law, as administered in England, has kept 
clear the logical distinction which exists between dissolving 
a marriage and declaring it null and void. The result 
has been that, in England at least, the two proceedings 
have never been allowed to pass into one another, and a 
complete divorce has not been granted on pretence of ^ a 
cause really one for declaring the marriage void ah initio. 
But for certain causes the courts were prepared to declare a 
marriage null and void on the suit of either party. There 
is, indeed, a distinction to be drawn between a marriage 
void or only voidable, though in both cases it became the 
subject of a similar declaration. It was void in the cases of 
incapacity of the parties to contract it, arising from want 
of proper age, or consanguinity, or from a previous mar- 
riage, or from absence of consent, a state of things which 
would arise if the marriage were compelled by force or 
induced by fraud as to the nature of the contract entered 
into or the personality of the parties. It is to be re- 
marked that, in England at least, the idea of fraud as 
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connected with, the solemnization of marriage has been 
kept within these narrow limits. Fraud of a different 
kind, such as deception as to the property or position of 
the husband or wife, or antecedent impurity of the wife, 
ewen if resulting in a concealed pregnancy, has not in 
England (though the last-mentioned cause has in other 
countries) been held a ground for the vitiation of a mar- 
riage contract. A marriage was voidable, and could be 
declared void, on the ground of physical incapacity of 
either spouse, the absence of intercourse betw'een the 
parties after a sufficient period of opportunity being 
almost, if not quite, conclusive on this subject. 

With regard to one cause of nullity the legislation in- 
terfered from consideration, it is said, of a case of special 
hardship. Before an Act of 1835 (5 & 6 Will. IV. c. 54) 
marriages wdthin the prohibited degrees of consanguinity 
and affinity were only voidable by a decree of the court, 
and remained valid unless challenged during the lifetime 
of both the parties. But this Act, while providing that no 
previous marriage between persons within the prohibited 
degrees should be annulled by a decree of the ecclesiastical 
court pronounced in a suit depending at the time of the 
passing of the Act, went on to render all such marriages 
thereafter contracted in England “absolutely null and 
void to all interests and purposes whatever,” 

Another suit was allowed by the ecclesiastical courts 
which should be mentioned, although its bearing on 
divorce is indirect. This was the suit for jactitation of 
marriage^ which in the case of any person falsely asserting 
his or her marriage to another, allowed such person to be 
put to perpetual silence by an order of the court. This 
suit, which has been of rare occurrence, although an 
instance of it has recently been known, does not appear 
to have been used for the purpose of determining the 
validity of a marriage. The legislature has, however, 
in the Legitimacy Declaration Act of 1858, provided a 
ready means by which the validity of marriages and the 
legitimacy of children can be determined, and the pro- 
cedure provided has repeatedly been utilized. 

It should be added, as a matter closely akin to the pro- 
ceedings in the ecclesiastical courts, that the common law 
took cognizance of one phase of matrimonial relations by 
allowing an action by the husband against a paramour, 
known as an action for criminal conversation. In such an 
action a husband could recover damages estimated accord- 
ing to the loss he was supposed to have sustained by the 
seduction and loss of his wife, the punishment of the 
seducer not being altogether excluded from consideration. 
Although this action was not unfrequently (and indeed, for 
the purposes of a divorce, necessarily) brought, it was one 
which naturally was regarded with disfavour. 

Effect of the Reformation . — Great as was the indirect 
effect of the Reformation upon the law of divorce in 
England, the direct effect was small. It might, indeed, 
have been supposed that the disappearance of the sacra- 
mental idea of marriage entertained by the Roman Church 
would have ushered in the greater freedom of divorce 
which had been associated with marriage regarded as a 
civil contract. And to some extent this was the case. It 
was for some time supposed that the sentences of divorce 
pronounced by the ecclesiastical courts acquired the 
effect of allowing remarriage, and such divorces were in 
some cases granted. In L(yrd Forthampton^s case in the 
reign of Edward VI. the delegates pronounced in favour of 
a second marriage after a divorce a mensd et thoro. It was, 
however, ffnaUy decided in Foljamhe^s case, in the 44th year 
of Elizabeth, that a marriage validly contracted could not 
he dissolved for any cause. But the growing sense of the 
right to a complete divorce for adequate cause, when no 
longer any religious law to the contrary could be validly 


asserted, in time compelled the discovery of a remedy. The 
commission appointed by Henry VIII. and Edward VI. to 
reform the ecclesiastical law drew up the elaborate report 
known as the Reformatio Legum^ and in this they recom- 
mended that divorces a mensd et thoro should be abolished, 
and in their place complete divorce allowed for the causes 
of adultery, desertion, and cruelty. These proposals, how- 
ever, never became law. In 1669 a private Act of Parlia- 
ment wus granted in the case of Lord de Roos, and this 
was followed by another in the case of the Duke of 
Norfolk in 1692. Such Acts were, however, rare until 
the accession of the House of Hanover, only five Acts 
passing before that period. Afterwards their number con- 
siderably increased. Between 1715 and 1775 there were 
sixty such Acts, in the next twenty-five years there were 
seventy-four, and between 1800 and 1850 there were 
ninety. In 1829 alone there were seven, and in 1830 
nine. 

The jurisdiction thus assumed by Parliament to grant 
absolute divorces was exercised with great care. The case 
was fully investigated before a committee of the House of ' 
Lords, and not only was the substance of justice so 
secured, but the House of Lords further required that 
application to Parliament should be preceded by a success- 
ful suit in the ecclesiastical courts resulting in a decree of 
divorce a mensd et thoro, and in the case of a husband 
being the applicant, a successful action at common law 
and the recovery of damages against the paramour. In 
this way, and also, if needful, on its ovm initiative, the 
House of Lords provided that there should be no fcon- 
nivance or collusion. Care was also taken that a proper 
allowance was secured to the wife in cases in which she 
was not the offending party. This procedure is still pur- 
sued in the case of Irish divorces. 

It is obvious, however, that the necessity for costly pro- 
ceedings before the Houses of Parliament imposed great 
hardship on the mass of the population, and there can be 
little doubt that this hardship was deeply felt. Repeated 
proposals were made to Parliament with a view to reform 
of the law, and more than one commission reported on the 
subject. It is said that the final impetus was given by 
an address to a prisoner by Mr Justice Maule. The 
prisoner’s wife had deserted him with her paramour, and 
he married again during her lifetime. He was indicted 
for bigamy, and convicted, and Mr Justice Maule sentenced 
him in the following words : — “Prisoner at the bar : You 
have been convicted of the offence of bigamy, that is to 
say, of marrying a woman while you had a wife still alive, 
though it is true she has deserted you and is living in 
adultery with another man. You have, therefore, com- 
mitted a crime against the laws of your country, and you 
have also acted under a very serious misapprehension of 
the course which you ought to have pursued. You should 
have gone to the ecclesiastical court and there obtained 
against your wife a decree a mensd et thoro. You should 
then have brought an action in the courts of common law 
and recovered, as no doubt you would have recovered, 
damages against your wife’s paramour. Armed with these 
decrees, you should have approached the legislature and 
obtained an Act of Parliament which would have rendered 
you free and legally competent to marry the person whom 
you have taken on yourself to marry with no such 
sanction. It is quite true that these proceedings would 
have cost you many hundreds of pounds, whereas you 
probably have not as many pence. But the law knows 
no distinction between rich and poor. The sentence of 
the court upon you, therefore, is that you be imprisoned 
for one day, which period has already been exceeded, as you 
have been in custody since the commencement of the 
assizes.” The grave irony of the learned judge was felt to 
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represent truly a state of things well-nigh intolerable, 
and a reform in the law of divorce was felt to be 
inevitable. The hour and the man came in 1857, the 
man in the person of Sir Richard Bethell, then Attorney- 
General. 

The Act of 1857. — Probably few measures have been 
conceived with such consummate skill and knowledge, and 
few conducted through Parhament with such dexterity 
and determination. The leading opponent of the measure 
was Mr Gladstone, backed by the zeal^of the High Church 
party and inspired by his own matchless subtlety and 
resource. But the contest proved to be unequal, and after 
debates in which every hne, almost every word, of the 
measure was hotly contested, especially in the House of 
Commons, the measure emerged substantially as it had 
been introduced. Hot the least part of the merit and 
success of the Act of 1857 is due to the skill which while 
effecting a great social change, did so with the smallest 
possible amount of innovation. The Act embodied two 
main principles : 1. The constitution of a lay court for 
the administration of all matters connected with divorce. 
'2. The transfer to that court, with as little change as 
possible, of the powers exercised in matrimonial matters 
by {a) the House of Lords, (5) the ecclesiastical courts, 
(c) the courts of common law. 

The Constitution of the Court. — The new court, termed 
“ The Court for Divorce and Matrimonial Causes,” was con- 
stituted by the Lord Chancellor, the chiefs and the senior 
puisne judges of the three courts of common law, and 
the judge of the Court of Probate (which was also 
established in 1857), but the functions of the court were 
practically entrusted to the judge of the Court of Probate, 
termed the “Judge Ordinary,” who thus in matters of 
probate and divorce became the representative of the 
former ecclesiastical jurisdiction. The Judge Ordinary 
was empowered either to sit alone or with one or more of 
the other judges to constitute a full court. The parties to 
a suit obtained the right of trial by jury of aU disputed 
questions of fact; and the rules of evidence of the 
common law courts were made to apply. An appeal 
to the full court was given in all matters, which the 
Judge Ordinary was enabled to hear sitting alone. 

1. To this court was transferred all the powers of the 
ecclesiastical courts with regard to suits for divorce a 
mensd et thoro, to which the name was given of suits for 
“judicial separation,” nullity, restitution of conjugal 
rights, and jactitation of marriage, and in all such proceed- 
ings it was expressly enacted (sec. 22) that the court 
should act on principles and rules as nearly as possible 
conformable to the principles and rules of the ecclesiastical 
courts. Judicial separation could be obtained by either 
husband or wife for adultery, or cruelty, or desertion 
continued for two or more years. 

2. There were also transferred to the court powers 
equivalent to those exercised by the legislature in granting 
absolute divorce. The husband could obtain a divorce 
for adultery, the wife could obtain a divore for adultery 
coupled with cruelty or desertion for two or more years, 
and also for incestuous or bigamous adultery, or rape, or 
unnatural offences. The same conditions as had been 
required by the legislature were insisted on. A petition 
for dissolution (sec. 30) was to be dismissed in case of 
connivance, condonation, or collusion; and further, the 
court had power, though it was not compelled, to dismiss 
such petition if the petitioner had been guilty of adultery, 
or if there had been unreasonable delay in presenting 
or prosecuting the petition, or if the petitioner had been 
guilty of cruelty or desertion without reasonable excuse, 
or of wilful neglect or misconduct conducing to the 
adultery., The exercise of these discretionary powers of 
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the court, just and valuable as they undoubtedly are, has. 
been attended with some difficulty. But the view of the 
legislature has on the whole been understood to be that 
the adultery of a petitioner should not constitute a bar to 
his or her proceeding, if it has been caused by the mis- 
conduct of the respondent, and that cruelty should not 
constitute such a bar unless it has caused or contributed to 
the misconduct of the respondent. But the court, while 
regarding its powers as these of a judicial and not an 
arbitrary discretion, has declined to fetter itself by any 
fixed rule of interpretation or practice. 

It is to be observed that this Act assigned a new force 
to desertion. The ecclesiastical law regarded it only as 
suggestive of connivance or culpable neglect. But the 
Act of 1857 made it (1) a ground of judicial separation 
if continued for two years, (2) a ground in part of 
dissolution of marriage if continued for the same period,. 
(3) a bar, in the discretion of the Court, to a petition for 
dissolution, though it was not made in a similar way any bar 
to a suit for judicial separation. It is also to be observed 
that the Act was confined to causes of divorce recognized 
by the ecclesiastical law as administered in England. 
It did not either extend the causes of a suit for nullity by 
adding such grounds as antenuptial incontinence, even if 
accompanied with pregnancy, nor did it borrow from the civil 
law of Home either lunacy or crime as grounds for divorce. 

Much comment has been made on the different grounds 
on which divorce is allowed to a husband and to a wife, 
— it being necessary to prove infidelity in both cases, but a 
wife being compelled to show either an aggravation of that 
offence or an addition to it. Opinions probably will 
always differ whether the two sexes should be placed on an 
equality in this respect, abstract justice being invoked, and 
the idea of marriage as a mere contract pointing in one 
direction, and social considerations in the other. But the- 
reason of the legislature for making the distinction is clear. 
It is that the wife is entitled to an absolute divorce 
only if her reconciliation with her husband is neither to be* 
expected nor desired. This was no doubt the view taken 
by the House of Lords. In 1801 a Mrs Addison claimed 
an absolute divorce on the ground of her husband’s incest 
with her sister. The matter was long debated, but Lord 
Thurlow, who appeared in the House of Lords for the last- 
time in order to support the Bill, turned the scale by 
arguing that it was improper that the wife should under 
such circumstances return to her husband (see Campbell, 
Lives of the Chancellors^ vii. 14:5). “Why do you,” he- 
said, “grant to the husband a divorce for the adultery 
of the wife % Because he ought not to forgive her, and 
separation is inevitable. Where the wife cannot for- 
give, and separation is inevitable by reason of the 
crime of the husband, the wife is entitled to the like 
remedy.” 

The Act (sec. 32) provided, in case of dissolution, 
for maintenance of the wife by the husband on principles- 
similar to those recognized by the ecclesiastical courts, and 
(sec. 45) for the settlement of the property of a guilty wife 
on her husband or children ; but this enactment was im- 
perfect, as provision was made only for a settlement and 
not for payment of an allowance, and none was made for 
altering settlements made in view or in consequence of a 
marriage. The Act (sec. 35) provides also in all divorce 
proceedings, and also in those of nullity, for provision for 
the custody, maintenance, and education of children by the 
court : provisions of great value, which were unfortunately 
for some time hmited by an erroneous view of the court 
that the age of the children to which such provisions 
applied should be considered limited to sixteen. The Act 
of 1857 also transferred to the new court the powers 
exercised by the common law courts in the action for 
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criminal conversation. It was made obligatory to join an 
alleged adulterer in tbe suit, and damages (sec. 33) might 
be claimed against him, and he might be ordered to pay 
the costs of the proceedings (sec. 34). The latter pro- 
vision, however, has been considerably curtailed by a 
recent decision of the Court of Appeal. 

The Act of 1857 in one respect went beyond a transfer 
of the powers exercised by the ecclesiastical courts or the 
legislature. It provided (sec. 21) that a wife deserted by 
her husband might apply to a magistrate in petty 
sessions and obtain an order which had the effect of 
protecting her earnings and property, and during the 
currency of such order of protection a wife was to be in 
the same position as if she had obtained an order for 
judicial separation. The effect of this section appears 
to have been small; but further legislation in 1895 has 
afforded a cheap and speedy remedy to all classes of the 
community. 

The framers of the Act of 1857 were careful to avoid 
offending the scruples of clergymen who disapproved of 
the complete dissolution of marriage by a lay court. It 
was provided (secs. 57 and 58) that no clergyman should 
be compelled to solemnize the marriage of any person 
whose former marriage had been dissolved on the ground 
of his or her adultery, but should permit any other 
clergyman to solemnize the marriage in any church or 
chapel in which the parties were entitled to be married. 
It is to be feared that this concession, ample as it appears, 
has not allayed conscientious objections, which are perhaps 
from their nature insuperable. The Act made no provision 
as to the name to be borne by a wife after a divorce ; and 
this omission has led to litigation in the case of a peer’s 
wife. 

Modifications of the Act of 1857 . — Subsequent legislation 
has made good many of the defects of the Act of 1857. 
In 1859 power was given to the court, after a decree 
of dissolution or of nullity of marriage, to inquire into the 
existence of ante- and post-nuptial settlements, and to 
make orders with respect to the property settled either for 
the beneit of children of the marriage or their parents ; and 
a subsequent Act (41 & 42 Viet. c. 19, s. 3) removed a doubt 
which was entertained whether these powers could be 
-exercised if there were no children of the marriage. In 
1860 a very important change was made, having for its 
-object a practical mode of preventing divorces in cases* 
of connivance and collusion or of misconduct of the 
petitioner. It was provided that a claim of dissolution 
(a provision afterwards extended to decrees of nuUity) 
should in the first instance be a decree nisi, which should 
not be made absolute until the expiration of a period then 
fixed at not less than three, but by subsequent legislation 
enlarged to not less than six, months. During the interval 
which elapsed between the decree nisi and such decree 
being made absolute, power was given to any person to 
intervene in the suit and show cause why the decree 
should not be made absolute, by reason of the same having 
been obtained by collusion, or by reason of material facts 
not brought before the court; and it was also provided 
that, at any time before the decree was made absolute, the 
Queen’s Proctor, if led to suspect that the parties were acting 
in coUusion for the purpose of obtaining a divorce contrary 
to the justice of the case, might under the direction of the 
Attorney-General intervene and allege such case of collusion. 
This enactment (extended in the year 1873 to suits for 
nullity) was ill drawn and unskilfully conceived. The power 
given to any person whomsoever to intervene is no doubt 
too wide, and practically has had little or no useful effect as 
employed by friends or enemies of parties to a suit. The 
limitation in terms of the express power of the Queen’s 
Proctor to intervene to cases of collusion was undoubtedly 


too narrow. But the Queen’s Proctor, or the official by 
whom that officer was afterwards rejDresented, has in 
practice availed himself of the general authority given to 
any person to show cause why a decree nisi should not be 
made absolute, and has thus been enabled to render such 
important service to the administration of justice that it 
is difficult to imagine the due execution of the law of 
divorce by a court without such assistance. In 1866 
power was given to the court to order an allowance to be 
paid by a guilty husband to a wife on a dissolution of 
marriage. This Act also can hardly be considered to have 
been drawn with sufficient care, inasmuch as while it 
provides that if the husband’s means diminish, the allowance 
may be diminished or suspended, it makes no correspond- 
ing provision for increase of the allowance if the husband’s 
means increase; nor, apparently, does it permit of an 
allowance in addition to, but only in substitution for, a 
settlement. The Act makes no provision for allowance 
to a guilty wife, and it certainly is a serious defect that 
the power to grant an allowance does not extend to 
cases of nullity. In 1868 an appeal to the House of 
Lords was given in cases of decree for dissolution or 
nullity of marriage. 

The great changes effected by the Judicature Acts 
included the Court for Divorce and Matrimonial Causes. 
Under their operation a division of the High Court of 
Justice was constituted, under the designation of the Probate 
Division and Admiralty Division, to which was assigned 
that class of legal administration governed mainly by the 
principles and practice of the canon and civil law. The 
division consists of a President, and a Justice of the High 
Court, with registrars representing each branch of the 
jurisdiction. Appeals lie to the Court of Appeal, and 
thence to the House of Lords. 

In 1884 the legislature interfered to prevent imprison- 
ment being the result of disobedience to an order for 
restitution of conjugal rights. That mode of enforcing 
the order of the court was abolished, and the matter was 
left to a proper adjustment of the pecuniary relations of 
the husband and wife ; and a respondent disobeying such 
an order was held to be guilty of desertion without reason- 
able cause, such desertion having further given to it a 
similar effect to that assigned to desertion for two years or 
upwards. The effect of this provision has been that the 
suit for restitution of conjugal rights is most frequently 
brought for the purpose of shortening the time within 
which a wife can obtain a decree for dissolution of marriage. 

Proceedings in the Divorce Court have shown the 
improvement in the law of evidence which has been 
effected with regard to other legal proceedings. The Act 
of 1857 made an inroad on the former law, which pro- 
hibited evidence being given by parties interested in 
the proceedings, by allowing a petitioner (sec. 43) to be 
called and examined by order of the court, absolving 
such petitioner, however, from the necessity of answering 
any question tending to show that he or she had been 
guilty of adultery. In the next year power was given 
to the court to dismiss any person, with whom a party 
to the suit was alleged to have committed adultery, from 
the suit if there should not appear to be sufficient evi- 
dence against him or her, the object being to allow such 
person to give evidence; and in 1859 it was provided 
that, on a petition by a wife for a divorce on the grounds 
of cruelty or desertion with adultery, the husband and 
wife were rendered competent and compellable witnesses 
as to the cruelty or desertion. A few years later, however, 
in 1869, the subject was finally dealt with by repealing 
all previous rules which limited the powers to give evi- 
dence on questions of adultery, with the safeguard that 
no witness in any proceeding can be asked or bound to 
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answer any question tending to show that he or she has 
been guilty of adultery, unless in the same proceeding 
such witness shall have given evidence in disproof of his 
or her alleged adultery. It has been held that the prin- 
ciples of these enactments apply to interrogatories as w^ell 
as to evidence given in court. 

It is a most remarkable omission in the Act of 1857, 
especially when we remember the high legal authority 
from whom it proceeded, that the Act now^here defines 
the class of persons with regard to whom the jurisdiction 
of the court should be exercised. This omission has given 
rise to a misapprehension of the law which, though now 
set at rest, prevailed for a considerable period, and has 
undoubtedly led to the granting of divorce in several cases 
in which it could not legally be given. It was supposed 
that the court could grant a dissolution of marriage to 
all persons who had anything more than a casual and 
fleeting residence within the jurisdiction of the court; 
and this view, although its correctness was doubted by 
Lord Penzance, the judge of the Divorce Court, was 
upheld by a majority of the judges of the Court of 
Appeal in the case of Nihoyet v. Nihoyet (4 P. D. 1). 
It was supposed that such residence gave what was termed 
a matrimonial domicile. But this view was undoubtedly 
erroneous as regards dissolution of marriage, although 
probably correct as regards judicial separation, and the 
true view is no doubt that indicated with great learning 
and ability by Lord Watson in a judgment given by 
him in the Privy Council in the case of Le Mesurier v. 
Le Mesurier (1895, App. Cas. 517), that the only true 
test of jurisdiction for a decree of divorce altering the status 
of the parties to a marriage is to be found in the domicile 
of the spouses — that is to say, of the husband, as the 
domicile of a wife follows that of her husband — at the 
time of the divorce. The legal definition of domicile is 
the subject of elaborate rules. It is sufiicient to say here 
that domicile means a person’s permanent home, the place 
at which he resides, with no intention of making his home 
elsewhere, and if he leaves it, with the intention of return- 
ing to it. 

It is now also clearly recognized as the law of England 
that the English courts will not recognize a divorce pur- 
porting to be made by a foreign tribunal with regard to 
persons domiciled in England. For a considerable time 
doubt appears to have clouded the law on this subject. 
In a famous case known as Lolleyh case, decided in 
1812, the judges of England (the point arose in con- 
nexion with a criminal charge) unanimously held “that 
no sentence or act of any foreign country or any state 
could dissolve an English marriage a vinculo matrimonii 
for grounds on which it was not liable to be dissolved 
a vinculo matrimonii in England.” This case has been 
frequently understood as deciding that a marriage cele- 
brated in England cannot be dissolved elsewhere, and on 
this point the courts of Scotland differ from the view 
supposed to be taken by the English judges. But the 
matter has b6en fully explained in one of the most 
masterly of Lord Hannen’s judgments {Harvey v. Fairnie, 
5 P. D. 154), afterwards upheld by the House of Lords 
in 1882 (8 App. Cas. 43) ; and it is now clear that while 
the parties are domiciled in this country no decree of 
any foreign court dissolving their marriage will be recog- 
nized here, unless it proceed on the grounds on which a 
divorce may be obtained in this country, and even the 
exception just mentioned appears to rest rather on reason- 
ing and principle than on the authority of any decided 
case. This principle has received the highest sanction in 
a recent prosecution of Earl EusseU for bigamy before the 
House of Lords. 

Surnmary Proceedings for Separation , — The legislature 
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has sought to extend the relief afforded by the courts 
in matrimonial causes by a procedure fairly to be con- 
sidered within the reach of all classes. In 1895 an Act 
was passed which re-enacted in an improved form the 
provisions of an Act of 1878 of similar effect. By the 
Act of 1895 power was given to a married woman whose 
husband (1) has been guilty of an aggravated assault upon 
her within the Offences against the Person Act, 1861, 
or (2) convicted on indictment of an assault on her and 
sentenced to pay a fine of more than £5 or to imprison- 
ment for more than two months, or (3) shall have deserted 
her, or (4) been guilty of persistent cruelty to her or 
wilful neglect to maintain her or her infant children, and 
by such cruelty or neglect shall have caused her to leave 
and live apart from him, to apply to a court of summary 
jurisdiction and to obtain an order containing all or any 
of the following provisions : (1) that the applicant be not 
forced to cohabit with her husband, (2) that the applicant 
have the custody of any children under sixteen years of 
age, (3) that the husband pay to her an allowance not 
exceeding £2 a week. The Act provides that no married 
woman guilty of adultery should be granted relief, but 
with the very important proviso, altering as it does the 
rule of the common law, that the husband has not con- 
duced or connived at, or by wilful neglect or misconduct 
conduced to, such adultery. The provisions of this Act 
have been largely put in force, and no doubt to the great 
advantage of the poorer classes of the community. It 
will be observed that the Act is unilateral, and affords 
no relief to a husband against a wife ; and the complaint 
is often heard that no misconduct of the wife, except 
adultery, relieves the husband from the necessity of main- 
taining her and allowing her to share his home, unless he 
can obtain access to the High Court. 

Separation Deeds . — Although nothing in the develop- 
ment of the law of divorce has tended to give to married 
persons the right absolutely to dissolve their marriage 
by consent, and, on the contrary, any such agreement 
would be held to be strong evidence of collusion, the 
view of the Church expressed in the ecclesiastical law 
has been entirely departed from as regards agreements 
for separation. Such agreements were embodied in deeds, 
and usually contained mutual covenants not to sue in 
the ecclesiastical courts for restitution of conjugal rights. 
The ecclesiastical courts, however, wholly disregarded 
such agreements, and considered them as affording no 
answer to a suit for restitution of conjugal rights. For a 
considerable period the Court of Chancery refused to enforce 
the covenant in such deeds by restraining the parties from 
proceeding to the ecclesiastical courts. But at last a 
memorable judgment of Lord Westbury asserted the right 
{Hwnt v. Hun% 4 De G. F. & J. 221 ; see also MarshaUv. 
Marshall^ 5 P. D. 19) of the Court of Chancery to main- 
tain the claim of good faith in this as in other cases, 
and restrained a petitioner from suing in the ecclesiastical 
court contrary to his covenant. Thereafter these deeds 
became common, and no doubt often afford a solution 
of matrimonial difficulties of very great value. When the 
courts of the country became united under the Judicature 
Acts, it became practicable to set up in the Divorce 
Division a separation deed in answer to a suit for resti- 
tution of conjugal rights without the necessity of recourse 
to any other tribunal. 

Statistics . — The statistics of divorce in England have 
for some years been regularly published in the volumes of 
judicial statistics published annually by the Home Office 
— ^that published in 1901 bringing the figures down to 
1899. 

The number of petitions for divorce (including in the 
term both divorce a mensd et thoro and divorce a 
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Dinculo) for the years from 1858 to 1899 inclusive are 
as follows : — 

1858 . . 326 1872 . . 374 1886 . . 708 

1859 . . 291 1873 . . 416 1887 . . 662 

1860 . . 272 1874 . . 469 1888 . . 680 

1861 . . 236 1875 . . 451 1889 . . 654 

1862 . . 248 1876 . . 536 1890 . . 644 

1863 . . 298 1877 . . 551 1891 . . 632 

1864 . . 297 1878 . . 632 1892 . . 629 

1865 . . 284 1879 . . 555 1893 . . 645 

1866 . . 279 1880 . . 615 1894 . . 652 

1867 . . 294 1881 . . 589 1895 . . 683 

1868 . . 303 1882 . . 481 1896 . . 772 

1869 . . 351 1883 . . 561 1897 . . 781 

1870 . . 351 1884 . . 647 1898 . . 750 

1871 . . 384 1885 . . 541 1899 . . 727 

It is probably impossible to account for the variations 
which the above table discloses. It was no doubt natural 
that the year immediately succeeding the passing of the 
Act which originated facilities for divorces a vinculo 
should exhibit a larger number of divorces than its 
successors for a considerable period. But there does not 
appear to he any adequate cause for the comparative 
increase which seems to have prevailed in the decade 
between 1878 and 1888, unless it be found in the increase 
of marriages which culminated in 1873 and 1883, falling 
after each of those years. The number of marriages again 
rose high in 1891 and 1892, and this may account for the 
increased number of divorces in 1896 and the following 
years. But it may certainly be said with confidence that 
as compared with the growth of population the number of 
divorces in England, especially in recent years, shows no 
alarming increase. 

The total number of petitions in matrimonial causes 
presented by husbands exceed those presented by wives, 
but in no marked degree. This excess would seem to be 
due to the fact that the larger number of petitions for 
dissolution presented by husbands, owing no doubt to the 
difference in the law affecting the two sexes, is not entirely 
counterbalanced by the much larger number of petitions 
for judicial separation presented by wives. The following 
figures for the years 1895 to 1899 inclusive may be taken 
as t 3 rpical : — 



1895. 

1896. 

1897. 

1898. 

1899. 

Petitions for Dissolution — 






Presented by husbands . 

353 

393 

414 

401 

383 

Presented by wives . 

220 

280 

269 

243 

262 

Petitions for Judicial Separation — 






Presented by husbands . . 1 

4 

3 

2 

4 

4 

Presented by wives . 

106 

96 

96 

102 

78 

Total: Presented by husbands 

357 

396 

416 

405 

387 

Presented by wives 

326 

376 

365 

345 1 

340 


Speaking generally, it may be said that about 70 per 
cent, of the petitions presented are successful and result in 
decrees. This percentage has tended to rise in recent years. 

Attempts have been made to ascertain the classes which 
supply the petitioners for divorce, but this cannot be done 
with such certainty as to warrant any but the most 
general conclusions. It may, however, safely be said that 
while all classes, professions, and occupations are repre- 
sented, it is certainly not those highest in the scale that 
are the largest contributors. The principles of the Act of 
1857 have beyond question been justified by the relief 
required by and afforded to the poorer members of the 
community. 

Other European Countries. 

We may now turn to the law of divorce as administered 
in the other countries of the modern world. On the main 
question whether marriage is to be considered indissoluble 


they wiU he found to range themselves on one side or the 
other according to the influence upon them of the Church 
of Eome and its canon law. 

In Scotland it has long been the law that marriage- 
can be dissolved at the instance of either party by judicial 
sentence on the grounds of adultery or of desertion, termed 
non-adherence, and the spouses could in such case remarry, 
except with the person with whom the adultery was com- 
mitted. A divorce a mensd et thoro could also be granted 
for cruelty. By an Act of Parliament (11 Geo. IV. and 
1 Will. IV. c. 69) the jurisdiction in divorce was trans- 
ferred from a body of commissaries to the Court of 
Session. 

By the law of Holland complete divorce could be- 
granted by judicial sentence on the grounds of adultery 
or of wilful and malicious desertion, to which were added 
unnatural offences and imprisonment for life, and such 
divorce gave the power of remarriage, except with the 
person with whom adultery was proved to have been 
committed, but there would seem to he a doubt whether 
this power extended to the guilty party (Voet, d& 
Divortiis, lit. 24 tit. 2). Divorce a mensd et thoro could 
be granted on the grounds allo-wed by the canon law. 

The Code of Prussia of 1794 contained elaborate 
provisions which gave great facility of divorce. A com- 
plete divorce could be obtained by judicial sentence for 
the following causes : (1) Adultery or unnatural offences ^ 
and adultery by a husband formed no bar to his obtaining: 
a divorce against his wife for adultery ; and even an illicit 
intimacy, from which a presumption of adultery might 
arise, was held sufficient for a divorce. (2) Wihul deser- 
tion. (3) Obstinate refusal of the rights of marriage, 
which was considered as equivalent to desertion. (4) 
Incapacity to perform the duties of marriage, even if 
arising subsequent to the marriage ; and the same effect 
was assigned to other incurable bodily defects that excited 
disgust and horror. (5) Lunacy, if after a year there 
was no reasonable hope of recovery. (6) An attempt on 
the life of one spouse by the other, or gross and unlawful 
attack on the honour or personal liberty. (7) Incom- 
patibility of temper and quarrelsome disposition, if rising 
to the height of endangering life or health. (8) Oppro- 
brious crime for which either spouse has suffered imprison- 
ment, or a knowingly false accusation of such crime by 
one spouse of the other. (9) If either spouse by unlawful 
transactions endangers the life, honour, office, or trade of 
the other, or commences an ignominious employment. 
(10) Change of religion. In addition to these causes, 
marriages, when there were no children, could be dissolved 
by mutual consent if there be no reason to suspect levity, 
precipitation, or compulsion ; and a judge had also power 
to dissolve a marriage in cases in which a strongly-rooted 
dislike appeared to him to exist. In all cases of divorce, 
hut sometimes subject to the necessity of obtaining a. 
license, remarriage was permissible (see Burge, Com- 
mentaries on Colonial arid Foreign Law, vol. i. 649). 

By the law of Denmarh, according to the Code of King 
Christian the Fifth, complete divorce could be obtained 
for incest ; for leprosy, whether contracted before or after 
marriage; for transportation for crime or flight from- 
justice, after three years, though not for crime itself ; and 
for exile not arising from crime, after seven years. 

In Sweden complete divorce is granted by judicial 
sentence for adultery, and in Bussia for that cause and 
also for incompatibility of temper (Ayliffe, Par. 49). On 
the other hand, in Spain marriage is indissoluble, and the* 
ecclesiastical courts have retained their exclusive cogniz- 
ance of matrimonial causes. In Italy certain articles of 
the Civil Code deal with separation, voluntary and judicial,, 
but divorce is not allowed in any form. 
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In Frame the law of divorce has had a chequered history. 
Before the Eevolution the Koman canon law prevailed, 
inamage was considered indissoluble, and only divorce a 
mensd et thoro, known as la separation d^kahitation^ was 
permitted; though it would appear that in the earliest 
ac^e of the monarchy divorce a vinculo matrimonii was 
allowed. La separation dLabitation was granted at the 
instance of a wife for cruelty by her husband or false 
accusation of a capital crime, or for habitual treatment 
with contempt before the inmates of the house ; but a wife 
could not obtain a separation for adultery by her husband, 
although he had his remedy in case of adultery by his 
wife. In every case the sentence of a judicial tribunal, 
which took precautions against collusion, was necessary. 
But the Eevolution may be said to have swept away 
marriage among the institutions which it overwhelmed, 
and by the law of 20th September 1792 so great facility 
was given for divorce a vinculo matrimonii as practically 
to terminate the obligations of marriage. A reaction came 
with the Code Napoleon, yet even under that system of law 
divorce remained comparatively easy. Mutual consent, 
expressed in the manner and continued for a period specified 
by the law, was cause for a divorce (the principle of the 
Eoman law being adopted on this point), but such consent 
could not take place unless the husband was twenty-five 
years of age and the wife twenty-one, unless they had been 
married for two years, nor after twenty years of marriage, 
nor after the wife had completed her forty-fifth year; 
and further, the approval of the parents of both parties 
was required. In case of divorce by consent, the law 
required that a proper agreement should be made for the 
maintenance of the wife and the custody of the children. 
A husband could obtain a divorce a vinculo matrimonii 
for adultery, but the wife had no such power unless the 
husband had brought his mistress to the home. Both 
husband and wife could claim divorce on the ground of 
outrage, or grievous bodily injury, or condemnation for kn 
infamous crime. If the divorce was for adultery, the 
erring party could not marry the partner of his or her 
guilt. A divorce a mensd et thoro could be obtained on 
the same grounds as a divorce a vinculo, but not by mutual 
consent ; and if the divorce a mensd et thoro continued in 
force for three years, the defendant party could claim a 
divorce a vinculo. On the restoration of royalty in 1816 
divorce a vinculo was abolished, and pending suits for 
divorce a vinculo were converted into suits for separation 
only. 

Divorce in France, after the repeal of the provisions 
respecting it in the Code Napoleon in 1816, was re-enacted 
by a law of 27th July 1884, the provisions of which were 
simplified by a further law of April 20, 1886. But a 
wide departure was made by these laws from the terms of 
the Code Napoleon. Divorce by consent disappeared, and 
the following became the causes for which divorce was 
allowed : (1) Adultery by either party to the marriage at 
the suit of the other, without, in the case of adultery by 
the husband, the aggravation of introduction of the con- 
cubine into the home required by the Code ; (2) violence 
(exce's) or cruelty (shices) ; (3) injures graves ; and (4) 
peine afflictive et infamante. Exc4s is defined by Loci4 
as “a generic expression comprising all acts tending to 
compromise the safety of the person, without distinction 
as to their object or motive, premeditation as well as 
furious anger, attempts upon life as well as serious wound- 
ings.” Sdvices are acts of ill-treatment less grave in 
character, which, while not endangering life, render 
existence in common intolerable (Kelly’s French Law of 
Marriage, p. 122). Injures graves, as to which the courts 
have considered themselves entitled to exercise a wide 
discretion, have been defined as acts, writings, or words 
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which reflect upon the honour or the reputation of the 
party against whom they are directed. The courts have 
held that retraction at the trial does not relieve the party 
from the consequences of an injure grave, and that 
publicity is an aggravating but not a necessary element. 
A letter from one spouse to the other may constitute an 
injure, and the courts have further held themselves at 
liberty to consider letters written after divorce proceedings 
have been commenced. Injures graves have also been con- 
sidered to include material injuries, and among these have 
been classed habitual and groundless refusal of matrimonial 
rights, communication of disease, and refusal to consent to 
a religious ckemony of marriage. Habitual but not occa- 
sional drunkenness has also been held to fall within the 
definition of an injure grave. Peine afflictive et infamante 
signifies a legal punishment involving corporal confinement 
and moral degradation.^ 

In addition to its recognition of full divorce, the French 
law recognizes separation of two kinds, one separation de 
Mens and the other separation de corps. The effect of 
separation de Mens is merely to put an end to the com- 
munity of goods between the spouses. It necessarily 
follows, but may be decreed independently of separation de 
corps. The grounds of separation de corps are the same as 
those for a divorce ; and if a separation de corps has existed 
for three years, it may be turned into a divorce upon the 
ajiplication of either party to the court. 

Until 1893 a wife separde de corps obtained only the 
capacity attaching to a concomitant separation de Mens ; 
that is to say, she recovered the enjoyment and manage- 
ment of her separate property, but could not deal with real 
property, nor take legal proceedings, without the sanction 
of her husband or of the court. But by a law of 6th Febru- 
ary 1893 a wife separee de corps obtains “the full exercise 
of her civil capacity, so that she shall not need to resort to 
the authority of her husband or of the court.” In case of 
reconciliation, the wife returns to the limited capacity of a 
wife siparie de Mens, and after the prescribed notification 
of such change of status it becomes binding on third 
persons. 

The provisions of French law with regard to the custody 
of the children of a dissolved marriage, and with regard to 
property, do not differ materially from those prescribed by 
the English Acts. The custody of children is given to the 
party who has obtained the divorce, unless the court, on 
the application of the family, or the ministere public, 
consider it better, in the interests of the children, that 
custody should be given to the other party or a third 
person; but in every case the right of both father and 
mother to supervise the maintenance and education of 
the children, and their liability to contribute to their 
support, are continued. 

The law in France as to property on a divorce has been 
accurately stated as follows : — 

“Divorce in France effects a dissolution of the matrimonial regime 
of property as well as of the marriage itself. The decree appoints a 
notary, who is charged with the settlement of the pecnniary interests 
of the parties. By a stereotyped form of procedure the appointment 
is made invariably for the purpose of liquidating la convmunauU 
ay ant exisU entre Us epoxix, irrespective of whether the rigime really 
was that of community or another. In the case of aliens, therefore, 
married under the rule of separate property, it is necessary care- 
fully to set this out in the notarial deed of liquidation, in order to 

^ It is interesting to observe how, according to the latest decision of 
the House of Lords above referred to, cruelty, according to English law, 
includes some but not others of the forms of injury for which, under 
the term of injwres graves, the French law affords a remedy. It may 
well be doubted whether the view taken by the minority of the peers, 
which would have included in the definition of cruelty all, or nearly all, 
of that which the French law deems either slices or injures graves, 
would not have better satisfied both the principles of English juris- 
prudence and the feelings of modern life. 
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defeat the presumption which might he raised by the wording of 
the decree that a community really did exist. The party against 
whom the divorce has been pronounced loses the benefit of all 
settlements made upon him or her by the other party, either by 
the marriage contract or since the marriage. On the other hand, 
the party in whose favour the divorce has been pronounced pre- 
serves the benefit of all settlements made in his or her favour by 
the unsuccessful party. If no such settlements were made, or if 
those made appear madequate to ensure the subsistence of the 
successful party, the court may grant him or her permanent alimony 
out of the property of the other party, not to exceed one-third of 
the income, and revocable in case it ceases to be necessary ” (Kelly, 
p. 130). 

On a, divorce both parties are at liberty to remarry, the 
husband at once, the wife after an interval of ten months. 
A divorced husband may remarry his divorced wife, but if 
he does so, he cannot be again divorced, except on the 
ground of a sentence to a 'peirue, afflictive et infamante 
passed on one of them since their remarriage. There is, 
however, this limitation on the power of remarriage of 
divorced persons, that the party to the marriage against 
whom the decree has been pronounced is not allowed to 
marry the person with whom his or her guilt has been 
estabEshed. Such person, however, has no such rights as 
are recognized in him or her according to English law, and 
cannot take any part in the proceedings. But his or her 
name is referred to in the proceedings only by an initial ; 
and French law goes even further in the avoidance of 
pubhcity, inasmuch as the pnhhcation of divorce proceed- 
ings in the press is forbidden, under heavy penalties. 

By a law of 6th February 1893 French jurisprudence, 
more complete at least, and perhaps wiser, than English, 
dealt with a matter previously in controversy, and decided 
that after a divorce the wife shall resume her maiden 
name, and may not continue to use the name of her 
divorced husband ; nor may the husband, for business or 
other purposes, continue to use the name of his wife. 

By the law of 1886 the special procedure in divorce 
previously in force under the Code and under the law of 
1884 was abohshed, and it was provided that matrimonial 
causes should be tried according to the ordinary rules of 
procedure. The action therefore, when brought, follows 
the methods of procedure common to other civil pro- 
ceedings. But there still remain certain necessary pre- 
liminaries to an action of divorce. A petition must be 
presented by a petitioner in person to the President of the 
court sitting in chambers, with the object of a reconcilia- 
tion being effected. This is known as the premiere contr 
paration. If the petitioner still determines to proceed, 
there follows the seccmde comparatioriy on which occasion 
both parties appear before the President. If the President 
fails to effect a reconciliation, he makes an order permitting 
the petitioner to proceed, and deals with the matters 
necessary to be dealt with pendente lite, such matters being 
(1) separate residence, (2) alimony, (3) possession of per- 
sonal effects, (4) custody of children. As regards residence, 
the wife is compelled to adhere during the proceedings to the 
residence assigned to her, hut no similar restriction is placed 
on the husband. Aiimouj pendente lite is in the discretion 
of the court, having regard to the means of the parties, 
and includes a proper provision for costs. As regards the 
custody of children, the Code and the law of 1884 gave it 
to the husband, unless the court otherwise orders, but the 
law of 1886 leaves the matter wholly in the discretion of 
the court. 

There are certain technical rules of evidence on the trial 
of a divorce action. It is a general principle of the French 
law of evidence that documentary evidence is the best 
evidence, and oral testimony only secondary. In divorce 
cases adultery flagrante delicto can be proved by the 
official certificate of the commissary of police. Letters 
between the husband and wife are admissible in evidence. 


As to letters between the parties and third persons, the 
law, which has been doubtful, now appears to be that the 
wife may produce only such letters from third parties to 
her husband as have come into her possession accidentally, 
and without any ruse or artifice on her part; but the 
husband may put in evidence any letters written to or by 
his wife which he has obtained by any, short of criminal, 
means. If the documents put in evidence are not sufficient 
to satisfy the court, there follows an investigation by means 
of witnesses, termed an enquete, A schedule of allegations 
is drawn up, and a judge, termed a juge-commissairej is 
specially appointed to conduct the inquiry. Eelatives and 
servants, though not competent witnesses in ordinary civil 
actions, are so in divorce proceedings. Cross petitions 
may be entered; the substantiation of a cross petition, 
however, does not have the effect, in some cases given to it 
by Enghsh law, of barring a divorce, but a divorce may be, • 
and often is, granted in favour of and against both parties 
pour torts reciproques. When a case comes on for trial, it 
is in the power of the court to order an adjournment for a 
period not exceeding six months, which is termed a temps 
d^epreuve, in order to afford an opportunity for reconcilia- 
tion. It is said, however, that this power is seldom 
exercised. An appeal may be brought against a decree of 
divorce within two months ; and a decree made on appeal 
is subject to revision by the Court of Cassation within two 
months. Both references to the Court of Appeal and the 
Court of Cassation operate as a stay of execution. A 
decree must, by the law of 1886, be transcribed on the 
register of marriages within two months from its date, and 
failing this transcription, the decree is void. The tran- 
scription must be made at the place of celebration of the 
marriage, or, if the parties are married abroad, at the place 
where the parties were last domiciled in France. If the 
parties, after having married abroad, return to France, it 
has been provided, by a circular of the Procureur de la 
RSpuhlique in 1887, that the transcription may be made at 
the place of their actual domicile at the time of action 
brought, a rule which has been held to apply to the divorce 
of aliens in France. The effect of transcription does not 
relate back to the date of the decree. 

Opinions may differ as to the relative merits of the 
English and French law relating to divorce. But it 
cannot be denied that the French law presents a singularly 
complete and well-considered system, and one which, 
obviously with the English system in view, has endeavoured 
to graft on it provisions supplementing its omissions, and 
modifying certain of its terms in accordance with the 
light afforded by experience and the changed feelings of 
the modern world. The effect of the laws of 1884 and 
1886 in France has been great. During the five years 
from 1884 to 1888 the courts granted divorces in, 21,064 
cases, rejecting applications for divorce in 1524. In 
addition, there were 12,242 applications for judicial separa- 
tion, of which 10,739 were granted. A distinguished 
French writer, the author of a work of singular complete- 
ness and accuracy on the judicial system of Great Britain, 
has compared these figures with the corresponding result 
of the English Act of 1857. His conclusion is expressed 
in these words : “ On voit qu’en cinq ann^es nos tribnnaux 
ont prononc4 trois fois plus de (hvorces que la haute 
Cour d’Angleterre n’en a prouonc^ en trente ans. Je 
nhnsiste pas sur les conclusions morales k tirer de ce 
rapprochement ” (Comte de Franqueville, Le Systeme 
Jvdiciare de la Grande Bretagne^ ii. p, 171). It is, how- 
ever, practically impossible to compare lie number of 
divorces in France and in England with exact justice, 
because, as will have been seen above, the causes of divorce 
in France materially exceed those recognized by English 
law ; and the absence in France of any official performing 
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the functions assigned to the King’s Proctor by the 
English Act cannot but have great influence on the number 
of applications for divorce, as well as on their results. 

(f. h. j.) 

United States. 

Divorce is the termination by proper legal authority, 
sometimes legislatively but usually judicially, of a 
marriage which up to the time of the decree was legal 
and binding. It is to be distinguished from a decree 
of nullity of marriage, which is simply a legal deter- 
mination that no legal marriage has ever existed between 
the two parties. It is also to be distinguished from a 
decree of separation, which permits or commands the 
parties to live apart, but does not completely and for all 
purposes sever the marriage tie. Upon the subject of 
divorce in the United States, and, to some extent, in 
foreign countries, a careful investigation has been made 
by the American Department of Labour, and its report, 
covering the years 1867 to 1886, is the main source of 
information. There is no reason to suspect that if the 
returns for the following ten or fifteen years were known 
they would discredit the main conclusions of the report. 
The number of divorces granted in the United States was 
in 1886 over 25,000, and unless the rate of increase has 
materially slackened, which is improbable, it is now 
30,000. This is about equal to the number reported from 
all the rest of the Christian world. As divorce pre- 
supposes a legal marriage, the amount of divorce, or the 
divorce - rate, is best stated as the ratio between the 
number of divorces decreed during a year and the number 
of subsisting marriages or married couples. The usual 
basis is 100,000 married couples. In 1886 the divorce- 
rate in the United States was 250, to 100,000 married 
couples. This is equivalent to more than one divorce 
annually to each 2500 people. The several states differ 
in divorce - rate, from South Carolina {q.v,), with no 
provision for legal divorce, to some of the Eocky Mountain 
states, where the rate is from three to four times the 
average for the country. In general the rate is greater 
in the North than in the South, and in the West than in 
the East * but to this rule the New England states, 
Louisiana, New Mexico, and Arizona are exceptions. 
The New England states have a far higher rate than their 
geographical position would lead one to expect in accord- 
ance with the preceding statement ; and the other three, 
owing doubtless, in part at least, to the influence ot the 
Eoman Catholic Church, have a lower rate than the states 
about them. The several state groups had the following 
divorce -rates in 1886: South Atlantic, 106; North 
Atlantic, 149; South Central, 296; North Central, 334; 
Western, 527. The divorce-rate in the United States has 
increased rapidly and steadily in twenty years from 173 
in 1867 to 250 in 1886. But distinct tendencies are 
traceable in different regions. In the North Atlantic 
group the rate fell in twenty years ; in all other groups 
it rose — ^in the North Central by 21 per cent., in the 
Western by 54 per cent., in the South Atlantic by 100 per 
cent., and in the South Central by over 200 per cent. The 
great increase in the South was mainly due to the spread 
of divorce among the emancipated negroes. 

The ground pleaded for a divorce is seldom an index 
to the motives which caused the suit to be brought. This 
is determined by the character of the law rather than by 
the state of mind of the parties; and so far as the 
individuals are concerned, the ground alleged is thus a 
cloak rather than a clue or revelation. Still those causes 
which have been enacted into law by the various state 
legislatures do indicate the pleas which have been endorsed 
by the social judgment of the respective communities. 
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In the United States there are fifty-two different juris- 
dictions in the matter of divorce. Six out of every seven 
allow divorce for desertion, adultery, or cruelty; and of 
the divorces reported with their causes during the twenty 
years, of which there were 315,547 in the United States, 
nearly 78 per cent, were granted for some one of these 
three causes, viz., 40 per cent, for desertion, 21 per cent, 
for adultery, and 16 per cent, for cruelty. Probably 
nearly 10 per cent, more were for some combination of 
these causes. Three other grounds for divorce are admitted 
as legal in many or most American states, viz., imprisonment 
in 39, habitual drunkenness in 38, and neglect to provide 
in 22. About 98 per cent, of American divorces are 
granted on some one or more of these six grounds. In 
general the legislation on the subject of the causes allowed 
for divorce is most restrictive in the states on the Atlantic 
coast, from New York to South Carolina inclusive, and is 
least so in the Western states. The slight expense of 
obtaining a divorce in many of the states, and the lack of 
publicity which is given to the suit, are also important 
reasons for the great number of decrees issued. The 
importance of the former consideration is reflected in the 
fact that the divorce -rate for the United States as a 
whole shows clearly, in its fluctuations, the influences of 
good and bad times. When times are good and the 
income of the working and industrial classes likely to be 
assured, the divorce-rate rises. In periods of industrial 
depression it falls, fluctuating thus in the same way and 
probably for the same reason that the marriage-rate in 
industrial communities fluctuates. In two-thirds of the 
divorce suits the wife is the plaintiff, and the proportion 
increased in the twenty years. In the Northern states the 
percentage issued to wives is 69, while in the Southern 
states it is only 55. But where both parties desire a 
decree, and each has a legal ground to urge, a jury wiU 
usually listen more favourably to a woman’s suit. 

Divorce is probably especially frequent among the 
native population of the United States, and among these 
probably more common in the city than in the country. 
This statement cannot be established absolutely, since 
statistics afford no means of distinguishing the native 
from the foreign -born applicants. It is, however, the 
most obvious reason for explaining the fact that, while 
in Europe the city divorce-rate is from three to five times 
as great as that of the surrounding country, the difference 
in the United States between the two regions is very 
much less. In other words, the great number of foreigners 
in American cities tend to obscure by their low divorce- 
rate the high rate of the native population. Divorce is 
certainly more common in the New England states than 
in any others on the Atlantic coast north of Florida, and 
it is not unlikely that wherever the New England families 
have gone divorce is more frequent than elsewhere. For 
example, it is much more common in the northern 
counties of Ohio than in the southern counties settled 
from the Middle Atlantic states. 

There are two statements frequently made regarding 
divorce in the United States which do not find warrant 
in the statistics on the subject. The first is, that the real 
motive for divorce with one or both parties is the desire 
for marriage to a third person. The second is, that a 
very large proportion of divorces are granted to persons 
who move from one jurisdiction to another in order to 
avail themselves of lax divorce laws. On the first point 
the American statistics are practically silent, since, in 
issuing a marriage license to parties one or both of whom 
have been previously divorced, no record is generally made 
of the fact. In Connecticut, however, for a number of 
years this information was required; and, if the statements 
were trustworthy, the number of persons remarrying each 
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year was about one-tbird tbe total number of persons 
divorcing, wMcb is probably a rate not widely different 
from that of widows and widowers of tbe same age. 
Foreign figures for Switzerland, Holland, and Berlin 
indicate tliat in those regions the proportion of the 
divorced who remarry speedily is about the same as that 
of widow’s and widow’ers. What evidence there is on the 
subject therefore tends to discredit this popular opinion. 
The evidence on the second point is more conclusive, and 
has gone far towards decreasing the demand for a con- 
stitutional amendment allowing a federal marriage and 
divorce law. About four-fifths of all the divorces granted 
in the United States were issued to parties who wm’e 
married in the state in which the decree was later made ; 
and when from the remaining one-fifth are deducted those 
in which the parties migrated for other reasons than a 
desire to obtain an easy divorce, the remainder would 
constitute a very small, almost a neghgible, fraction of 
the total number. * 

It is difficult, perhaps impossible, to say how far the 
frequency of divorce in the United States has been or is 
a social injury ; how far it has w^eakened or undermined 
the ideal of marriage as a lifelong union between man 
and woman. In this respect the question is very like 
that of illegitimacy ; and as the most careful students of 
the latter subject agree that almost no trustworthy 
inference regarding the moral condition of a community 
can be derived from the proportion of illegitimate 
children born, so one may say regarding the prevalence 
of divorce that from this fact almost no inferences are 
warranted regarding the moral or social condition of the 
population. It is by no means impossible, for example, 
that the spread of divorce among the negro population in 
the South marks a step in advance from the condition of 
largely unregulated and illegal unions characteristic of 
the race immediately after the war. The prevalence of 
divorce in the United States among the native population, 
in urban communities, among the Hew England element, 
in the middle classes of society, and among those of the 
Protestant faith, indicates how closely this social pheno- 
menon is interlaced wdth much that is characteristic and 
valuable in American civilization. In this respect, too, 
the United States perhaps represent the outcome of a 
tendency which has been at work in Europe at least since 
the’Beformation. Certainly the divorce-rate is increasing 
in' nearly every civilized country. Decrees of nullity of 
marriage and decrees of separation not absolutely termin- 
ating the marriage relation are relatively far less prevalent 
than they were in the mediaeval and early modern period, 
and many persons who under former conditions would have 
obtained relief from unsatisfactory unions through one or 
the other of these avenues now resort to divorce. The 
increasing proportion of the community who have an 
income sufficient to pay the requisite legal fees is also a 
factor of ^eat importance. The belief in the family as 
an institution ordained of God, decreed to continue “till 
death us do part,” and in its relations typifying and per- 
petuating many holy rehgious ideas, probably became weak- 
ened in the United States during the 1 9th century, along 
with a weakening of other religious conceptions ; and it is 
yet to be determined whether a substitute for these ideas 
can be developed under the guidance of the motive of 
social utility or individual desire. In this respect the 
United States is, as Mr Gladstone once wrote, a tribus 
prceroffativa, but one who knows anything of the family 
and home life of America will not readily despond of the 
outcome. p 

Bibliography. — The only important source of statistical in- 
formation is the governmental report of over 1000 octavo pages, 
A Report on Marriage and Divorce in the United States, X 867 to 


1S8G, ^ncluding an Appendix relating to Marriage and Divorce in 
Certain Countries of Europe, by Carroll D. \V right, Commissioner 
of Labour. The student may perhaps obtain a copy by applying 
to the Commissioner of Labour. The statistics contained in this 
volume have been analysed and interpreted in W. F . AVillcox’s 
The Divorce ProhUm : A Study in Statistics, published by Colum- 
bia University, New York City, in 1891 and again in 1897. 
Further interpretations are contained in an article m the Political 
Science Quarterly for March 1893, entitled Study in Vital 
Statistics.” The best legal treatise is probably Bishop on 
Marriage, Divorce, and Judicial Separation. 

DiXy John Adams (1798-1879), American 
soldier and pohtician, was born at Boscawen, H.H., and 
died in Hew York City, 21st April 1879. His early training 
■was mihtary, and as a boy he participated in the war of 
1812. Afterwards he studied law and was admitted to 
the Bar. In 1830 he became adjutant-general of Hew 
York, and was soon one of the Democratic managers of 
the State. From 1845 to 1849 he was a United States 
senator of Hew York. In May 1860 he became postmaster 
of Hew York City, and from 10th January until 5th March 
1861 he was Secretary of the Treasury of the United 
States. He rendered important services in hurrying for- 
ward troops in 1861, and was appointed major-general of 
volunteers. In 1872 he was elected governor of Hew 
York as a Kepnblican by a large majority, but was defeated 
for re-election. He had great energy and administrative 
abihty, and became president of the Mississippi and Mis- 
souri Eailway in 1853, and was first president of the 
Union Pacific Eailway, 1863-1868. 

DSxOBly capital of Lee county, Illinois, U.S.A., on the 
Eock river, at an altitude of 725 feet. Its site is level and 
its street plan regular. It is at the intersection of branches 
of the Chicago and Horth-Western and the Illinois Central 
Eailways- Populaticta (1880), 3658; (1890), 5161; (1900), 
7917, of whom 879 were foreign-born and 59 negroes. 

Dixoriy Richard Watson (1833-1900),, 
English poet and divine, son of Dr James Dixon, a well- 
known Wesleyan minister, was bom 5th May 1833. He 
was educated at King Edward’s School, Birmingham, and 
on proceeding to Pembroke College, Oxford, became one of 
the famous “ Birmingham group ” there, who shared with 
William Morris and Biirne- Jones in the Pre-Eaphaelite 
movement. He only took a second class in Moderations in 
1854, and a third in LitercB Rumaniores in 1856 ; but in 
1858 he won the Arnold Prize for an historical essay, and 
in 1863 the English Sacred Poem Prize. He was ordained 
in 1858, was second master of Carlisle High School,, 
1863-1868, and successively vicar of Hayton, Cumberland,, 
and Warkworth, Horthumherland. He became Honorary 
Canon of Carlisle in 1874, and died at Warkworth, 23rd 
January 1900. Canon Dixon’s first two volumes of verse, 
Christas Company and Historical Odes, were published in 
1861 and 1863 respectively; but it was not until 1883 that 
he attracted conspicuous notice with Mano, an historical 
poem in terza rima, which was enthusiastically praised 
by Mr Swinburne. This success he followed up by three 
privately printed volumes, Odes and Eclogues, 1884, 
Lyrical Poems, 1886, and The Story of Eudocia, 1888. 
Dixon’s poems were during the last fifteen years of his life, 
recognized as scholarly and refined exercises, touched with 
both dignity and a certain severe beauty, but he never 
attained any general popularity as a poet. The appeal of 
his poetry is addressed directly to the scholar and the man 
of erudition. A great student of history, his studies in 
that direction colour much of his poetry. He is at his best 
in poetic narrative, where he combines fancy and fact with 
much skill and grace. The romantic atmosphere is remark- 
ably preserved in Mano, which is also a highly successful 
metrical exercise in the difficult term rima. His typical 
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poems L-ave charm and melody, -without introducing any 
new note or variety of rhythm. A strong love of nature, 
with much felicity in interpreting natural beauty, informs 
all his descriptive passages. He is contemplative, sober, 
and finished in literary workmanship, a very typical example 
of the Oxford school. Pleasant as his poetry is, how- 
ever, he will probably be longest remembered by the work 
to which he gave the best years of his life, his History of 
the Church of England from the Abolition of Roman Juris- 
diction^ of which at the time of his death four volumes 
had appeared, covering the period from 1529 to 1588. 
This fine work is not only built upon elaborate research, 
but also presents a trustworthy and unprejudiced survey of 
a subject in the treatment of which freedom from bias is 
exceedingly rare and difficult. (a. Wa.) 

DobCiHj a town of Germany, on the Mulde, 42 miles 
south-east by rail of the town and in the circle of Leipzig, 
kingdom of Saxony. There are an agricultural and a com- 
mercial school. The industries include wool -spinning, 
iron-founding, carriage, agricultural implement, and metal 
printing and stamping works. Population (1890),13,892; 
(1895), 15,760. 

OobsiilSi (German, Dohschau)^ a corporate town of 
Northern Hungary, 42 miles west by north of Kassa.. The 
most remarkable feature in connexion with it is a large 
cavern some 3f miles to the north-west, in which is an ice- 
field nearly 2 acres in extent containing formations which 
are at once most curious and strikingly beautiful Popula- 
tion, (1900), 5115. 

Dobsorii Henry Austin (1840 ), English 

poet and man of letters, was born at Plymouth 18th January 
1840, being the eldest son of George Clarisse Dobson, a civil 
engineer, and on his grandmother’s side of French descent. 
When Mr Austin Dobson was about eight years old the 
family moved to Holyhead, and his first school was at 
Beaumaris, in the Isle of Anglesea. He was afterwards 
educated at Coventry, and the Gymnase, Strasburg, 
whence he returned at the age of sixteen -with the inten- 
tion of becoming a civil engineer. He had a taste for art, 
and in his earlier years at the office continued to study it 
at South Kensington, at his leisure, but without definite 
ambition. In December 1856 he entered the Board of 
Trade, gradually rising to a principalship in the Harbour 
Department, from which he -withdrew in the autumn of 
1901. He married in 1868 Frances Mary, daughter of 
Nathaniel Beardmore of Broxbourne, Herts, and settled 
at Ealing. His official career was industrious though un- 
eventful, but as poet and biographer he stands among the 
most distinguished of his time. The student of Mr Austin 
Dobson’s work will be struck at once by the fact that it 
contains nothing immature : there are no juvenilia to 
criticize or excuse. It was about 1864 that Mr Dobson 
first turned his attention to composition in prose and 
verse, and some of his earliest known pieces remain 
among his best. It was not until 1868 that the appear- 
ance of St PauVs^ a magazine edited by Anthony Trollope, 
afforded Mr Dobson an opportunity and an audience ; and 
during the next six years he contributed to its pages some 
of his favoiprite poems, including ‘^Tu Quoque,” “A 
Gentleman of the Old School,” “A Dialogue from Plato,” 
and “Une Marquise.” Many of his poems in their 
original form were illustrated — some, indeed, actually 
written to support Uluatrations. By the autumn of 
1873 Mr Dobson had produced sufficient verse for a 
volume, and put forth his Vignettes in Rhyme, which 
quickly passed through three editions. During the period 
of their appearance in the magazine the poems had 
received unusual attention, George Eliot, among others, 
extending generous encouragement to the anonymous 
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author. The little book at once introduced him to 
a larger j)ublic. The period was an interesting one 
for a first appearance, since the air was full of metrical 
experiment. Mr Swinburne’s bold and dithyrambic ex- 
cursions into classical metre had given the clue for an 
enlargement of the borders of English prosody ; and, since 
it was hopeless to follow him in his own line -without 
necessary loss of vigour, the poets of the day were 
looking about for fresh forms and variations. It was 
early in 1876 that a small body of English poets lit 
upon the French forms of Theodore de BanviUe, Marot, 
and Yillon, and determined to introduce them into 
Enghsh verse. Mr Austin’ Dobson, who had already 
made successful use of the triolet, was at the head of this 
movement, and in May 1876 he pubhshed in The 
Prodigals the first original ballade written in English. 
This he followed by English versions of the rondel, 
rondeau, and villanelle. An article in the Cornhill 
Magazine by Mr Edmund Gosse, “A Plea for Certain 
Exotic Forms of Verse,” appearing in July 1877, simul- 
taneously with Mr Dobson’s second volume, Proverbs in 
Porcelain, drew the general eye to the possibilities and 
achievements of the movement. The experiment was 
extremely fortunate in its introduction. Mr Dobson is 
above all things natm'al, spontaneous, and unaffected in 
poetic method ; and in his hands a sheaf of metrical forms, 
essentially artificial and laborious, was made to assume the 
colour and bright profusion of a natural product. An air 
of pensive charm, of delicate sensibility, pervades the whole 
of these fresh revivals j and it is perhaps this personal 
touch of humanity which has given something like stability 
to one side of a movement otherwise transitory in influence. 
The fashion has faded, but the flowers of Mr Dobson’s 
French garden remain bright and scented. 

In 1883 Mr Dobson published Old-World Idylls, a 
volume which contains some of his most characteristic 
work. By this time his taste was gradually settling upon 
the period with which it has since become almost ex- 
clusively associated; and the spirit of the 18th cen- 
tury is revived in ^‘The Ballad of Beau Brocade” and 
in ‘‘The Story of Bosina,” as nowhere else in modern 
English poetry. In “Beau Brocade,” indeed, the pictorial 
quality of his work, the dainty economy of eloquent 
touches, is at its very best : every couplet has its picture, 
and every picture is true and viyacious. The touch has 
often been likened to that of Randolph Caldecott, with 
which it has much in common ; but Mr Dobson’s humour 
is not so “rollicking,” his portraiture not so broad, as that 
of the illustrator of “John Gilpin.” The appeal is rather 
to the intellect, and the touches of subdued pathos in the 
“Gentleman” and “Gentlewoman of the Old School” are 
addressed directly to the heart. We are in the 18th 
century, but see it through the glasses of to-day ; and 
the soft intercepting sense of change which hangs like 
a haze between ourselves and the subject is altogether 
due to the poet’s sympathy and sensibility. At, the Sign 
of the Lyre (1885) was the next of Mr Dobson’s’ 
separate volumes of verse, although he has added to the 
body of his work in a volume of Collected Poems 
(1897). At the Sign of the Lyre contains examples of 
ah his various moods. The admirably fresh and breezy 
“Ladies of St James’s” has precisely the qualities we 
have traced in his other 18th-century poems; there are 
ballades and rondeaus, with all the earher charm ; and in 
“ A Revolutionary Relic,” as in “ The Child Musician ” of 
the Old-World Idylls, the poet reaches a depth of true 
pathos which he does not often attempt, but in which, 
when he seeks it, he never fails. At the pole opposite to 
these are the light occasional verses, not untouched by the 
influence of Praed, but also quite individual, buoyant, and 
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liappy. But tlie cMef novelty in At the. Sign of the Lyre 
was tlie series of Babies of Literature and Art,” founded 
in manner upon Gay, and exquisitely finished in scholar- 
ship, taste, and criticism. It is in these perhaps, more 
than in any other of his poems, that we see ivith how 
much felicity Mr Dobson interpenetrates the literature of 
fancy with the literature of judgment. Since 1885 Mr 
Dobson has been engaged principally upon critical and 
biographical prose, by which he has added very greatly 
to the general knowledge of his favourite 18th century. 
TTir biographies of Fielding (1883), Bewich (1884), Steele 
(1886), Goldsmith (1888), (1890), and Hogarth 

(1879—98) are studies marked alike by assiduous re- 
search, sympathetic presentation, and sound criticism. It 
is particularly noticeable that Mr Dobson in his prose 
has always added something, and often a great deal, to 
our positive knowledge of the subject in question; his 
work as a critic has never been solely aesthetic. In Four 
FrenchwoYnen (1890), in the three series of Fighteenth- 
Gentury Yignettes (1892—94—96), and in The Faladin 
of Philanthropy (1899), which contain unquestionably his 
most delicate prose work, the accurate detail of each study 
is relieved by a charm of expression which could only be 
attained by a poet. In 1901 he collected his hitherto 
unpublished poems in a volume entitled Carmina Votiva, 
Possessing an exquisite talent of defined range, Mr Austin 
Dobson has, in Ms own words, “ held his pen in trust to 
Art ” with a service sincere and distinguished. 

Docks. — The development within recent years of 
vessels of enormous carrying capacity and great speed has 
rendered necessary various improvements in the facilities 
for dealing with the traffic at different ports, including the 
enlargement of old docks and the construction of new ones. 
In tidal docks, where the shipping can be accommodated at 
open quays, the improvements generally consist of deepen- 
ing the approaches by dredging, providing deeper water 
alongside the quays, and extending and enlarging the quay 
space. This has been the case to a large extent at such 
ports as Southampton, Glasgow, Dublin, and Belfast. In 
closed docks the chief improvements are the enlargement 
of old basins and the construction of entirely new ones 
with deeper sills and improved entrances, as at Liverpool, 
London, Hull, the Tyne, and various ports in South Wales 
and other parts of the coast. 

The position, shape, and general arrangement of docks are 
determined by local features and the nature of the traffic carried 
- , j on. At Liverpool, for instance, there are certain local 
features which account for the dock arrangements differ- 
ing from those at many other* large ports. The channel 
forming the approach from the sea used to be blocked at the 
sea end by a bar of sand on which there was a depth of water 
of only 10 feet at low water of spring tides, though at high water 
there was 40 feet ; the time, therefore, during which ships could 
cross was hmited to a few hours at high water. This, together with 
the great accumulation of sand in front of the docks, was apparently 
the reason why until the year 1873 their sills (with the exception 
of a few on the Birkenhead side) were not formed deeper than the 
level of low water of spring tides. The consequence was that the 
largest steamers could not enter the docks at neap tides until some 
of their cargo had been discharged, and vessels loading in the docks 
had to move into the river to complete their loading from barges. 
Within the last few years the bar of the Mersey has been improved 
by dredging, and the depth increased to 28 feet at low water 
of spring tides. The improvements in the docks themselves 
were necessary to enable the port to reap the full benefit of the 
deepening of the bar and to compete successfully with other 
places. These improvements have been chiefly at the north end, 
where there was most room for extension and where new large 
basins have been constructed. Some of the old docks have been 
grouped together to form large basins, new entrances and locks 
have been provided to suit the new arrangements of docks inside, 
and the sills of entrances have been lowered, the deepest being now 
12 feet b^low low water. New and extensive graving docks have 
also been constructed. The Alexandra Dock, 44 acres in extent, is 
one of the latest and largest basins, and was designed to accom- 


modate the biggest steamers, having special features to meet their 
requirements. It forms one of a line of basins opening into each 
other and having one common entrance from the river. Its shape 
is that which is found generally the most convenient for traffic, being 
practically rectangular, with piers projecting from one side into the 



water area, leaving sufficient open space near the entrance for vessels 
to turn. This arrangement largely increases the length of quayage 
(Fig. 1). In the ordinary course of trade, goods landed at the docks 
have to be warehoused in Liverpool, and it is found that cargoes on 
being discharged can be most conveniently and expeditiously dealt 
with by sorting them under sheds on the quays and removing 
them hy carts to their various destinations. Hence many of the 
quays differ from those at most docks in not being provided with 
railways. 

Compared with the docks on the Mersey, those on the Thames 
are larger in extent. They are not in one continuous line as at 
Liverpool, but are situated at various points on the 
river. The individual docks or basins are also larger 
than those at Liverpool. The trade at London is ' 

greater than at Liverpool taken altogether, for though the expoi’t 
trade is less, the import is much greater. The range of tide in the 
Thames is smaller than in the Mersey, and there is a deep and 
uninterrupted waterway from the docks to the sea. In these 
different circumstances the arrangements of the docks are somewhat 
different. The sills of the chief entrance basins are generally fixed 
at such a depth that ships can enter and leave them at any state of 
the tide, and the quays are well provided with storehouses and 
railways, so that cargoes can he loaded direct into railway trucks. 
Amongst the latest additions to the London docks are those at 
Tilbury, which consist of a tidal basin of 21 acres with a wide 
trumpet-shaped entrance to the river, having a depth of 26 feet at 
low water. A lock connects this basin with the main dock, which 
is rectangular, with a water space of about 50 acres and a depth of 
38 feet at high water. From the side opposite the lock project 
three piers, each 350 feet wide ; one is provided with a double row 
of storehouses, railways, &c. Parallel with the lock are two graving 
docks, each opening into the tidal basin and the main dock, and 
divided into unequal lengths hy a caisson ; these can be used either 
as four short docks, or two long docks, or two locks. 

Docks situated in the neighbourhood , of the large coal-fields in 
Scotland, the North of England, and South Wales, which provide 
almost entirely for the loading of coals, require arrange- « r. ^ 
ments different from those which deal with the ordinary 
trade of such ports as London and Liverpool. Barry ^ 
docks may be mentioned as an illustration. Entirely 
constructed within the last few years, and devoted almost ex- 
clusively to the export of coal, they are fitted with all the latest 
improvements for the accommodation of ships and for rapidly load- 
ing them with coal. In selecting the site, every natural advantage 
has been considered and made use of, not only for the docks them- 
selves, ^ hut also for the approach and entrance. The latter is 80 
feet wide, with a single pair of wrought-iron gates, and gives access 
to a basin 500 feet wide and 600 feet long. Between this basin and 
the main dock is a passage 80 feet wide, with a pair of gates, so 
that the basin is used as a large lock. The main dock is 3400 feet 
long by 1100 feet wide, and is divided longitudinally at one end by 
a wide projecting pier. Another large wet dock and two graving 
docks nave been added, also a deep lock alongside the entrance 
basin. In South Wales coal is conveyed from the collieries in 
waggons containing about 10 tons, with a door at one end ; the full 
waggons on arrival at the dock are shunted into sidings, and then 
taken one by one over a weigh-bridge to the coal-tips, which are 
erected on masonry towers, or on the quay walls, at intervals along 
the sides of the dock. At the tip the waggon enters an iron cradle 
or platform, which is raised or lowered and tilted as required by 
hydraulic power, and the coal is discharged from the end of the. 
waggon along a shoot to the hatchway of the vessel. The empty 
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on leaving the cradle runs down an incline to a second 
weiAi - bridge, and thence to the sidings provided for empty 
wat^ions. A similar expeditious system is adopted at other South 
W5.es ports and at Hull, variations in the details of the tips being 
introduced to meet local requirements. A somewhat different 
method is practised on the Tyne and at other north-country ports, 
where there are no hoists, but the waggons, which carry about 4 
tons and discharge through a door at the bottom, are brought on 
to the tipping staiths at a level high enough to suit any vessel. 
Each staith is provided with two or three spouts so as to load at 
two or three hatchways of a vessel simultaneously, the spouts being 
arranged to swing to the extent of about 15 feet on either side of 
their centres. Modifications of these systems are adopted at most 
of the various coal-ports. The speed of the coaling depends greatly 
upon the rapidity with which the loaded and empty waggons can 
be brought to and from the staiths or tips, and also upon the 
trimmin^ of coal in the hold of the vessel. For loading and dis- 
charging^ ordinary cargoes steam or hydraulic travelling cranes are 
provided by some dock companies ; at other docks the cargoes are 
worked by steam winches and derricks on the ships themselves ; 
while at others, again, the quays are leased to various steam shipping 
companies, who provide their own cranes or other gear for working 
their cargoes. 



Dock walls may be considered as generally partaking of 
the nature of retaining walls. Theoretically the lateral 
pressure exerted by a bank of earth or other material of the 
same height as the wall is that due to the wedge- 
Dock walls, mass, ahc (Dig. 2), included between the 

vertical back of the wall ah and a line he bisecting the 
angle between the vertical ah and hd, the slope of repose of 
the material. This, however, 
cannot always be entirely relied 
on in practice, especially in 
some ground, such as clay, of 
which the slope of repose is 
found to vary considerably in 
different circumstances. An 
important point in the design 
of dock and quay walls is the 
nature of the foundation, as 
is shovm by the instances of failure which could be 
attributed to its defects. If the foundations are in- 

secure, a wall is liable either to slide bodily forward at 
the base when the pressure of the filling is applied at the 
back, or the yielding of the ground under the front toe of 
the wall causes the top to fall forward. Conditions of the 
subsoil, which it is difficult, if not impossible, to foresee, 
have sometimes caused the failure of walls which theo- 
retically were of more than sufficient strength. The ex- 
perience of some engineers is that a dock wall should be 
constructed of sufficient strength to support a head of 
water equal to its height when the dock is empty, but it 
would appear that such a wall is only required in excep- 
tional cases, and even then would fail if the foundation were 
not secure. In ordinary dock walls a margin of strength 
should always be provided to meet any weight which may 
be placed on the quays at the back, and this, if the founda- 
tion is good, should he sufficient for any pressure due to 
backing. Docks are usually constructed in estuaries and 
rivers where the circumstances are rarely favourable ; the 
engineer must therefore be guided by practical experience 
and his own judgment, rather than rely on the ordinary 
calculations which might be set forth as generally applicable 
to retaining walls. 

As regards the foundations of walls in soft ground, if 
the depth of mud or silt is not excessive, and a firm 
foundation can be obtained beneath it, the wall 
should be carried down well into the solid 
ground. The usual course is to enclose the site 
of the works by a cofferdam so as to exclude the tide, 
and enable the foundations and other work to be con- 
structed dry, any leakage being kept down by pumping. 
Where the head of water is not great and the space not 
limited, effectual dams can he made by embankments. 


Founda- 

tions. 


When, however, a considerable head of water has to be 
dealt with, it becomes necessary to use timber piles driven 
either in a single continuous row with the joints caulked, 
or in a double row, with clay puddle between, and well 
secured by struts at the back. Timber cofferdams admit 
of much variety of design to suit local circumstances and 
to meet the varying strains to which they may be sub- 
jected. In some instances the cofferdam is partly or 
wholly formed by a permanent embankment or sea-wall 
reclaiming ground from the foreshore and enclosing the 
site of the works; such a method has been adopted 
at Leith. If the nature of the ground will not admit of 
a trench being excavated deep enough to afford a firm 
footing for the wall, this must be obtained by some other 
method, and the expedient most frequently adopted is to 
drive timber piles to carry the weight of the wall. The 
timber chiefly used for this purpose is pitch-pine from the 
states bordering the Gulf of Mexico ; in comparison with 
the Baltic timbers it is stronger, quite as cheap, and can 
he obtained in longer lengths. Elm is very tough and 
durable; so also is beech, which has been largely used, 
especially when always under water or embedded in the 
ground. ’ The durability of timber piles depends greatly 
on their situation ; those which are alternately wet and 
dry do not last so well as those which are wholly in the 
ground or under water, while some soils have a more 
injurious effect on timber than others. Many piles have 
been found in good condition after being as long as 500 
years in the ground. If practicable, it is advisable to drive 
piles until they reach hard ground. Failing this the only 
satisfactory way of arriving at an approximation of what 
they will carry is to test the ground by driving one or 
two piles to what is considered a sufficient depth and 
loading them with dead weight, from which may be 
determined the final set for the remainder. It has been 
conclusively proved that a light hammer with a high fall 
causes more injury, with less effective work, than a heavy 
hammer with a short fall. In driving piles in sand a 
water jet under pressure, in a pipe sunk down so that it 
delivers the water just below the point of the pile, loosens 
the sand and greatly facilitates the operation. 



Cylinders constructed of 'brickwork have for a long time keen 
used in India and elsewhere for foundations. At Glasgow, where 
they formed the foundation of part of the quay walls, they were 
12 feet external and 7 ft. 4 in. internal diameter, and were 
tongued and grooved 
together (Fig. 3). The 
ground in which they 
were sunk consisted 
chiefly of sand and water- 
bearing gravel. They 
were 35 feet in length, 
and were sunk until their 
tops were about 2 feet 
above low -water level; 
they were then filled with concretej and ixpon this foundation 
the upper wall was constructed. Concrete cylinders were after-r 
wards adopted, built into groups of three, and placed as shown 
in plan (Fig. 4). They were made in rings 2 ft. 6 in. deep formed 
alternately of three and four segments so as to break bond when 
built together, the inside diameters being 5 ft. 9 J in. and the out- 
side 9 ft. 7^ in. Under 
the bottom ring a cast- 
iron shoe was secured 
of the same external 
size and shape as the 
ring. This was made 
in six parts bolted 
together, and shaped 
to form a cutting edge. 
As the rings were built 
up, the sand and gravel 
were removed from within the cylinders by means of grabs or 
excavators. The total height of these cylinders was 28 feet, and 
when sunk their tops were a'bout 3 feet below the level of low 
water ; the average rate of sinking was aboilt 12 inches an hour, 
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and cast-iron -weigMs amounting to 300 or 400 tons were generally 
required to force them down. 

At Brest, where the range of spring tides is 20 feet, the founda- 
tions of the quay walls were constructed in the deep water without 
a cofferdam. A bank of rubble was formed up to a level of 15 feet 
below low water ; on this large artificial blocks were placed in 
two courses reaching to lovr-water level, the part of the wall 
above low water being constructed in the ordinary manner by tide 
work. The blocks, about 100 tons in weight, and constructed of 
rubble masonry, were built on platfoims on a slipway, and when 
ready for setting were lowered dowm the slipway sufficiently 
far to admit of a barge being floated over them ; each was then 
suspended under a barge, and, as the tide rose, was lifted up and 
taken to the position where it was required to be set, and deposited 
in its place as the tide fell. In favourable circumstances this 
method answers well, and with slight modifications has been 
adopted at other ports. 

At Quebec, where the time for constructing harbour works was 
limited to the summer months, the qnay w’alls were formed of 
ciibwork filled with concrete. The cribs were constructed during 
the winter, and in the spring were floated into position, where they 
rested on a foundation of bearing piles ; they were then filled with 
concrete deposited under water. The cribs were in lengths of 40 feet, 
being 27 feet high, 33 feet wide at base, and 23 feet wide at top. 

During the improvements and extensions executed at the 
port of Antwerp, it was found necessary to build on one side 
of the river an entirely new line of quay walls in advance of the 
old line, so as to secure a depth of 26 feet of water at low water 
and prevent the silting up caused by the irregular and broken 
line of fhe old wall. The- new quay wall, which was constructed 
by a special system of movable cofferdams, was built of brickwork 
faced with stone, and was carried out in lengths of 82 feet. First 
an iron caisson for compressed air was provided, which was 82 feet 
long and 29^ feet wide, and which varied in height from 8^ feet 
to 16 J feet according to the depth required below the bed of the 
river, the footings of the wall being always 26^ feet below low 
water. This caisson, after serving for the removal of the soil, was 
filled with concrete and became an integral part of the founda- 
tion. A movable iron cofferdam 40 feet high was fixed by bolts 
on the top of the caisson and well strutted inside ; within this the 
wall from the top of the foundation to low-water level could be 
built in the dry and in the open air, the struts being removed 
and replaced in the ordinary way as the work advanced. Iron 
tubes provided with air-locks were fixed to the top of the caisson, 
the wall being built round these tubes so that they could be 
removed when the caisson had reached the bottom and was filled 
in. The cofferdam was suspended complete by chains from an 
iron framework carried on two iron barges, and was raised or 
lowered by hoisting - gear. The site for the caisson was first 
prepared by dredging. The caisson with cofferdam attached was 
then fixed in place by means of the floating barges, and sunk by 
the weight of the work being carried on above and within it. 
The naiTow spaces between the lengths of wall thus built were 
filled in afterwards by an arrangement which effectually tied 
together the whole walk 

Dock walls are usually now constructed of Portland 
cement concrete, mixed in proportions varying from 5 to 
Waits ^ shingle and sand to 1 part of 

cement, the sand being in the proportion of 
from to 2|- parts to 1 part of cement according to the 
quality required. The interstices of ordinary shingle 
without sand form about 33 per cent, of its bulk, and 
they should be completely filled by the cement and sand 
when mixed. To ensure good work the cement must be 
of the highest quality, and the other materials must be 
perfectly clean. Broken stohe is sometimes substituted 
for shingle, and some engineers use large fragments of 
stone bedded in the mass of the concrete. Care should be 
taken to make the concrete as compact and solid as 
possible, in order to prevent the percolation of water, since 
concrete is liable to damage from sea-water in course of 
time if this precaution is not observed. The upper por- 
tion of the wall, where it is exposed to the rubbing of ships 
and boats lying alongside, should be faced with masonry 
or timber fendering. Some quay walls are constructed 
entirely of timber, the filling at the back being retained ' 
by sheet piling up to about low water, and above that 
level by a paved slope. A slight hatter or slope-— from 
1 in 8 to 1 in 12 is that usually given — to the face of a 
wall adds to its strength and appearance. Where the 


range of tide is great, the walls should be vertical or ivith 
a very slight batter, since the fall of the tide will other- 
wise cause the side of the ship to be an inconvenient 
distance away from the line of the coping. 

Later improvements in the design of graving docks 
consist chiefly in the increased dimensions, the facilities 
for moving the gates and caissons at their 
entrances, and the arrangements for pumping 
out the water. With the increasing size of 
vessels, it has become necessary to provide larger dry 
docks in w^hich repairs to such ships may be carried out. 
In aU. the most important ports new and extensive graving 
docks have been constructed. The following are the 
lengths of some of the largest : Liverpool, 1000 feet ■ 
Southampton, 750 feet; Glasgow, 880 feet; Belfast’ 
850 feet; Barry, 740 feet; Tilbury, 875 feet. Some of 
the longest graving docks are provided with a caisson or 
gates, dividing them into two lengths, so that for a short 
vessel only a part of the dock need be used. The con- 
struction of a graving dock requires great care, especially 
if the ground is of a soft or treacherous nature. If soft 
ground, such as sand or silt, extends to some depth below 
the bottom of the dock, and the depth to hard ground is 
so great as to render the removal' of the soft material 
impracticable, it will be necessary to enclose the site by 
sheet piling to prevent any movement of the subsoil 
through scour. This should he done in addition to any 
piling that may be required to carry the floor and side 
walls, and is necessary under the entrances of both wet 
and graving docks ; for if water finds its way under the 
entrance wnth the pressure due to the head of water on 
either side of the gates, it wiU cause a scour, and sooner 
or later the destruction of the entrance will follow. When 
the site has been excavated and prepared, and suitable 
drains have been provided for drawing off any water that 
may be met with, the foundations for the floor and side 
walls have to be constructed. For this class of work 
Portland cement concrete has almost entirely superseded 
brickwork where suitable materials for concrete can be 
obtained. The floor of a graving dock is in principle an 
inverted arch, which has to resist the upward pressure of 
any water that may penetrate to the under-side, and as 
such water will also be equally at the back of the walls, 
they will be subjected to a similar pressure in addition to 
the lateral pressure due to the filling, This fact should 
he regarded in putting in the concrete, which should be 
constructed in sections to the full depth of the floor, with 
the longitudinal vertical joints radiating as if the surface 
of the invert were 
curved (Fig. 5). 

When the concrete is 
in contact with rock, 
the joint should be 
broken by trenches 
cut into the surface 
of the rock, to which 
the concrete is thus 
firmly keyed; this is of especial importance if the 
rock is of a water-bearing nature. The surface of 
the floor is generally formed of granite masonry 
bedded on the concrete, deeper stones being placed along 
the centre to carry the blocks, while the sides are some- 
times paved with granite setts, or blue bricks, or, as in the 
case of a dock at Halifax, H.S., with pitch-pine planking 
fixed to longitudinals bedded in the concrete. Usually 
the centre of the floor is kept a few inches higher than 
the sides, to allow the water to -draw off. The blocks on 
which the keel of the vessel rests when in dock are fixed 
along the centre of the floor, and are constructed of hard 
wood, or of cast-iron and wood ' combined, the parts of 
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eacli block being formed wedge-sbaped so as to be easily 
adjusted to any required height. There is considerable 
variety in the shape and arrangement of the side walls of 
graving docks, but they must be strong enough to bear 
any pressure that may be applied to them as training 
walls. The faces are constructed in ste^DS, or altars as 
they are termed (Fig. 5), on which rest the shores which 
support a vessel in the dock. Steps are constructed in 
suitable positions for access to the bottom, also slides 
down which timber and other materials can be lowered. 
These side walls are usually of concrete faced with stone ; 
in some docks the facing is formed of concrete of extra 
quality, and in others of blue bricks with copings of 
stone. The entrances are constructed with side walls and 
sills to suit the method adopted for closing the dock, gates 
requiring a different arrangement from that provided for 
a caisson. Culverts fitted with penstocks are built in the 
side walls near the entrances, for filling the dock with 
water. For emptying, centrifugal pumps seem on the 
whole the most convenient and the least liable to be 
affected by the passage of small chips of wood, which 
cannot always be avoided even with the greatest care. 
When arrangements have to be provided for keeping the 
entrance clear of mud occasional dredging is generally 
resorted to. At Liverpool an extensive system of sluicing 
is adopted, the head of water retained in the dock or 
closed basin as the tide falls being utilized to produce a 
strong current which carries off the mud. At Tilbury jets 
of water under pressure, combined with an arrangement of 
harrows, are applied at ebb tide to the bottom of the dock 
and entrance, from an apparatus attached to a fioating 
craft which can be moved to any part required ; the mud 
stirred up by the harrows is set in motion by the jets, 
and carried away by the ebb tide. 

Hitherto most of the dry docks for the United States 
Government have been constructed of timber, those of 
masonry having been considered too expensive. 
^ocks,^ ' navy yards of Charlestown, Brooklyn, 

and Norfolk there are masonry docks, the sills 
of which are 25 feet below high-water spring tides; in the 
timber docks at the various yards the sills are from 15 to 
22 feet below high water. A report on the relative value of 
timber and masonry for dry docks by Commodore Endicott, 
U.S. Navy, chief of the Bureau of Yards and Docks, states 
that timber docks are temporary structures, and that the 
wood of which they are built requires extensive renewal at 
the end of 25 years, practically amounting in some instances 
to rebuilding ; also that accidents have occurred from the 
partial collapse and bursting of the fioor and sides of some of 
the timber docks. He considers that, in view of the increased 
depth required in new docks to accommodate vessels of 
large draught, the risk to their stability will be largely in- 
creased, as they will be subjected to more unfavourable con- 
ditions, in particular to a much greater hydrostatic pressure, 
and that freedom from such risk can only be obtained from 
a masonry structure designed to resist by its own weight 
the dangerous force to which it is subjected. He recom- 
mends that any new docks should be constructed, not of 
timber, but of masonry and concrete combined ; and that 
instead of being constructed by day labour and by Govern- 
ment employees, they should be carried out by contract, 
which would be the means of greatly reducing their cost. 

Dock gates are constructed of timber or iron. The two 
doors are exactly similar, each being rather longer than 
^ half the width of the entrance, so that when 
oc ga es. ixi closing their faces form two sides 

of a triangle whose base is the straight line drawn from 
one heel post to the other (Fig. 6). The distance from 
the apex or meeting-point to the base, which is termed the 
rise of the gates, is a matter of considerable importance, 


as affecting the strains on the gates themselves gind on the 
masonry, to which the strains are transmitted at the heel 
posts ; in practice it varies from one-sixth to one-fourth of 
the width of entrance. The heel post is vertical, and 
shaped to form a tight joint with the closing face of the 



hollow quoin ; at the bottom is fixed a cast-iron socket 
which rests upon a cast-iron pivot firmly secured to the 
masonry of the gate platform, the top being held by an 
iron strap passing round it and securely anchored to the 
masonry of the side walls. The main beams of each gate 
are built into and secured to the heel post at one end and 
to the mitre post at the other end ; the two mitre posts 
constitute the meeting face of the pair of gates, and should 
form a tight and even joint from top to bottom. The 
timber generally used for gates is greenheart, which is 
durable and not liable in Britain to the attacks of sea- 
worms. When gates are made of iron the closing faces at 
sills, mitre posts, and heel posts are formed of timber to 
ensure close-fitting joints. The gates when open fit back 
into recesses formed in the side walls. Timber gates are 
less liable to injury or twisting, and are more easily fitted 
together than iron gates ; on the other hand, the latter can 
be easily rendered buoyant by the introduction of air 
chambers, which reduce the strain on the hinges and the 
weight on the rollers supporting the outer end. These 
rollers are fixed so that they can be adjusted as required 
to support the gate, and w^ork on a circular iron way 
attached to the masonry of the gate platform ; they are not 
necessary for gates where the entrance is less than 60 feet 
wide. The pressure on a gate is due to the difference in 
level of water on the inside and outside surfaces ; this has 
to be .withstood and conveyed to the side walls by the 
structure of the gates. The strains in any gate are those 
of an arch with the load applied in radial lines and 
equally distributed (Fig. 6). A pair of gates should form 
part of a circular dam, and should be so designed that the 
line of pressure approximates to a line forming the arc of 
a circle passing through the centres of the heel posts and 
the centre of the meeting face of the mitre posts, to ensure 
that the gates are subject to compressive stress only. For 
convenience a pair of gates are usually shaped so that 
their outside faces when closed form a continuous curve, 
with the inside faces straight. The subject of strains 
in dock gates has been most fully dealt with in a paper 
by Mr A. F. Blandy {Proc, Inst. 0. B. vol. Iviii.), and by 
Mr J. M. Moncrieff {ih. vol, cxvii.), to which the reader 
is referred for information. For moving dock gates an 
opening and a closing chain is attached to the outer and 
inner faces respectively of each gate as low down as can 
be arranged. The chains are conducted to the back of 
the side walls through openings, and are worked mostly 
by hydraulic power. At Barry, Leith, and other 
ports a more rapid and simple arrangement has been 
introduced by attaching the piston of a hydraulic engine 
direct to the back of each gate (Fig. 7). The gate thus 
closed is held up firm against any undulation of the w^ater 
outside, and the chains are done away with, together with 
the necessary guiding sheaves. Instead of gates caissons 
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are frequently used, and are of two types — floating and 
sliding. The former, when the entrance is opened, is 
floated out of its position, while the latter is drawn end- 
ways into a chamber constructed at the side of the entrance, 
being moved over ways with plane sliding surfaces, or on 

rollers fixed either 
to the masonry or 
to the bottom of 
the caisson. The 
advantages of 
caissons are that 
they save room by 
shortening the 
length of the 
entrance, they dis- 
pense with hollow 
quoins, they facili- 
tate maintenance 
and repairs, and, by 
being capable of 
carrying a road or railway along their top, they do away with 
the cost and inconvenience of a swing bridge across the 
entrance. The deck forming the roadway on top of the slid- 
ing caisson can be so arranged that it falls automatically as 
the caisson is drawn into the chamber, and rises again when 


[sniTisn 

it is moved out. Caissons are raised and lowered by the 
aid of air and water chambers, the water being ejected or 
admitted by pumps. Sliding caissons are constructed of 
rectangular section, and are drawn backwards and forwards 
by hauling gear fixed at the inner end of the caisson 
chamber and worked by steam, compressed air, or hydraulic 
power, the weight of the caisson on the sliding ways or 
rollers being adjusted by the amount of water admitted to 
the water chambers. Floating caissons are in shape some- 
what similar to the hull of a ship, with a vddth at the top 
varying according to the nature of the road or footway 
required along it. 

Floating and pontoon docks are constructed in various 
forms, but their function is in every case to lift a vessel 
out of the water and support it by means of their 
buoyancy. They can only be used in completely sheltered 
positions. Circumstances, such as a bad foundation, which 
might render the construction of a solid dock almost if 
not quite impracticable, would favour the adoption of a 
floating dock, but each case must be judged on its own 
merits. 

Reference may be made to Troc. Inst, 0, E . — C. Colson, Notes on 
Docks and Dock Oonstruction . — L. F. Vernon-Harcourt, Nardoicrs 
and Docks , — William Shield, Frmciples and Practice of Harlour 
Construction. (w. E.) 
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1. British. 

Recent Structural Developments. — The extensions of 
H.M. dockyards at Portsmouth and Chatham, described 
in the ninth edition article on Dockyards, marked the 
most important stage in the history of dockyard con- 
struction which had been reached up to the date of their 
completion and prior to the year 1880. It is proposed to 
describe briefly in the present article the extent to which 
H.M. dockyards have developed since that date, with 
special reference to the great works which were sanctioned 
by the Naval Works Acts of 1895 and subsequent years. 

The works proposed under these Acts are classified under 
three heads, viz., (p) the enclosure and defence of harbours 
against torpedo attack ; {h) adapting naval ports to the 
present needs of the fleet ; (c) naval barracks and hospitals. 
Under the first heading are included the defensive harbours 
at Portland, Dover, and Gibraltar ; under head- 
included the deepening of harbours 
le^siation. approaches, the dockyard extensions at 
Gibraltar, Keyham, Simons Bay, and Hong- 
Kong, with sundry other items. Under heading (c) are 
included the naval barracks at Chatham, Portsmouth, 
and Keyham; the naval hospitals at Chatham, Haslar, 
and Haulbowline ; the colleges at Keyham and Dartmouth, 
with other items. The total estimated cost of these works, 
as stated in the Act of 1899, amounts to upwards of twenty- 
three and a half millions sterling, and they will form, when 
completed, the most important additions yet made at any 
one period to the dockyard and harbour works required 
to meet the necessities of the fleet. These works will now 
be briefly described under the headings of their various 
localities, together with the principal additions to other 
dockyards carried out between 1880 and 1901. 

(a) Enclosure and Defence of Harbours against Torpedo 
Attach. 

Portland. — The existing harbour of refuge at this station 
was commenced in 1847 under the direction of the Ad- 
miralty, and completed about fifteen years later in the 
form’ and extent in which it remained up to the date • of 


the commencement of the additional works now being 
carried out. The original design consisted of the partial 
enclosure of an extensive area of water bounded on the 
south and west by the island of Portland and the adjacent 
coast, and sheltered thereby from winds from those quarters, 
and on the east by a breakwater of large dimensions start- 
ing from the north-east corner of Portland island. This 
breakwater consisted of a rubble mound of stone quarried 
by convict labour at the summit of the island, lowered by 
a wire-rope incline to the sea-level, and deposited by means 
of staging in its position in the mound. The breakwater 
consisted of two portions, an inner arm terminating in a 
masonry head and fort, and an outer or detached break- 
water terminating in a circular fort at its northern ex- 
tremity, an entrance for shipping being left between the 
two. The enclosure thus formed afforded a magnificent 
sheltered roadstead of great extent, with a depth of 
water of not less than thirty feet over a large proportion 
of the area. 

The developments of naval strategy and the necessity 
of greater protection from torpedo attack have, however, 
led to additional works. It will have been observed 
from the foregoing remarks that the harbour, while 
protected on the west, south, and east sides, was still 
open on the north to Weymouth bay and the Channel. It 
is therefore to the further and complete enclosure of the 
roadstead on this northern side that the additional works 
have been directed (Fig. 1). The distance from the 
circular fort at the extremity of the eastern breakwater 
above described to the Bincleaves rocks on the western 
shore of the harbour is about two miles. This opening is 
now closed by two additional breakwaters, one portion 
being detached and about 4465 feet in length, the other 
starting from the Bincleaves shore and about 4642 feet in 
length. Each breakwater consists of a rubble mound of 
stone, quarried as before on the summit of the island, 
lowered by wire-rope incline, shipped into specially de- 
signed hopper barges, towed out and deposited on the site 
of the breakwaters, which have thus been brought up from 
the sea bottom to above the water-line in depths of water 
ranging from 30 to 50 feet. Each section of breakwater 
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is terminated by a masonry bead with beacon light, of the harbour ; the last starts from the shore at a ijoint 
and two entrances, each 700 feet in width, serve for the somewhat east of the convict prison, and runs southerly 
navigation of shipping in entrance and exit. The defensive for a length of 3320 feet, 

harbour thus completely enclosed, partly by natural means, These three breakwaters, vith a united length of rather 
partly by the great artificial works now carried out, covers more than 1-| miles, are each built of massive concrete 
an area of 2200 acres to the one-fathom line, of which blocks in the form of a practically vertical wall, founded 
1500 acres have a depth of not less than 30 feet at low upon the solid chalk and rising to a quay level of 10 feet 
water, and is probably one of the finest artificial harbours above high water Two entrances, one 800 feet and the other 
in the world. There is no dock- 
yard at Portland, but the watering 
and coaling apphances for the 
supply of the fleet are of consider- 
able importance and extent, the 
latter having lately been greatly 
improved by the construction of a 
coaling jetty and camber for the 
storage of both sea-borne and land- 
borne coal and* its handling by 
modern hydraulic appliances. 

Dover , — The Admiralty pier at 
Dover, so familiar to passengers by 
this route to or from the Continent, 
was the first instalment of the 
scheme for a large harbour of 
refuge recommended by the Royal 
Commissions of 1844-45. This 
pier was commenced in 1847, and 
practically completed in 1871, hav- 
ing a total length of about 2000 
feet. As an engineering structure 
it has proved successful, as, with 
the exception of the destruction of 
the parapet in 1877, no material 
damage has been caused by the 
heavy seas to which it has con- 
stantly been exposed. The re- 
mainder of the scheme was not, 
however, completed. The Royal 
Commission of 1881 on the em- 
ployment of convicts again recom- 
mended the construction of a large 
harbour at Dover, but beyond the 
erection of a convict prison nothing 
further was done for some years. 

In the meanwhile the Dover Harbour 
Board, with a view to improving the 
existing condition of the port, com- 
menced the scheme indicated on the 
plan and entitled the “commercial 
harbour,” consisting of an east pier, 
which runs parallel to the general 
direction of the Admiralty pier, and 
will ultimately enclose in conjunction 
with the latter a sheltered water 
area of some 75 acres. This work 
was commenced in 1893, and is now 
approaching completion. The en- 
closed harbour for the accominoda- 
tion of H.M. navy, for which funds were voted by Parlia- 600 feet in width, are provided in the positions shown on the 
ment in 1895 and subsequent years, is indicated on the plan. The foreshore at the foot of the cliffs between the Castle 
plan. It will be seen that the water area enclosed jetty and the root of the eastern breakwater is in process of 
amounts to 610 acres, exclusive of the commercial harbour, reclamation by means of a massive sea-wall founded upon 
of which 322 acres have a depth of not less than 30 feet the chalk. These great works were begun in 1897 (Pig. 2). 
at low water. The enclosing breakwaters are three in Gibraltar . — The details of the defensive harbour here 

number, the most westerly one being an extension in a are closely connected with the general scheme of dockyard 
south - easterly direction of the existing Admiralty pier extension, and will be found described under the reference 
for a length of 2000 feet ; the southern breakwater is to Gibraltar which follows. The enclosed water area at 
isolated, and is 4200 feet in length, curving round shore- Gibraltar is less than that at Dover in the proportion of 
wards at its eastern end to accord with the direction of about 440 to 610 acres, but neither harbour is comparable 
the third breakwater, which forms the eastern boundary with Portland in area. 






Fig. 2. 
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(6) Adapting If aval Forts to the F resent Weeds of 
the Fleet. 

Gihraltar . — The history of British naval dockyards is 
in general one of continuous development, extending over 
considerable periods of time, and reflecting in the various 
stages of that history the naval requirements^ the engineer- 
ing skill, and the mechanical resources and appliances of 
the day. As these have developed and increased, so the 
older and more obsolete portions and appliances of the 
yards have been from time to time renewed and readapted 
to meet modern exigencies; and the result exhibits the con- 
stantly increasing effort to meet the demands which modern 
naval architecture and strategy are as constantly renewing. 
In the case, however, of the great works at Gibraltar we 
have the somewhat unique example of the creation of a 
modern dockyard of the first class, as it were, at a stroke, as 
the small existing yard will have become entirely absorbed 
in the new extension works. The absence of any dry dock 
at Gibraltar had been for some time the occasion of con- 
siderable public discussion, and a commission was appointed 
in 1890 to consider the question. But the recommenda- 
tions of this commission became greatly amplified in the 
scheme finally approved by the Admiralty, for which 
funds were provided in the Naval Works Loan Act of 
1895 and subsequent years. This scheme may be said 
to consist of two principal parts : the construction of a 
dockyard with ample dry dock accommodation, with the 
necessary workshops, stores, and offices; and the con- 
struction of a great defensive harbour of sufficient extent 
to shelter a powerful fleet, and yielding largely increased 
coaling and wharfage accommodation. Combined with 
the defensive harbour, and forming an integral part thereof, 
is the new commercial mole, a portion of the cost of which 
is borne by the colony (Fig. 3). 

The necessary space for ' dockyard purposes is exceedingly 
limited at the Rock of Gibraltar, and thus, with the exception of 
the small area of the old yard, the area required has been obtained 
by artificially reclaiming the land over a considerable sea- space, 
of which the soundings range from low-water mark to 40 feet in 
depth. The total area thus created for dockyard purposes is 
about 64 acres. The material required for this reclamation is 
obtained chiefly from quarries on the eastern side of the Rock by 
means of a tunnel pierced for that purpose. The graving docks 
are three in number, alike in cross section and in depth over the 
sill, but of unequal lengths, to accommodate battleships and 
cruisers. Dock No. 1 is 850 feet in length, 95 feet in width at 
entrance, and has a depth of 35J feet over the sill at low-water 
springs. It is divided into two portions by an intermediate slid- 
ing caisson, and is capable of docking two ships simultaneously. 
Dock No. 2 is 560 feet, and Dock No. 3, 450 feet in length, and 
of similar dimensions in width of entrance and depth over 
sill. All the docks will have their entrances closed by steel 
sliding caissons, and are lined throughout with granite and lime- 
stone. The most important dockyard buildings are the pumping- 
engine house, the workshops of the chief constructor’s and chief 
engineer’s departments, the naval stores and offices. The pump- 
ing-engine house will contain the steam machinery for the 
emptying of the dry docks, which will he capable of pumping 
out the contents of the largest dock, amounting at high water 
to 105,000 tons, and discharging into the sea in five hours. The 
workshop for the chief constructor’s department is an extensive 
building, 407 feet in length and 322 feet in width. The shops 
of the chief engineer’s department are comprised within a building 
of similar dimensions. The staff captain’s department and other 
stores are comprised within buildings having a total floor-space 
of about 300,000 superficial feet. At the northern end of the 
yard are the administrative offices and a series of slipways for 
hauling up destroyers, together with a slip for small craft, a 
wharf for ordnance purposes, and an auxiliary boat camber. The 
reclaimed area of the dockyard is faced seawards by a wharf wall 
constructed of interlocked concrete blocks, upon a new system, 
built in the sea without the aid of a dam, and having an un- 
broken line for wharfage purposes of about 1600 feet lineal, with 
a depth of water alongside of 33 feet at low water. Upon this 
wharf are erected powerful shears and cranes for the use of vessels 
alongside. 

The older appellation of “harbour of refuge” has, from the 
point of view of the naval strategist, acquired a new and extended 
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meaning, and while the modern defensive harbour may still serf e 
as shelter from bad weather, it further fulfils the not less import- 
ant function of protection from torpedo attack. The defensive 
harbour now in course of construction at Gibraltar is formed by 
the enclosure of a water area of about 440 acres, of which some 
250 acres will have a minimum depth of 30 feet at Ioav water. 
This enclosure is formed by three several works of considerable 
magnitude : the New Mole Extension forming the southerly bound- 
ary, the Commercial Mole on the north side, and the Detached 
Mole forming the westerly boundary, while two entrances, each 
200 yards wide, form the approaches to the harbour fiom the sea, 
"YMq New Mole, so called in distinction from the Old Mole or Devil’s 
Tongue at the northern end of the towm, is supposed to have 
been commenced during the Spanish occnpation in the year 1620. 
Both New and Old Moles are frequently referred to in Drinkwater’s 
History of the Siege of Gibraltar, and the snccessful assault upon 
the former by the officers and men of the British fleet forms a 
leading incident in the capture of Gibraltar by Admiral Sir 
George Rooke in 1704. Additions to the length of this mole 
were made at various times, and in 1895 the total length of the 
artificial mound w^as about 1400 feet. The extension now in 
progress will add 2700 feet to this length. 

This mole is formed of a rubble mound, with a top width of 
102 feet, the stone being obtained from adjacent quarries and 
deposited in the sea by barges. The harbour side is faced by 
a continuous wharf wall, having 30 to 35 feet depth of water 
alongside, and the total length of wharfage available for ship.s 
of war for coaling or other purposes will he 3500 feet. The 
Detached Mole, forming the westerly boundary of the harbour, is 
of a different type of construction. It is a vertical wall formed 
of massive concrete blocks, the greater number of which are of 
32 tons in weight, arranged upon what is known as the sloping 
block system, and founded upon a rubble mound of stone 
deposited from barges and levelled for the reception of the blocks 
by divers. As this breakwater stands isolated, some half a mile 
from the nearest point on shore, in from 46 to 65 feet depth of 
water, and has at no time during its construction been connected 
with the land by any temporary staging, a brief description of 
the method employed for commencing its constuction will not be 
without interest. A box-shaped steel caisson, 33 feet wide, 74 
feet in length on the top, 101 feet in length at the bottom, and 
48^ feet high, fitted with compartments and with ends sloped to 
the angle of the blockwork, was constructed in this country, 
shipped to Gibraltar, re- erected, launched, towed to its correct 
position, and sunk, by the admission of water, on the rubble 
mound before mentioned. Concrete was then filled in as rapidly 
as possible until the entire mass, weighing about 9000 tons, had 
formed, so to speak, an artificial rock or island in the sea, being, 
in fact, a completed section of the breakwater itself. Upon this 
foundation were erected two block -setting Titans (see Titatt 
Crakes), capable of setting 36-ton blocks at a radius of 75 feet, 
by which means this mole has been rapidly extended north and 
south to its full length of 2720 feet. The blocks, having been 
transported from the block-yard by rail and then shipped in 
barges to the site of the mole, are laid in their sloping position 
by means of special apparatus designed and patented by the 
writer. 

The Commercial Mole, forming the northerly boundary of the 
harbour, is intended to serve the commercial requirements of the 
colony, w'hile at the same time it forms an integral portion of 
the defensive scheme. This mole starts from the neighbourhood 
of the Waterport wharf, alongside the Old Mole or “Devil’s 
Tongue,” an appellation given to this portion of the defences of 
the fortress during the siege of Gihraltar in 1779-83, on account 
of the annoyance to the besiegers caused by its flanking fire. 
The mole consists of a rubble mound projecting m a westerly 
direction, furnished with five jetties, lying north and south, and 
terminating in a western arm lying parallel to the jetties. Each 
jetty and the western arm is faced with a concrete wharf wall, 
and the total length of wharfage available for mercantile coaling 
or other purposes amounts to 7000 feet lineal, with a depth of 
water alongside ranging from 20 to 30 feet. Extensive coal and 
bonded stores are provided, and an open viaduct is constructed 
in the connecting arm, leaving a waterway for the purpose of 
giving circulation to the enclosed waters of the harbour, which 
is being dredged to secure the depths already referred to. 

Devonport and Keyham . — Prior to the period dealt with 
in this article, the works at Keyham described in the ninth 
edition article on Dockyards had been completed ; rail- 
way communication with the Cornwall line was established, 
and a tunnel formed a connexion between the two yards. 
Keyham yard in 1880 consisted substantially of two 
basins, the north basin of 9 acres and the south basin of 
7 acres in extent; three docks, having floor-lengths of 


DOCKYARDS 



494 D O 0 K Y 

29**5, 347, and 413 feet respectively, and extensive dock- 
yard buildings. Tbe most important addition to Devon- 
port yard at this period was tbe construction of Dock 
No. 3, having a boor-lengtb of 415 feet, with 34' 9' over 
tbe sill at bigb-water springs, and tbis, with certain dock- 
yard buildings, constitute tbe principal features in tbe 
development of Devonport yard up to tbe year 1901. 
Seamen’s barracks of considerable architectural importance, 
with accommodation for 1000 men, together with officers 
quarters, drill sbed, commandant^s residence, (fee., were 
completed on a site to the north of Keyham yard and 
overlooking tbe Hamoaze. Such in brief w’as tbe extent 
to which H.M. dockyards at Devonport and Keyhani bad 
been developed up to tbe time when tbe scheme sanctioned 
by Parliament under tbe Naval Works Loan Act of 1895 
■was first commenced, and the mud flats to the northward 
of Keybam yard, and immediately in front of the seamen s 
barracks above referred to, became tbe active scene of tbe 
new works. 

These works present three leading features : a tidal basin '^^ith 
entrance from the Hamoaze ; a group of three graving docks and 
entrance lock ; and a large enclosed basin, with a coaling d_epot 
at the northern end. The tidal basin is in the immediate 
neighbourhood of the old Keyham north basin, and is 7^0 leet in 
length by 590 feet in mean width, with an area of 10 acres and 
a d'epth of 32 feet at low water of spring tides. This basin 
affords access to two graving docks of large dimensions, each 
dock serving also (when not occupied) as a lock for entrance into 
the closed basin. One of these docks has a length of 745 feet on 
floor, with 204 feet over the sill at low-water springs. The other 
is 741 feet on floor, with 32 feet over the sill at low- water springs. 
Each of these docks can be subdivided by means of an inter- 
mediate caisson. A third dock, opening out of the closed basin, 
is 480 feet in length, with 32^ feet over the sill at high water of 
neap tides, and provision is made for an increase of length when 
required. An entrance lock, 730 feet in length between caissons, 
with 32 feet over the sill at low water of spring tides, gives 
direct access from the Hamoaze to the closed basin, which is 1550 
feet in length, 1000 feet in width, and covers an area of 36J 
acres, with a depth of 32^ feet at low-water springs. An addi- 
tional entrance, closed by caissons, but without a lock, com- 
municates with the Hamoaze. A wharf wall forming the eastern 
boundary of the closed basin will afford a length of wharfage of 
800 yards, with 30 feet alongside at low-water springs. The site 
of these works is an expanse of mud overlying rook at varying 
depths, which in some places reach 100 feet or more below the 
level of coping. As the walls of docks, lock, and basins are in 
every case carried down to the rock, it follows that the process of 
constructing foundations at such great depths involves engineer- 
ing operations of considerable magnitude and difficulty. 

The docks and basins above described are remarkable for the 
depths at which their floors and entrances are laid, and this, 
combined with the tidal rise of 15^ feet, causes the problem of 
closing and opening the dock and lock entrances to be attended 
with somewhat more than ordinary difficulty. It is- therefore 
not out of place to describe very briefly the practice in this 
respect customary in H.M. dockyards. The ordinary lock gate 
usually found in private docks (though some of the finest modern 
docks use caissons) is too familiar to need description, but this 
form of closing an entrance does not afford facilities for carrying 
a railway line across the dock or lock, and where this is required 
a swing bridge must be constructed. In the case of H.M. dock- 
yards it frequently happens that railway lines cross the dock 
entrances, and the weight to he transported by their means, such 
as heavy guns, boilers, machinery, and the like, would require a 
swing bridge of great strength and considerable span. It has 
consequently been found convenient and economical to construct 
the apparatus for keeping the water out of the dry dock in such 
a form as to combine the functions of a movable dam and a 
swing bridge, and this is done by the employment of so-called 
“caissons.” The great majority of dock entrances in H.M. 
dockyards are closed by caissons, and these are, broadly, of twm 
principal types — the floating or ship caisson and the sliding 
caisson. The former is sunk into its place in a groove prepared 
in the dock walls for its reception by means of water supplied by 
hose into a ballast tank, and raised again by letting the water 
out. The latter type consists of a rectangular steel or iron box- 
shaped dam, which is drawn across the entrance by machinery, 
or withdrawn into a recess provided in the side of the dock 
entrance when access is required into the dock. Both types can 
be designed to carry a railway across their upper deck capable 
of sustaining the heaviest loads ever required. When the caisson 
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is in its place across the entrance and the dock is dry, it has of 
course to sustain the maximum water pressure which can come 
upon it at the highest tides. Owing to the causes above men- 
tioned, the caissons at Keyham are of exceptional dimensions, 
and the mechanical problems to be dealt with in their design 
are of no ordinary kind. They are, as a rule, sliding caissons, 
constructed of riveted mild steel, and capable 0 ^ -withstanding a 
hydraulic pressure amounting in some cases to 3700 tons. 

Simons Bay (Cape of Good Hope ). — The existing naval 
yard at this station covers an area of about 13 acres, 
exclusive of the victualling establisfiment and naval 
hospital, and is provided witli a small camber, slipways 
for torpedo-boats and small vessels, together with various 
dockyard buildings, storehouses, coal stores, Ac., but has 
no dry dock or deep-w^ater wliarf. The new works pro- 
posed under tfie Naval Works Loan Act of 1899, at an 
estimated cost of two and a lialf millions sterling, are 
situated near Blockhouse Point, to the east of the present 
naval yard. These works consist of a tidal basin of 28 
acres in extent, and with a depth of 30 feet at low-water 
spring tides, enclosed by a breakwater on the eastern and 
northern sides and a similar projecting arm or pier on 
the west. The entrance to the basin faces north-westerly, 
and is 300 feet in width. South of the basin is a large 
reclaimed area forming the site of the new dockyard. 
Opening from the basin is a dry dock, 750 feet in length 
on blocks, with an entrance 95 feet wide and having 30 
feet over the sill at low- water spring tides. 

This dock can be subdivided by an intermediate caisson 
in such a manner as to form two docks, respectively 400 
feet and 320 feet in length, or 470 feet and 250 feet in 
length on blocks, as may be required, or the full length 
of 750 feet can be made available when necessary. The 
dockyard buildings include extensive shops for the chief 
engineer's and chief constructor’s departments, the pump- 
ing-engine house, working sheds, Ac., while ample space 
is reserved for additional docks and buildings. Berthing 
accommodation is provided in the basin alongside the 
wharf walls which surround it. The walls available for 
this purpose have a total length of 2585 feet lineal, are 
constructed of interlocked concrete block work, with an 
available depth of water of 30 feet at low water, and are 
furnished with powerful shear-legs and cranes for the use 
of vessels alongside. Extensive sheds for the storage of 
coal are provided. The whole of the dockyard area, 
together with that of the enclosing breakwater and pier, 
will be formed by reclamation from the sea ; and as the 
total space thus created amounts to 35 acres, the entire 
extent of the proposed works, including the tidal basin, 
will amount to 63 acres in area. The works thus briefly 
described will, in combination with the existing yard, form 
an important naval station for the requirements of the 
fleet in South African waters. 

Hong-Kong . — The naval yard at this important station 
consisted of an area of some 4| acres in extent, but 
unprovided either with basins, dry docks, or any wharfage 
suitable for large vessels. The widening range of political 
affairs in the East, and the increasing requirements of the 
na-vy in Chinese waters, had, however, made it obvious that 
the existing resources of the naval yard were inadequate. 
The result was an Admiralty scheme of enlargement. The 
principal features of this scheme are as follows : A tidal 
basin of acres in extent is provided, having a depth of 
30 feet at low-water springs, and enclosed by wharf walls, 
giving a total length of wharfage of 2900 feet lineal. A 
dry dock, opening direct into the roadstead, 550 feet in 
length on blocks, 95 feet wide at entrance, and with 30 
feet over the sill at low-water springs, will accommodate 
the largest vessel in H.M. navy. Extensive workshops 
for the chief constructor’s and chief engineer’s departments, 
shears, cranes, pumping - engine house, and slipway for 



bpjtish] 

small craft, mil also be provided. The site of the exten- 
siou will be formed by reclamation, and the additional 
area thus formed, including the basin, will equal 34-J 
acres. The present yard will thus be increased from 4f 
acres to 39 J acres in area, and the extension will mark 
an important stage in the development of the accommoda- 
tion required to meet the necessities of the fleet in the 
East. The existing establishment at Kowloon will be 
augmented by the construction of coaling jetties, &c. 

(c) Ha/oal Barracks^ Hospitals, (&c. 

The works in progress under this heading are in- 
cluded in the following general remarks on the shore 
establishments of the navy, which include barracks for the 
seamen, royal marines, and royal marine artillery, training 
schools, hospitals, and victualling stores. The policy in 
recent years with regard to naval barracks has been to 
provide buildings on shore in place of berthing the men 
in hulks moored alongside the dockyards ; and in pursu- 
ance of this policy naval barracks have been provided, or 
are under construction, in the vicinity of the three great 
dockyards — Portsmouth, Devonport, and Chatham. At 
Portsmouth new barracks on the site of the old Anglesey 
barracks have been commenced, and when completed will 
provide quarters for 4609 officers and men. At Devon- 
port, as before described, the naval barracks adjacent to 
the extension works at Keyham were erected to accommo- 
date 1000 officers and men, and the buildings are now 
being extended so that the numbers may be increased 
to 2313 officers and men. At Chatham the site of the 
old convict prison is being utilized for constructing 
quarters for 3731 officers and men. The royal marines 
have barracks at Forton, near Gosport ; at Stonehouse, near 
Plymouth; and at Chatham, with a depot at Walmer 
recently enlarged. The barracks and training establish- 
ment of the royal marine artillery are at Eastney, near 
Portsmouth, and provide accommodation for 1800 officers 
and men. The above-mentioned buildings include all 
necessary accessories, such as canteens, drill sheds, sick 
quarters, and the various buildings required for the accom- 
modation and training of seamen and marines. The 
training schools on shore include the gunnery establish- 
'ment at Whale Island in Portsmouth harbour, where an 
area of 73 acres has been formed by the deposit of ex- 
cavated material from the dockyard extension works, and 
a gunnery school, provided for 1100 officers and men, with 
parade ground, gun drill battery, sick quarters, rifle 
range, &c. The establishment is about to be enlarged to 
accommodate an additional number of officers and men 
under instruction. At Dartmouth H.M.S. Britannia 
has hitherto been used as the training school for naval 
cadets, but a new naval college is now being erected on 
the high ground overlooking the site where the Britannia 
is moored. Greenwich Hospital, formerly appropriated 
to naval pensioners, is now used as a college for the 
instruction of naval officers in the more advanced branches 
of their profession, while at Keyham there is a college for 
engineer students. The largest naval hospital and medical 
school is at Haslar, near Gosport, covering an area of 
88 acres, wflth beds for 1084 patients. Stonehouse Naval 
Hospital has 700 beds for the use of seamen and marines 
of the Devonport district. At Chatham the existing 
hospital accommodates nearly 250 patients, and a new 
hospital for 600 beds is uuder construction. Hospitals or 
sick quarters are also provided at Great Yarmouth, Dart- 
mouth, Haulbowline, Portland, and South Queensferry. 
The chief victualling establishments are Deptford for the 
Thames, Chatham, and Sheerness ; the Clarence Yard at 
Portsmouth; and the Boyal William Victualling Yard 
at Plymouth and Haulbowline. Magazines for warlike 
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stores are established close to the principal dockyards and 
within easy access by rail or water. At foreign stations 
Malta has a hospital and victualling yard, Gibraltar 
has a hospital, and the other chief naval stations in 
different parts of the world have a shore establishment 
on a scale adapted to meet their probable requirements. 

The chief features in the extensions of H.M. 
dockyards carried out between 1880 and 1901 
under the ordinary navy votes, and not already na^ votes. 
referred to, may now be briefly described. 

Portsmouth , — The extension works at this dockyard, 
described in the ninth edition article Docxyauds, and 
completed prior to 1880, formed an important stage in the 
history of this station, and, together with the w’orks at 
Chatham carried on at about the same period, marked an 
epoch of advancement in H.M. yards, following as they did 
the transformation which had already taken place in naval 
construction in the substitution of iron for timber and of 
steam in lieu of sail propulsion. This extension, commenced 
in 1867, was designed to meet the naval requirements of 
the day, and no works of equal magnitude have since been 
carried out at this port. The developments of naval 
architecture and the increasing length of modern cruisers 
necessitated, however, additional dry dock accommodation, 
and in 1896 Docks Nos. 14 and 15 were completed, having 
a floor length of 557 feet, with 33 ft. 10 in. over the 
sill at high-water springs. These were the longest docks 
in the service, with the exception of a double dock at 
Portsmouth. Other important works carried out since 
the completion of the extension may be summarized as 
follows : — The renewal and extension of the jetties on the 
west front, and, in late years, the construction of jetties 
at the entrance to the tidal basin and at the north wall ; 
a torpedo range in the harbour; the establishment of a 
coaling wharf at coaling-point, with hydraulic appliances ; 
the widening of the entrance between Basins 4 and 5 ; 
the erection of various buildings, such as torpedo and 
gun-mounting stores, electrical shops, and the like, with 
numerous subsidiary works of more or less importance. 
Extensive dredging of the harbour is in progress for 
the purpose of increasing the berthing accommodation for 
the fleet. 

Chatham dockyard covers an area of 516 acres, including 
the extension works described in the ninth edition article 
on Dockyards and completed prior to 1880. No works 
of equal magnitude or importance have been carried out 
since that date at this yard, but among the principal 
additions or improvements which have been made from 
time to time may be mentioned extensive dredging opera- 
tions in the Medway for the deepening of the navigable 
channel and approach to the basins and docks, the pro- 
vision of a 160-ton crane, the lengthening of Dock No. 5, 
and the erection of various yard 'buildings. Additional 
dry dock accommodation is provided for under the Naval 
Works Act. 

Pembroke dockyard has an area of some 79 acres, and 
is furnished with one dry dock 387 ft. 8 in. in length on 
blocks, numerous building slips of various lengths, and 
the usual shops, stores, and other dockyard buildings. 
The Carr Bocks jetty now under construction will form, 
when completed, a valuable addition to the resources of 
the yard in the fitting out and completion of vessels, 

Haulbowline dockyard was practically completed about 
the year 1889, and covers an area of 33 acres, while the 
adjoining victualling yard of 22 acres makes the total 
area of this naval station 55 acres. The yard includes a 
closed basin of 9 acres in extent, with entrance from 
Queenstowm harbour, and with 32 ft. 8 in. , over the sill 
at high-water springs. A dry dock at the south end 
of the basin has a length of 408 feet on blocks, and is 


DOCKYARDS 



496 

94 feet wide at entrance. The basin is enclosed by wharf 
walls with a total length of 1700 feet, and furnished 
with 60 -ton shears, cranes, &c. A slipway is provided 
at the south end of the basin, and the dockyard buildings 
comprise a pumping- engine house, constructors’ shops, 
furnace house, worksheds, &c. 

Malta dockyard was but briefly referred to in the 
ninth edition article, and some further notice is desir- 
able here. The dock and victualling yards occupy to- 
gether an area of some 100 acres, spread over the shores 
on both sides of those arms of the grand harbour known 
as “ Dockyard ” and “ French ” creeks, the dockyard being 
located partly on the former, but principally on the latter 
creek. In 1880 the graving dock accommodation con- 
sisted of one double dock at the extremity of Dockyard 
creek, known as No. 1 and 2 Docks, with a total length of 
about 525 feet, and with 25 feet over the sill at average 
water level, the tidal range at Malta being but slight ; 
and opening into French creek a dry dock of more 
modern construction, known as No. 3, or the Somerset 
Dock, 427 feet long on floor, and with 34 feet over the 
sill. Subsequently to this period the fine range of build- 
ings known as the iron ship repairing shop was erected 
close to the Somerset Dock, and added greatly to the 
repairing resources of the yard. Dock No. 4, or the 
Hamilton Dock, was completed in 1891, having a length 
on floor of 520 feet, a width of entrance of 94 feet, and 
with 35 ft. 5 in. depth over the sill at average water 
level. Associated with this dock was the construction of 
adjacent deep-water wharf walls, together with the great 
160-ton crane. New gun -mounting stores, boiler shop, 
boat sheds, canteen, coal stores, &c., are among the more 
recent additions to the yard, and preparations are being 
made for additional dry dock accommodation 

Halifax naval yard has an area (including the hospital 
ground) of about 18 acres. The yard is provided with 
slipways for small craft, shops, stores, &c., but does not 
possess a dry dock. A private dock in the immediate 
vicinity completed in 1889, under a Government subsidy, 
has a floor length of 560 feet, a width of entrance of 891- 
feet, with 30 feet over the sill at high-water springs. 

Bermuda naval yard is provided wdth a camber or 
small enclosed harbour protected with a breakwater. 
Within the camber is moored an iron floating dock having 
an inside length of 330 feet. Additional dock accom- 
modation is contemplated. 

Jamaica naval yard covers an area of about 13 acres, 
but there is no graving dock. 

Sydney . — The naval yard at this port is situated on 
Garden Island, Wooloomooloo Bay, and is provided with 
a deep-water wharf with shears, an engineer’s shop, naval 
and victualling stores, coal stores and coaling wharf, 
boat slip, (fee. Accommodation for docking H.M. ships is 
found in the Fitzroy and Sutherland Docks at Cockatoo 
Island, the former having a length of 474 feet on 
blocks, with an entrance of 59 feet in width; and the 
latter a length of 602 feet on blocks, with an 84 -feet 
entrance, having 32 feet over the sill at high-water 
spring tides. 

In addition to the above are naval stations at Ascen- 
sion, Bombay, Calcutta, Trincomalee, and Esquimalt, 
together with works in contemplation at Wei-Hai-Wei. 

The literature on the subject of H.M. dockyards is not ex- 
tensive, but the following papers and works may be consulted 
with advantage :—Beknays. Chatham Dockyard Extension 
Works,'’ M . E . Lectures. Chatham, 1879. — CoLSOX and Meyer. 
“Portsmouth .Dockyard Extension Works,” Proc. Inst. G. E., 
1881. — Colson. “Hamilton Graving Dock, Malta,” Proc. Inst. 
O . E.i 1894. — “The Two New Docks at Portsmouth,” 
vol. Ixxxi.— CooDE, Son, and Matthews. “Dover Harbour 
Works,” Brit. Assoc. Mechanical Science Section. London, 1899. I 
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See also Yernon-Harcourt. Harbours and Docks. London, 
1885. — C. Colson. Ifotes on Docks and Dock Construction. 
London, 1894. (h. P.) 

Dockyard Administration . — To a great maritime power 
like Great Britain the importance of possessing adequate 
dockyards fitted with every requirement for a fleet is suffi- 
ciently obvious. In the dockyard are brought together all 
the materials of every class and kind required in the con- 
struction of ships ; and here is provided the labour required 
for the building of them. In the dockyard the ships receive 
their provision for offence and defence and their means for 
navigation, and are fitted in every detail for their service. 
Depending as the British empire does on the efficiency of 
its navy to safeguard it from attack and to protect its 
commerce, it is essential to remember that the navy could 
not carry on its work successfully if there did not exist an 
efficient civil service such as is found in British dockyards. 
In speaking of these establishments, it may he necessary 
to note that, in addition to the work in the yards of the 
State, much of that which has been alluded to is carried 
on in private yards, though the ships built in these last are 
equipped and brought to completion in the Government 
establishments. A dockyard may he defined as an 
enclosure in which are sufficient basins, building slips, dry 
and wet docks, ammunition, store and coal magazines, coal- 
ing wharfs and appliances, and all other things necessary 
for the life of the ships. It may be noted that a wet 
dock is a receptacle for a ship which is open to the tide, 
and a dry dock one specially constructed to receive ships 
for the repair of the under-water portions of their hulls in 
the most advantageous conditions. 

An ordinary observer, looking at the great mass and 
variety of stores arriving alongside a ship, and seeing 
hundreds of men busily engaged in every part of her, may 
not at once recognize the existence of a system. But 
closer observation will show that there is a thorough 
organization, that every man knows his duties, and that 
every separate party bringing stores or requirements is 
informed as to exactly what is required to be done with 
them. The operations go on with celerity, regularity, and 
order, and it is a matter of astonishment to those who 
know the vast and varied character of the work how 
quietly it proceeds and how soon order is evolved from 
apparent chaos. The dockyards at home and abroad 
lie within the province of the controller of the navy 
(the third lord of the Board of Admiralty) ; and the 
director of dockyards, whose office, replacing that of sur- 
veyor of dockyards, was created in December 1885, is 
responsible to the controller for the building of ships, 
boats, (fee., in dockyards, and for the maintenance and 
repair of ships and boats, and of all steam machinery in 
ships, boats, dockyards, and factories. The director of 
naval construction, who is also deputy -controller, is re- 
sponsible, not only for the design of ships, but for their 
construction, in the sense that he approves great numbers 
of working drawings of structural parts prepared at the 
dockyards. But the director of dockyards is the Admir- 
alty official under whose instructions the work goes on, 
involving the employment and supervision of an army of 
artisans and labourers. Instructions, therefore, emanate 
from the Admiralty, but the details lie with the dockyard 
officials, and in practice there is a considerable decentraliza- 
tion of duties. 

The superintendent of a British dockyard is a rear- 
admiral in the case of Portsmouth, Devonport, and Chat- 
ham, and abroad of Malta, but a captain is the superin- 
tendent of smaller yards, Sheerness and Pembroke at 
home, and Gibraltar, Bermuda, Jamaica, Hong -Kong, 
Sydney, and Ascension abroad ; and there are smaller ' 
establishments at Halifax, N.S., the Cape of Good Hope, 
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Trincomalee, and Vancouver; while the Indian Govern- 
ment has dockyards at Bombay and Calcutta. 

The chief function of a dockyard is the building and 
maintaining of ships in efficiency. The constructive work 
is carried out under the care of the chief constructor of 
the yard, in accordance with plans sent down from the 
Admiralty. The calculations for displacement, involving 
the draught of water forward and aft, have already been 
made, and, in order to ensure accuracy in the carrying out 
of the design, an admirable system has been devised for 
weighing everything that is built into the new ships or 
that goes on board ; and it is astonishing how very closely 
the actual displacement approximates to that which was 
intended, particularly when the tendency of Veights to 
increase, in perfecting a ship for commission, is considered. 
The late Mr Fronde, who carried out experiments for 
many years at Gosport as to the best form for the hulls of 
ships, was amazed at the great magnitude of the calcula- 
tions involved in the design of modern vessels. The ship 
being built to her launching weight, the duty of putting 
her into the water devolves upon the chief constructor of 
the yard, and failures in this matter are so extremely rare 
that it may almost be said they do not occur. As soon as 
the ship is water-borne the responsibility falls upon the 
King’s harbour master, who has charge of her afloat 
and of moving ships into the fitting basins. When the 
ship has been brought alongside the wharf, the responsi- 
bility of the chief constructor of the yard is resumed, and 
the ship is carried forward to completion by the affixing 
of armour plating, the mounting of guns, often the instal- 
ment of engines, boilers, and electrical and hydraulic gear, 
and the fitting of cabins for officers, mess places for men, 
and storerooms, and a vast volume of other work un- 
necessary to be specified. In regard to the complicated 
details of guns and torpedoes, the captains of the gunnery 
and torpedo schools have a function of supervision. The 
captain of the fleet reserve also closely watches the work, 
because, when the heads of all departments have reported 
the ship to be ready, she has to be inspected by the com- 
mander-in-chief at the port, and then passed into the fleet 
reserve as ready for sea, and there the captain of the fleet 
reserve is responsible for her efficiency. Other important 
officers of a dockyard are the chief engineer ; the superin- 
tendent civil engineer, who has charge of the work in- 
volved in keeping all buildings, docks, basins, caissons, 
roads, &c., in repair; the naval store officer, who has 
charge of most of the stores in the dockyard ; and the 
cashier of the yard, whose name sufficiently expresses his 
duties. 

The system of conducting business at the dockyards is 
analogous to that which prevfiils at the Admiralty. There 
is personal communication between the officers responsible 
for the work, and, as at Whitehall, facilities are afforded 
for coming to rapid decisions upon matters that are in 
hand, and the operations are conducted with an ease 
which contributes much to efficiency. It is the custom 
for all the principal officers of the dockyard to meet at the 
superintendent’s office at 9.30 a.m. every day, in order 
that they may be made acquainted with the orders from 
the Admiralty and may discuss the work of the day, 
settling the necessary details as they affect the several 
departments. It thus follows that there is a complete 
understanding among the principal officers as to the work 
to be done, and a full recognition of the part which each 
is to play in its execution. The result is that time is 
gained by the avoidance of the necessity of passing 
minutes from department to department — ^a system which 
would act prejudicially in many cases. 

An efficient police service is a necessity in a dockyard. 
The force necessary is supplied from the Metropolitan 
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police, and is under the orders of the superintendent 
of the yard for duties connected with it, and under 
the commissioner of police for the discipline and dis- 
position of the force. The charges are, of course, paid 
by the Admiralty, and the system answers well. 

(e. y. h. ; J. Ld.) 

2. United States. 

The shore stations under control of the Navy Department 
(see Admiealty Administeation), and collectively known 
as naval stations, are under different names according to their 
nature. Of those called Navy Yards, and intended for the 
general purpose of sources of supply and for repairs of ships, 
there are within the United States twnlve in number. 
Two of them are on the Pacific coast, situated on Puget 
Sound, at Bremerton, Washington; and at Mare Island, near 
San Francisco. The other ten are on the Atlantic coast, 
and are situated at Kittery, Maine; Boston, Mass.; New 
London, Conn. ; Brooklyn, N.Y. ; Philadelphia, Pa. ; 
Washington, D.C. ; Portsmouth, Va. ; Port Eoyal, S.C. ; 
Pensacola, Fla. ; and Key West, Fla. There are also 
such naval stations at Havana, Cuba; San Juan, Porto 
Bico ; Honolulu, H.I. ; Cavite, P.I. ; and Island of Guam, 
in the Ladrones Islands. A floating dock with a lifting 
capacity of 15,000 tons is being built for Government use 
at Algiers, La., near New Orleans. 

Besides these, there are important naval stations 
established for special purposes, but which in some cases 
are also available for ports of supply and for repairs. 
These are : the Naval Academy, Annapolis, Md., for the 
instruction of naval cadets; the training stations at New- 
port, B.I., and Yerba Buena Island, CaL, for the instruc- 
tion of apprentices; the proving ground at Indian Head, 
Md., on the Potomac river, where all Government-built 
ordnance is tested; the War College at Newport, B.I., 
for the instruction of officers ; the torpedo station at 
Newport, for the instruction of officers and men in 
torpedoes, electricity, and submarine diving; the naval 
observatory at Washington ; and the marine post at Sitka, 
Alaska. Coaling depots have been established at Hono- 
lulu, Pago Pago, Samoan Islands, and at Manila, P.I. 
Numerous others are to be established soon, both at home 
and abroad. 

Naval hospitals are located at the Portsmouth, Boston, 
New York, Philadelphia, Washington, Norfolk, and Mare 
Island yards; at Newport, B.I. ; Cavite, P.I. ; and Yoko- 
hama, Japan. 

Information regarding the dry docks is given in the 
table on the following page. 

The commandant of a navy yard and station, who is 
usually a rear-admiral, is its commander -in -chief. His 
official assistants are called heads of departments. The 
captain of the yard, who is next in succession to com- 
mand, has general charge of the water front and the 
ships moored there, and of the police of the navy yard ; it 
is his duty to keep the commandant informed as to the 
nature and efficiency of all work in progress. The equip- 
ment officer has charge of anchors, chains, rigging, sails, 
and the electric generating plant. The other heads of 
departments are the ordnance officer, the naval con- 
structor, the engineering officer, the general storekeeper, 
the paymaster of the yard, the surgeon, and the civil 
engineer. The clerks and draughtsmen employed by these 
officers are appointed under civil service rules, and their 
employment is continuous so long as funds are available. 
The foremen are selected by competitive examination, and 
their number is fixed. In the employment of mechanics 
and labourers, veterans are given preference, after which 
follow persons previously employed who have displayed 
especial efficiency and good conduct. The rates of wages 
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are determined semi-annually by a board of officers, wbo 
ascertain tbe wages paid by private establishments in 
the vicinity of tbe navy yard. Eight hours constitute 
the legal w^ork day. When emergencies necessitate longer 
hours the workmen are paid at the ordinary rate plus 50 
per cent. 

The nature and extent of work to be performed upon 
naval vessels is determined by the Secretary of the Navy ; 
the commandant then issues the necessary orders. The 
material required is obtained by a system of requisitions, 
which provide for the purchase from the lowest bidder 
after open competition. Heads of departments initiate 
the purchase of materials which are peculiar to their own 
w’ork; ordinary commercial articles, however, are usually 
carried in a special stock called the “Naval Supply Fund,” 
which may be drawm upon by any head of department. 
AH materials are inspected, both as to quantity and quality, 
by a board of inspectors consisting of three officers. 

(w. T. s.) 

3. Other Dockyards. 

France . — The French coast is divided into five naval 
arrondissements, which have their headquarters at the five 
naval ports, of which Cherbourg, Brest, and Toulon are 
the most important, Lorient and Eochefort being of lesser 
degree. All are building and fitting-out yards. Each 
arrondissement is divided into sous-arrondissements, having 
their centres in the great commercial ports, but this 
arrangement is purely for the embodiment of the men 
of the Inscription Maritime, and has nothing to do with 
the dockyards as naval arsenals. In each arrondissement 
the vice-admiral, who is naval prefect, is the immediate 
representative of the Minister of Marine, and has full 
direction and command of the arsenal, which is his head- 
quarters. He is thus commander-in-chief, as also governor- 
designate for time of war, but his authority does not extend 
to ships belonging to organized squadrons or divisions. 
The naval prefect is assisted by a rear-admiral as chief of 
the staff (except at Lorient and Eochefort, where the office 
is filled by a captain), and a certain number of officers, 
the special functions of the chief of the staff having relation 
principally to the efficiency and personnel of the fleet, 
while the “major-general,” who is usually a rear-admiral, 
is concerned chiefly with the materiel. There are also 
directors of stores, of naval construction, of the medical 
service, and of the submarine defences (which are con- 
cerned with torpedoes, mines, and torpedo-boats), as well as 
of naval ordnance and works. The prefect directs the 
operations of the arsenal, and is responsible for its 
efficiency and for that of the ships which are there in 
reserve. In regard to the constitution and maintenance 
of the naval forces, the administration of the arsenals is 
divided into three principal departments, the first con- 
cerned with naval construction, the second wdth ordnance, 
including gun-mountings and small-arms, and the third 
with the so-called submarine defences, dealing with all 
torpedo maUriel. 

Olurboiirg^ at the head of the Ootentin Peninsula, is a dockyard 
and harbour chosen on geographical grounds and possessing no 
natural advantages. It owes its existence in the first place to 
Louis XIY., and Yauban as the engineer, but the construction of 
the great breakwater, which encloses the harbour on the north, was 
a work of very great difficulty ; it, after being damaged and washed 
away several times, was recommenced in 183*2 and completed. It 
is over 4000 yards long, is well protected by forts, and has 
two entrances, the eastern passage having been narrowed to 500 
yards by a second breakwater carried out from the Batterie des 
Graves to the He Pel6e, while the western entrance is about 1000 
yards wide, and lies between the main breakwater and a mole run 
out from the Fort de Querqueville. The arsenal covers an area of 
about 54 acres. It consists of an entrance port and of two large 
basins, all cut out of the solid rock, and there are eight dry 
docks, of which the principal are capable of admitting the largest 


vessels. The arsenal is very completely fitted, and there are 
extensive stores, magazines, barracks, and engineering shops. The 
small battleship Henri IV . has been built there, with several 
modern armoured cruisers, and Cherbourg has become the principal 
arsenal for the building of submarine boats. 

The harbour and aisenal of Brest are approached through the 
Goulet, which is divided into two deep channels by the Fiilettes 
and the Mengam Reef, beyond 'which a great expanse of water is 
reached, stretching eastward to Landevenec and ha\dng the arsenal 
of Brest on the north. The arsenal lies in a rocky valley open 
to the harbour, into which the little river Penfeld flows, the two 
sides of the channel being united by a splendid revolving bridge, 
which gives a headway at high tides of 72 feet. The water space 
has an average width of 110 yards in the port, with a maximum of 
about 170 yards and a minimum of 75 yards. Fear the entrance is 
the great basin excavated in 1683 and enlarged in 1864. Beyond are 
the stores and magazines, the old prison, the rope-works, the saw- 
yard, and the building slips, while on the Recouvrance or western 
side, beyond the bridge, are the gun -shops, the salU d^armes, 
machine-shops, basins and slips, as well as coaling and other 
establishments. The arsenal possesses a dry dock for destroyers 
and gunboats, two for cruisers and small battleships, and two for 
the largest classes of ships. A reconstruction has been begun 
which will give two additional large docks, of which one can be 
used for two vessels owing to the provision of a dividing dock- 
gate. Another dock of large size is to be constructed in the 
commercial port. At the entrance to the arsenal, and actually in 
the harbour of Brest, a jetty has been constructed, forming what 
is called the rade-dbri. The works there are to be extended, and 
magazines and engineering shops are to be built on land won from 
the harbour. In regard to building facilities, it may be said that 
Brest has five slips for the construction of vessels ranging from 
150 tons to 13,000 tons. The sinuosities of the valley in which the 
arsenal lies render it somewhat incommodious, but the protective 
harbour mentioned above will considerably increase the facilities. 
The arsenal and the harbour, as well as its approaches, are protected 
by a great number of forts and batteries furnished with modern 
heavy and quick-firing guns. 

The harbour of Lorient is formed by tbe junction of the Blavet 
and Scorff, and is 3^ miles long, the naval arsenal being on the 
Scorff, and chiefly on its right bank. Lorient is a port of con- . 
strucbion, but large ships built there are usually fitted at Brest. 
The largest battleships, such as the Bouvet^ Brennus, and St Louis j 
as well as first-class armoured cruisers, have been constructed 
at the port. There are two dry docks, and the port is well 
equipped, hut the harbour is shallow, and will not accommodate 
a large squadron, the usual anchorage being to the north of the 
He Groix. 

Rocheforty the head of the fourth arrondissement, dates from the 
time of Louis XIY., and is formed by the river Cliarente, the 
waters of which are being deepened to facilitate the approach for 
larger vessels. The largest ships built at the port do not exceed 
8000 tons. There are two dry docks, three building slips, and a 
torpedo basin. 

Toulon is the most important of the French dockyards, and is 
the headquarters of the Mediterranean fleet. The arsenal, which 
was created by Louis XIY., Yauban being the engineer of the 
works, lies on the north side of the Petite Rade. This is 
approached from the Grande Rade by passages at the north and 
south ends of a long breakwater which extends from the direction 
of Le Mourillon towards the Cepet Peninsula. The arsenal has 
been greatly enlarged, and at the present time the water space 
within the moles amounts to about 150 acres, while the quays 
approach 4 miles in length. Outside in the Petite Rade is a 
splendid protected anchorage for a great fleet, the whole being 
commanded by many forts and batteries. There are four great 
basins approached from the Petite Rade — the Yieille Darse, to the' 
east, on the side of Le Mourillon ; the Darse Yauban, next to it ; 
and the Darse de Castigneau and the Darse Missiessj, farther to 
the west. In the Darse Yauban are three dry docks, two of them 
246 feet long, with a depth of water on the sill of about 20 feet ; 
while the third is 283 feet long, with a depth of over 24 feet. 
Three other dry docks are in the Darse de Castigneau, of which 
one is in two sections. The largest of the docks is 385 feet 
long, and the depth of water on the sill in all these docks 
averages 30 feet. In the Darse Missiessy are two dry docks, 426 
feet long, with a depth on the sill of over 32^ feet. There are 
several building slips, and the yard is supplied with a gun foundry 
and wharf, fitting shops, boiler works, victualling and other 
establishments, rolling mills, magazines, and everything that can 
be required to make it the efficient base of a great fleet. Le 
Mourillon is a subsidiary yard at Toulon, devoted chiefly to ship- 
building, and possessing large facilities, including five covered slips. 

Gorsicay which has naval harbours at Ajaccio and o-ther places, is 
a dependency of the arsenal at Toulon. Porto Yeccbio is intended 
to be made a centre of the mobile defence of the island, with 
every facility for the repairing of torpedo-boats ; Bonifacio to be 
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improyed as a secondary station ; Bastia to be provided ’with a 
floating dock ; and minor establishments to be formed at Galvi 
and the lie Eousse. 

Dookirg far'Uities axe being increased in Algeria, and the naval 
'■'.r.iii'ji i'-. lit i:'x united with that of Tunis. JSizerta, the Tunisian 
portj has been made a naval base by the deepening and fortifying of 
the canal which is the approach to the inner lake, upon which 
naval establishments are being constructed for the refitting, coal- 
ing, and provisioning of the fleet. There are arsenals also at Saigon 
and Hai-phong, and an establishment at Diego Suarez, which is 
being extended. 

The subsidiary establishments in France are the gun foundry at 
iRuelle ; the steel and iron works at G%6rigny, where anchors, chains, 
and armour-plate are made ; and the works at Indret, on an island 
in the lower Loire, w’here machinery is constructed. There are 
many private shipbuilding establishments in the country, ^ the 
most important being the Forges et Chantiers de la Mediterranee at 
La Seyne, on the lesser roadstead at Toulon, where very many 
French and foreign warships of the largest classes have been built. 
The same company has a building yard at Graville, near Havre. 
Other establishments are the Ateliers et Chantiers de la Loire, at 
Saint Nazaire ; the FTormand Yard, at Havre; and the Chantiers 
de la Gironde, near Bordeaux. 

Germany . — With the expansion of the German navy 
considerable additions have been made to the two prin- 
cipal dockyards. These are Wilhelmshaven, the naval 
headquarters on the Korth Sea, and Kiel, the headquarters 
on the Baltic, Danzig being an establishment of lesser 
importance, and Kiao-chow an undeveloped base in the 
Shan-tung peninsula, China. The chief official at each 
home dockyard is the superintendent (Oberwerftdirektor), 
who is a rear-admiral or senior captain directly responsible 
to the Kaval Secretary of State. Under the superin- 
tendent’s orders are the chief of the “ Ausrustung ” depart- 
ment, or captain of the fleet reserve, the directors of 
ordnance, torpedoes, navigation, naval construction, en- 
gineering, and harbour works, with some other officers. 
The chiefs of the constructive and engineering departments 
are responsible for the building of ships and machinery, 
and for the maintenance of the hulls and machinery of 
existing vessels • while the works department has charge 
of all work on the quays, docks, &c., in the dockyard and 
port. A great advance has been made in increasing the 
efficiency and capabilities of the imperial dockyards by 
introducing a system of continuous work in the building 
of new ships and effecting alterations in others, and German 
material is exclusively used. 

Wilhelmshaven, on the Jade, is an artificial port, and has been 
constructed entirely since the year 1857, when extensive works 
were undertaken to protect the port from the inroads of the North 
Sea. The old port is on the western side, where, communicating 
with the sea by the fitting basin, is a building harbour with three 
dry docks and two building slips. Here two other large dry docks 
are now being constructed at a total cost of 12 million marks, 
partly contributed by the North German Lloyd in consideration 
of the navy forgoing the right to precedence over all vessels of the 
mercantile marine in regard to the use of the company’s dock at 
Bremerhaven. This renunciation only applies to times of peace. 
The new docks will admit the largest men-of-war, even if lying 
deep in the water through the flooding of compartments, and will 
he provided with very powerful pumping apparatus, which will 
empty them in 2^ hours. After the war with France a second 
building period was entered upon at Wilhelmshaven, and works, 
including another harbour entrance, were continued until 1886. 
A new mole is now being built on the east side, where a third 
entrance to the harbour is projected, as well as the construction of 
a great basin and other works. There are at the present time two 
large building slips at the yard, a floating dock, and the five dry 
docks, built and building, alluded to above. The machine-shops, 
ordnance, and other stores and magazines are very extensive. 

The North Sea station is now in direct communication with 
the arsenal at Kiel, on the Baltic, by way of the Kaiser Wilhelm 
Canal from Brunsbiittel, on the Elbe, to Holtenau, on Kiel Bay. 
Kiel is an extremely important naval station on the eastern side 
of the Schleswig-Holstein neck and on one of the finest harbours 
in the world, and possesses a fully equipped arsenal equal to all 
the requirements of the Baltic command. Kiel itself has greatly 
grown since the war of 1864 gave it to the Prussians? The 
arsenal is provided with a complete establishment for the buildim^ 
fitting, and provisioning of a great fleet ; and the docking facilities 


are being increased by the building of two great dry docks analogous 
to those at Wilhelmshaven. There are at the present time four 
building and patent slips, four dry docks, and two floating docks. 
A new harbour for torpedo craft is being constructed in Wick Bay, 
south of the mouth of the Kaiser Wilhelm Canal. No account of 
Kiel would be complete without a reference to the Germania Yard 
which is now an establishment of the Krupp firm, and is capable 
of constructing vessels of the largest class. There are ten building 
slips in this yard, ready or projected, four having lately been built 
and roofed in, so that work can go on in all weathers. The 
Howaldt works at Kiel are also of great importance, and have 
large building facilities, which are being added to, with a floating 
dock for ships of 11,000 tons. 

Danzig is a yard of lesser importance, but very completely 
equipped for the building of small armour-clads and cruisers. Here 
are two building slips and one dry dock. The Schichau Ship- 
building Works at Elbing (where torpedo craft are built) have also 
an important establishment at Danzig, and vessels of the largest 
class have been built there. The Yulkan Y^'ard at Bredow, near 
Stettin, the Weser Company at Bremen, and the establishment of 
Blohm & Yoss at Hamburg, are other important private estab- 
lishments which have built many vessels for the German navy as 
well as for foreign states. 

Hussia . — In Eussia the naval ports are of two classes. 
The most important are Cronstadt, St Petersburg, and 
Nicolaieff. Of lesser importance are Eeval, Sveaborg, 
Sebastopol, Datum, Baku, and Vladivostok. The last- 
named port does not lose importance through the acquisition 
of Port Arthur, which, however, is rapidly becoming the chief 
Kussian naval base in the Pacific. The administration of 
the larger ports, except St Petersburg, which is under 
special regulations, is in the hands of vice-admirals, who 
are commanders-in-chief, while the smaller ports are under 
the direction of rear-admirals. All are directly under the 
Minister of Marine, except that the Black Sea ports and 
Astrabad, on the Caspian, are subordinate to the commander- 
in-chief at Nicolaieff. Latterly Sebastopol has grown in 
importance, and will ultimately become a purely naval 
harbour, the commercial harbour being removed to Peo- 
dosia. The Eussian Government proposes also to remodel 
the harbour works at St Petersburg and Cronstadt, and it 
is stated that the latter will become a naval port only. 
The Emperor Alexander III. Port at Libau, on the Baltic, 
in a region less liable to be icebound in the winter, is 
approaching completion. Considerable progress has been 
made in building ice-breaking vessels, by which it is hoped 
to maintain open passages to the ports during the winter 
months. A small port is being formed on the Y\^hite Sea, 
which may ultimately be connected with the Gulf of Fin- 
land by a canal through the lake region. 

There are two Government dockyards in the city of St Peters- 
burg, both under the supervision of the port admiral. The most 
important of these is the new Admiralty Yard in the centre of 
the city, where both building and repairing work goes forward. 
There are three building slips in the yard, of which two, for the 
construction of the largest battleships, are new and of atone. The 
slips are housed in, so that the building work can go on in all 
weathers. At this yard there is also a very largo experimental 
basin, some 400 feet in length, for trials with models of vessels. 
The yard is well provided with appliances, and there are two large 
machine-shops. The Galerny Island Yard is a little lower down 
the river, and is an important building establishment entirely 
devoted to construction. There are two building slips for large 
vessels, besides numerous workshops, storehouses, and other build- 
ings, and a very fine moulding loft about 600 feet long and nearly 
100 feet broad. The h&tthshiigB Alexander II., Gemgut, Poltava, 
Petro^avlovslc, Sevastojool, and Orel have been built at the Galemy 
Yard. 

The Baltic Yard is near the mouth of the Neva, and was 
originally known as the Baltic Shipbuilding and Engineering 
"Works, but it was taken over by the Ministry of Marine, which 
owned most of the shares, in 1894. Since that time the establish- 
ment has been enlarged, and a new stone building slip, 620 in 
length, completely housed in, has been finished, and numerous 
buildings have been erected. Here the Burik, Eos&ia, Oromdboi, 
and other powerful cruisers were built. The Baltic works are now 
directed by a constructor of the imperial navy, but the work is 
not entirely confined to warship building. 

The dockyard at Cronstadt is the principal arsenal for supplying 
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the Baltic fleet with stores and ammunition, and is largely used 
for repairs, there being four dry docks — the Alexandrovsky, 584 
feet long and 85 feet wide ; the Constantin ovsky, 490 feet long and 
73 feet wide ; the Nikolaievsky ; and the Petrovsky. There are 
numerous workshops, storehouses, magazines, and steam factories, 
with a depot for torpedoes and a torpedo workshop. The work- 
men employed at St Petersburg number about 3500, at the Baltic 
Yard about 7250, and at Cronstadt about 3830. There are no 
strictly private yards for the building of large vessels in Russia, 
with the exception of the Black Sea Company at NicolaiefF. 
Messrs Creighton build torpedo-boats at Abo in Fmland, and the 
Admiralty has steel works at Ijora, w^here some torpedo-boats have 
been built ; and other ordnance and steel works are at Obukhoff 
and Putiloff. The new port at Libau includes an outer port, a 
naval port, and a commercial harbour. In the first named is a large 
basin for ships completing, surrounded by storehouses, workshops, 
and other buildings, as well as another large basin with dry docks 
and workshops for repair, the two being connected by a canal. 
The works in the naval port were approaching completion in 1901. 

At Vladimstoh a fine new dry dock has been opened, which is 
550 feet long and 90 feet wide. The facilities of Port Arthur are 
being considerably developed, and the completion of the railway 
adds greatly to the importance of the port. 

Italy. — The principal Italian state dockyards are Spezia, 
Maples, and Venice, the first named being by far the most 
important. It covers an area, including the water spaces, 
of 629 acres, and there are five dry docks, three of them 
being 433 feet long and 105 feet wide, and two of them 
361 feet long and 98 feet 6 inches wide. The dockyard 
is very completely equipped with machinery of the best 
British, German, and Italian makes. At Spezia several 
of the finest Italian ships have been built. The number 
of hands employed in the yard averages 4000. Spezia has 
two building slips, and for smaller vessels there are two in 
the neighbouring establishment of San Bartolommeo (which 
is the headquarters for submarine mining), and one at San 
Vito, where is a Government gun factory. 

The dockyard at Naples covers an area of about 18 acres, but 
at Oastellammare the establishment is a little larger. There are 
four building slips at the last-named establishment, and a fine dry 
dock is at Naples. 

At Venice are two fine dry docks, 361 feet long, and two build- 
ing slips, and the yard is w’ell equipped for turning out iron and 
steel forgings. A large dry dock has been built at Taranto. 
There is a small naval establishment at Maddalena Island on the 
Strait of Bonifacio. The Italian Government has no gun or 
torpedo fiictories, nearly all the ordnance coming from the Arm- 
strong factory at Pozzuoli, near Naples, and the torpedoes from the 
Schwarzkopf factory at Venice, while armour-plates are produced 
at the important works at Terni. Machinery is supplied by the 
firms of Ansaldo, Odero, Orlando, Guppy & Hawthorn, and Patti- 
son. The three establishments first named have important ship- 
building yards, and have constructed vessels for the Italian and 
foreign navies. The Orlando Yard at Leghorn is Government pro- 
perty, but is leased by the firm, and possesses five building slips. 

Austria-Hungary. — The naval arsenal is on the well- 
protected harbour of Pola, in Istria, which is the head- 
quarters of the national navy, and includes establishments 
of all kinds for the maintenance of the fleet. There are 
large building and docking facilities, and a number of war- 
ships have been built there. There is a construction yard 
also at Trieste. A new coaling and torpedo station is at 
Teodo, large magazines and stores are at Yallelunga, and 
the mining establishment is at Ficella. The shipbuilding 
branch of the navy is under the direction of a chief con- 
structor (Oberster-Ingenieur), assisted by seven constructors, 
of whom two are of the first class. The engineering and 
ordnance branches are similarly organized, 

Spain. — The Spanish dockyards are of considerable 
antiquity, but of diminishing importance. There is an 
establishment at Ferrol, another at Cartagena, and a third 
at Cadiz. They are well equipped in all necessary respects, 
but are not provided with continuous work. A recent 
arrangement is the specialization of the yards, Ferrol being 
designed for larger, and Cartagena for smaller, building 
work. The ordnance establishment is at Carraca. 


- D O D O N A 

Japan. — The principal Japanese dockyard, which w’as 
established by the Shogunate in 1866, is Yokosuka. 
French naval constructors and engineers were employed, 
and several wooden ships were built there. The Japanese 
took the administration into their own hands in 1875, and 
have built a number of vessels of small displacement in the 
yard. The limit of size has been about 5000 tons, but it is 
intended to enlarge the establishment so that vessels of the 
fust class may ultimately be built there. There is a first- 
class modern dry dock which will take the largest battleship. 
About 4000 hands are employed. Shipbuilding would be 
undertaken to a larger extent but for the fact that nearly 
all material has to come from abroad. All the important 
vessels of the Japanese navy have been built in Great 
Britain, France, Germany, and the United States. Japan 
has dockyards of lesser importance at Kure and Sassebo, 
and a fourth is being established at Maisuru, on the north- 
west coast of the main island. (j. ld.) 

Dodgson, Charles Lotwidge Lewis 
Caeroll”) (1832-1898), Enghsh mathematician and 
author. — The literary life of “Lewis Carroll” is familiar to 
every one, but the private life of Charles Lutwidge Uodgson 
was retired and practically uneventful. The son of the Eev. 
Charles Dodgson, vicar of Daresbury, he was born in that 
village on 2 7 th J anuary 1832. Aiter four years’ schooling at 
Rugby, he matriculated at Christ Church, Oxford, in May 
1850; and from 1852 till 1870 held a studentship there. 
He took his degree in 1854, and the following year was 
appointed mathematical lecturer at Christ Church, a post 
he continued to fill till 1881. In 1861 he was ordained. 
His earliest publications, beginning with A Syllabus of 
Plane Algebraical Geometry (1860) and The PormulcB of 
Plane Trigonometry (1861), were exclusively mathe- 
matical; but late in the year 1865 he published, under the 
pseudonym of “Lewis Carroll,” Alices Adventures in. 
Wonderland^ a work that was the outcome of his keen 
sympathy with the imagination of children and their sense 
of fun. Its success was immediate, and the name of 
“ Lewis Carroll ” has ever since been a household word. 
It was followed (in the “Lewis Carroll” series) by 
Phantasmagoria^ in 1869 ; Through the Loohing-GlasSj in 
1871; The Hunting of the Snarlc^ 1876; Rhyme and 
Reason, 1883; A Tangled Tale, 1885; and Sylvie and 
Bruno, in two parts, 1889 and 1893. A number of 
anonymous skits on Oxford topics, that appeared between 
1865 and 1874, were due to his pen. While “Lewis 
CarroU ” was delighting children of aU ages, C. L. Dodgson 
periodically published mathematical works, such as An 
Elementary Treatise on Determinants (1867), Euclid, 
Booh V., proved Algebraically (1874), Curiosa Mathe- 
matica (1888); and throughout this dual existence Mr 
Dodgson pertinaciously refused to acquiesce in being 
publicly identified with “Lewis Carroll.” Though the 
fact of his authorship of the “Alice” books was an open 
secret, he invariably stated, when occasion called for such 
a pronouncement, that “Mr Dodgson neither claimed nor 
acknowledged any connexion with the books not published 
under his name.” He died at Guildford, 14th January 
1898. (r. S’, s.) 

Dodorsa,. — The ruins at Dramisos, near Tsacharo- 
vista, in Epirus, consisting of a theatre, the walls of a 
town, and some other buildings, had been conjectured to 
be those of Dodona by Wordsworth in 1832, but the 
conjecture was changed into ascertained fact by the exca- 
vations of M. Carapanos. In 1875 he made some pre- 
liminary investigations ; soon after, an extensive discovery 
of antiquities was made by peasants, digging without 
authority ; and after this M. Carapanos made a systematic 
excavation of the whole site. The topographical and 
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arcliitectural results are disappointing, and sliow either 
that the site always retained its primitive simplicity, or 
else that whatever buildings once existed have been very 
completely destroyed. As M. Garapanos states that he 
has turned over the whole surface to a considerable 
depth, he can hardly have failed to bring to light whatever 
is left. 

To the south of the hill, on w^hich are the walls of 
the town, and to the east of the theatre, is a plateau about 
200 yards long and 50 yards wide. Towards the eastern 
end of this terrace are the scanty remains of a building 
which can hardly be anything but the temple of Zeus ; it 
appears to have consisted of pronaos, naos or ceUa, and 
opisthodomus, and some of the lower drums of the internal 
columns of the cella were still resting on their founda- 
tions. ISTo trace of any external colonnade was found. 
The temple was about 130 feet by 80 feet. It had been 
converted into a Christian church, and hardly anything 
of its architecture seems to have survived. In it and 
around it were found the most interesting jDroducts of 
excavation — statuettes and decorative bronzes, many of 
them bearing dedications to Zeus ISTaios and Dione, and 
inscriptions, including many small tablets of lead which 
contained the questions put to the oracle. Farther to the 
west, on the same terrace, were two rectangular buildings, 
which M. Carapanos conjectures to have been connected 
with the oracle, but which show no distinguishing features. 

Below the terrace was a precinct, surrounded by walls 
and flanked with porticoes and other buildings • it is over 
100 yards in length and breadth, and of irregular shape. 
One of the buildings on the south-western side contained 
a pedestal or altar, and is identified by M. Carapanos as 
a temjfle of Aphrodite, on the insufficient evidence of a 
single dedicated object ; it does not seem to have any of 
the characteristics of a temple. In front of the porticoes 
are rows ‘of pedestals, which once bore statues and other 
dedications. At the southern corner of the precinct is a 
kind of gate or propylaeum, flanked with two towers, 
between which are placed two coarse limestone drums. If 
these are m situ and belong to the original gateway, it 
must have been of a very rough character; it is very 
improbable that they carried, as M. Carapanos suggests, 
the statuette and bronze bowl by which divinations were 
carried on. 

The chief interest of the excavation centres in the 
smaller antiquities discovered, which are now placed in 
M. Carapanos’s collection in Athens. Among the dedica- 
tions, the most interesting historically are a set of weapons 
dedicated by King Pyrrhus from the spoils of the Homans, 
including characteristic specimens of the pilum. The 
leaden tablets of the oracle contain no certain example of 
a response, though there are many questions, varying from 
matters of public policy or private enterprise to inquiries 
after stolen goods. 

See Vodone et sea Ruines, par Constantin Carapanos. Paris, 
1878. For the oracle inscriptions, see E. S. Roberts in Journal of 
Hellenic Studies, vol. i. p. 228. 

Dolby. See Saintok. 

Dolg'elloyi a market -town, railway station, and 
county town of Merionethshire, Wales, 68 miles south-east 
by south of Holyhead. There are a parish church and 
various chapels. There is a free grammar school (1665). 
The old Parliament House” has been demolished. Area 
of urban district, 175 acres. Population (1881), 2455; 
(1901), 2437. Area of civil parish, 25,375 acres. Popula- 
tion (1881), 3962; (1891), 3785. 

Dollingrer, Johann Joseph Ignaz 

von (1799-1891), German theologian and Church his- 
torian, was born at Bamberg, Bavaria, on 28th February 


1799. He came of an intellectual stock, his grandfather 
and father having both been physicians of eminence and 
professors of one or other of the branches of medical 
science. His father was also a man of general literary 
culture, and celebrated for his power of imparting instruc- 
tion, though he is said to have been somewhat rough and 
overbearing in character. The mother of the young 
Dollinger, too, was a member of a family not undis- 
tinguished in intellectual power. The early education 
of their son was carried out under his father’s super- 
vision ; and though the stories which have become wiclely 
current about the proficiency of Dollinger at an early 
age in Greek and Latin were denied by the celebrated 
theologian himself, we may be sure that he was not 
permitted to be backward in his studies. The elder 
Dollinger, shortly after his son’s birth, was removed to a 
professorship at Wurzburg. There he came into friendly 
relations with the well-known jDhilosopher Schelling, a 
circumstance wffiich doubtless left its stamp for life upon 
his son. 

Young Dollinger mastered the French language very 
early, and soon conceived an enthusiastic admiration for 
Napoleon, which lasted until, at about seventeen years 
of age, he feU in with an account of the treatment of 
Pope Pins YII. by that great conqueror. At this period 
he left the gymnasium at Wurzburg, to which he had 
early been sent, and began to study natural philosophy at 
the university in that city. In 1817 he commenced the 
study of mental philosophy and philology. He thus laid 
a basis of sound general knowledge before he pursued 
the study to which he ultimately devoted himself. This 
study was theology, which he decided to take up in 1818, 
because he believed it to lie beneath every other science 
which could be named. The teaching of theology in 
Boman Catholic Germany was then passing through a 
transition stage. But at that moment ecclesiastical 
history continued to be very ill taught, and young 
Dollinger resolved to carry on the study of it independ- 
ently — a resolution which in all probability materially 
affected his career. 

In 1820 he became acquainted with Huber, another 
fact which, as will be seen, largely influenced his own 
life as well as that of his friend. On 5th April 1822 he 
was ordained priest, after studying awhile at Bamberg, 
and in 1823 — at a very early age — he became professor 
of Ecclesiastical History and Canon Law at Aschaffen- 
burg. Here began his career as author. He then 
took his doctor’s degree, and in 1826 became pro- 
fessor of Theology at Munich, where he spent the rest 
of his life. About this time Dollinger brought upon him- 
self the animadversion of Heine, who was then editor of a 
Munich paper. He described the professor’s face as the 
“gloomiest” in the whole procession of ecclesiastics which 
took place on Good Friday. All shades of Christianity, it 
is to be remembered, came under the lash of that unspar- 
ing satirist. It has sometimes been stated that in his 
earlier years Dollinger was a pronounced Ultramontane. 
This does not appear to have been altogether the case; 
for, very early in his professorial career at Munich, the 
J esuits attacked his teaching of ecclesiastical history, and 
the celebrated Mohler, who afterwards became his friend, 
on being appealed to, pronounced on the whole in his 
favour. He also entered into relations with the well- 
known French Liberal Catholic Lamennais, whose views 
on the reconciliation of the Boman Catholic Church 
with the principles of modern society had aroused much 
suspicion in Ultramontane circles. In 1832 Lamennais, 
with his friends Lacordaire and Montalembert, visited 
Germany, and obtained considerable sympathy in their 
attempts to bring about a modification of the Boman 
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Catholic attitude to modern problems. Bollinger seems to 
have regarded favourably the removal, by the Bavarian 
Government, in 1841, of Professor Kaiser from his chair, 
because he had taught the infallibility of the Pope. On the 
other hand, he published a treatise in 1838 against mixed 
marriages, and in 1843 vnote strongly in favour of requiring 
Protestant soldiers to kneel at the consecration of the Host 
when compelled officially to be present at Mass. More- 
over, in his work on the “ Reformation ” (1846-1848) he is 
very severe on the Protestant leaders, and he also accepts, 
in his earlier works, the Ultramontane view then current 
on the practical condition of the Church of England, a 
view which in later days he 
found reason to change. Mean- 
while he had visited England, 
where he was well received; 
and he afterwards travelled in 
Holland, Belgium, and France, 
acquainting himself with the 
condition and prospects of the 
Roman Catholic Church in those 
countries. In 1842 he entered 
into correspondence with the 
leaders of the Tractarian move- 
ment in England, and some in- 
teresting letters have been 
preserved which were exchanged 
between him and Dr Pusey, Mr 
Gladstone, and Mr Scott (after- 
wards Mr Hope Scott). When 
the last - named joined the 
Church of Rome he was warmly 
congratulated by Bollinger on 
the step he had taken. He, 
however, much regretted the 
gradual and very natural trend 
of his new English allies to- 
wards extreme Ultramontane 
views, of which Archdeacon, 
afterwards Cardinal, Manning 
ultimately became an enthusi- 
astic advocate. In 1845 Bol- 
linger was made representative 
of his University in the Second 
Chamber of the Bavarian 
Legislature. In 1847, in consequence of the fall from 
power in Bavaria of the Abel Ministry, with which he had 
been in close relations, he was removed from his professor- 
ship at Munich, but in 1849 he was invited to occupy the 
chair of Ecclesiastical History. In 1848, when nearly every 
throne in Europe was shaken by the spread of revolutionary 
sentiments throughout the European continent, he was 
elected delegate to the National German Assembly at 
Frankfort, — a sufficient proof that at this time he was 
regarded as no mere narrow and technical theologian, but 
as a man of wide and independent views. It has been 
said that his change of relations to the Papacy dated 
from the Italian war in 1859, but no sufficient reason 
has been given for this statement. It is far more pro- 
bable that, like Grosseteste, he had imbibed in early 
youth an enthusiastic sentiment of attachment to the 
Papacy as the only centre of authority, and the only 
guarantee for public order in the Church, but that his 
experience of the actual working of the Papal system had 
to a certain extent convinced him how little correspond- 
ence there was between his ideal and the reality. He 
may also have been unfavourably impressed with the 
promulgation by Pius IX. in 1854 of the dogma of the 
Immaculate Conception of the Blessed Virgin. But, 
whatever may have been his reasons, he ultimately became 


the leader of those who w^ere energetically opposed to any 
addition to, or more stringent definition of, the powers the 
Papacy had possessed for centuries. By the year 1863 
his position had evidently undergone a change. In that 
year he invited a number of theologians, amounting to 
one hundred, to discuss the question which Lamennais and 
Lacordaire had previously and pjrematurely raised in 
France, namely, the attitude that should be assumed by 
the Roman Catholic Church towards modern ideas. His 
The Church and the Churches (Munich, 1861) dealt to a 
certain extent with the same question. But his address to 
1863 was, as Professor Woker 
says {Internationale Theolo- 
gische Zeitschrif\ July 1899, 
p. 459), “practically a de- 
claration of war against the 
Ultramontane party.” He had 
spoken boldly in favour of 
freedom for the Church in the 
Frankfort National Assembly 
in 1848, but he had found the 
authorities of his Church claim- 
ing a freedom of a very different 
kind from that for which he 
had contended. The freedom 
he claimed for the Church was 
freedom to manage her affairs 
without the interference of the 
State ; the adherents of the 
Papacy desired freedom in 
order to put a stop to the 
dissemination of modern ideas. 
The famous Syllabus^ recently 
put forth by Pius IX., had 
declared war against modern 
science and progress, and had 
reproduced the mediseval claims 
of the Church in a most uncom- 
promising form. The addresses 
delivered in the Assembly of 
Bivines in 1863 were a declara- 
tion in the opposite direction. 
The Pope for a moment seemed 
to hesitate, but there could be 
little doubt what course he 
would ultimately pursue, and after four days’ debate the 
Assembly was closed at his command. It was in con- 
nexion with this question that Bollinger published his 
Past and Present of Catholic Theology and his Univer- 
sities Past and Present (Munich, 1867). 

We now approach the critical period of Bollinger’s life. 
It was about this time that some of the leading theologians 
of the Roman Catholic Church, conceiving that the best way 
of meeting present perils was to emphasize, as well as to 
define more clearly, the authority of the Pope, advised him 
to make his personal infallibility a dogma of the Church, 
and urged strenuously on him the necessity of calling a 
Council for that purpose. There was considerable opposition 
in various quarters. Many bishops and divines considered 
the proposed definition a false one. Others, though 
accepting it as the truth, declared its promulgation to 
be inopportune. But the headquarters of the opposition 
was Germany, and its leader was Bollinger, whose high 
reputation and vast stores of learning placed him far 
above any other member of the band of theological experts 
who now gathered around him. Among them were Ms 
intimate friends Friedrich and Huber, in Bavaria. ^ In 
the rest of Germany he found many supporters, chiefly 
professors in the Catholic faculty of theology at Bonn: 
among these were the famous canonist von Schulte, the 


the assembled divines in 
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learned Bensclij the afterwards celebrated ecclesiastical 
historian Langen, as well as ReinkenSj afterwards bishop 
of the Old Catholic Church in Germany, Knoodt, and other 
distinguished scholars. In Switzerland, Professor Herzog, 
who became Old (or, as it is sometimes called, Christ-) 
Catholic Bishop in Switzerland, and other learned men 
supported the movement. Early in 1869 the famous 
Letters of Janus (which were at once translated into 
English) began to appear. They were written by 
Dollinger in conjunction with Huber and Friedrich, after- 
wards professors at Munich. In these the tendency of the 
Syllabus towards obscurantism and Papal despotism, and 
its incompatibility with modern thought, were clearly 
pointed out ; and the evidence against Papal Infallibility, 
resting, as the Letters ” asserted, on the Forged Decretals, 
and accepted without controversy in an age of ignorance, 
was ably marshalled for the guidance of the Council. 
When, on 8th December 1869, it had actually assembled, 
the world was kept informed of what was going on in 
the Letters of Quirinus^ written by Dollinger and Huber 
while the debates of the Council were proceeding. Some 
of these letters appeared in the German newspapers. 
An English translation was published by Bivington. 
Augustin Theiner, the librarian at the Vatican, then in 
disgrace with the Pope for his outspoken Liberalism, kept 
his German friends well informed of the course of the 
discussions. The proceedings of the Council were 
frequently very stormy, and the opponents of the dogma 
of Infallibility complained that they were not unfrequently 
interrupted, and that endeavours were made to put them 
down by clamour. The dogma was at length carried by a 
considerable majority of the bishops present, and the 
rest one by one submitted, Bishops Hefele, of Rottenburg, 
and Strossmayer, from Croatia, being the last who held out. 
Dollinger, however, was not to be silenced. He headed a 
protest by forty-four professors in the University of 
Munich, and gathered together a Congress at Nuremberg, 
which met in August 1870 and issued a declaration 
adverse to the Vatican decrees. An immense ferment 
took place. In Bavaria, where Dellinger’s influence 
was greatest, the strongest determination to resist the 
resolutions of the Council prevailed. But the authority 
of the Council was held by the Archbishop of Munich 
to be paramount, and he called upon DoUinger to 
submit. Instead of submitting, Dollinger, on 28th 
March 1871, addressed a memorable letter to the arch- 
bishop, refusing to subscribe the decrees. They were, 
he said, opposed to Holy Scripture, to the traditions of 
the Church for the first thousand years, to historical 
evidence, to the decrees of the General Councils, and to 
the existing relations of the Roman Catholic Church to 
the State in every country in the world. “ As a Christian, 
as a theologian, as an historian, and as a citizen,” he added, 
“I cannot accept this doctrine.” The reply of the Arch- 
bishop of Munich was the proclamation of an excommuni- 
cation against the disobedient professor. This roused 
opposition afresh. He was almost unanimously elected 
rector-magnificus of the University of Munich, and Oxford, 
Edinburgh, and Marburg Universities conferred upon 
him the honorary degree of doctor of laws, and Vienna 
that of philosophy. The Bavarian clergy invited Bishop 
Loos, the bishop of a Church in HoUand which for 
more than 150 years had existed independent of the 
Papacy, and had adopted the name of “ Old Catholic,” to 
hold confirmations in Bavaria. The offer was accepted, 
and the bishop was received with triumphal arches and 
other demonstrations of joy. The three Dutch Old 
Catholic bishops declared themselves ready to consecrate 
a bishop, if it were desired. The momentous question 
was discussed at a meeting of the opponents of the Vatican 


decrees, and it was resolved to elect a bishop and ask the 
Dutch bishops to consecrate him. Dollinger, however, voted 
against the proposition, and withdrew from any further 
steps towards the promotion of the movement. This was 
the critical moment in the history of the resistance to the 
decrees. Had Dollinger, with his immense reputation as 
a scholar, as a divine, and as a man, allowed himself to be 
consecrated bishop of the Anti-Vaticanist Church, it is 
impossible to say how wide the schism would have been. 
But he declined to initiate a schism. His refusal lost 
Bavaria to the movement ; and the number of Bavarian 
sympathizers was stiU further reduced when the seceders, 
in 1878, allowed their priests to marry, a decision which 
Dollinger, as was known, sincerely regretted. The Old 
Catholic Communion, however, was formally constituted, 
with Reinkens at its head as bishop, and it still continues 
to exist. Dollinger’s attitude to the new community was 
not very clearly defined, nor indeed very consistent. He 
did not refuse to meet the Old Catholic leaders in the 
various Conferences which were held between 1871 and 
1875, and was always ready to give his advice, when 
asked, to the infant community. He remained on the 
most friendly terms with its members. His addresses on 
the Reunion of the Churches, delivered at the Bonn Confer- 
ence of 1872, show that he was by no means hostile to the 
newly formed communion, in whose interests these Con- 
ferences were held. It may be difficult to reconcile the 
two declarations made by him at different times : do 

not wish to join a schismatic society; I am isolated,” and 
“ As for myself, I consider that I belong by conviction to 
the Old Catholic community.” The latter declaration was 
made some years after the former, in a letter to Pastor 
Widmann. The nearest approach to a reconciliation of 
the two statements would appear to be that while, at his 
advanced age, he did not wish to assume the responsibility 
of being head of a new denomination, formed in circum- 
stances of exceptional difficulty, he was unwilling to con- 
demn those who were ready to hazard the new departure. 
“By conviction” he belonged to the Old Catholics, but 
practically he took no active part in their proceedings. 
Yet at least he was ready to meet the leaders of the Old 
Catholic Church, to address them, and to discuss difficult 
problems with them. In 1874, and again in 1875, he 
presided over the Reunion Conferences held at Bonn and 
attended by leading ecclesiastics from the British Isles 
and from the Oriental Church, among whom where Bishop 
Christopher Wordsworth of Lincoln; Bishop Harold Browne 
of Ely ; Lord Plunket, archbishop of Dublin ; Lycurgus, 
archbishop of Syros and Tenos ; Canon Liddon ; Professor 
Ossinine of St Petersburg, and other eminent divines. 
At the latter of these two Conferences, when Dollinger 
was seventy-six years of age, he delivered a series of 
marvellous addresses in German and English, in which he 
discussed the state of theology on the Continent, the 
Reunion question, and the religious condition of the 
various countries of Europe in which the Roman Catholic 
Church held sway. Hot the least of his achievements 
on this occasion was the successful attempt, made with 
extraordinary tact, ability, knowledge, and perseverance, 
to induce the Orientals, Anglicans, and Old Catholics 
present to accept a formula of concord, drawn from 
t|ie writings of the leading theologians of the Greek 
Church, on the long-vexed question of the Procession 
of the Holy Spirit. This result having been attained, he 
passed the rest of his days in retirement, emerging some- 
times from his retreat to give addresses on theological 
questions, and also writing, in conjunction with his friend 
Reuach, his last book, Geschichte der Moral^treitigkeiten 
in der Homisch-Katholischen Kirche seit dem sechzehnten 
Jahrhundert^ mit Beitrdgen zur Geschichte umd Charah- 
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teristih des Jesuitenordens (Nordlingenj 1889), in wMcli tie 
deals with the moral theology of St Alphonso de Liguori, 
He died in Munich, on the 14th January 1890, at the 
age of ninety-one. In his latest moments he refused the 
sacraments at the hands of a Homan Catholic priest, and 
the last offices were performed by his faithful and 
attached friend Professor Priedrich. 

In addition to the works referred to hi the foregoing sketch, we 
may mention The Eucharist in the First Three Centuries (Mainz, 
1826), a Church History (Eatisbon, 1836-1838), Hippolytus and 
Callistus (Eatisbon, 1854), First Age of Ghristiamty (1860). His 
Lectures on the Reunion of the Churches and on The Vatican 
Decrees have also been published. Both these last have been 
translated into English. ^ 

D©l nj3.-»TU2SlSI,, capital of the district of Tuzla in the 
province of Bosnia, Austria-Hungary, beautifully situated 
in a mountainous district on the right bank of the Julia, 
at the terminus of a branch railway line from Doboj, from 
which it is 38^ miles south-east. Prom a very ancient date 
it has had an important connexion with the salt industry, 
being known by the Homans as Ad Salinas, while in the 
Middle Ages it was known as Sou or Sow, the capital of 
the salt district. It is the seat of an Orthodox bishop. A 
high school {pbergymnasium) was opened in 1898. Of late, 
attempts have been made to develop the salt industry. 
There are coal-mines in the neighbourhood, and there is 
also a trade in corn, cattle, svdne, and horses. An am- 
monia soda factory has been opened near the town. The 
population is 10,227, all Mahommedans, including a per- 
manent colony of gypsies. 

DominiCSi, the largest island in the colony of 
the Leeward Islands, of which it forms one of the five 
presidencies. The temperature ranges from 78** to 86** in 
the hot season (from August to October), and from 72° to 
84“ during the cooler months. In spite of the heavy rain- 
fall (varying in different parts of the island from 50 to 
162 inches per annum) the atmosphere is dry, the rain 
sinking into the porous soil very rapidly. The chmate, 
though hot on the low ground, is decidedly healthy for the 
tropics, and no case of yellow fever has occurred since 
1850. In 1871 the census return gave 27,178 in- 
habitants; that of 1891 gave 26,841 (335 white, 6806 
coloured, and 19,700 black). In 1900 the population 
was estimated at 30,000. The value of the imports for 
1874 was ^56,714; for 1899, .£66,433; while for 1874 
exports were £67,720; and for 1899, £64,070. The 
principal exports in 1899 were limes and lime-juice, cacao, 
and sugar. Other products are coffee, cocoanuts, nutmegs, 
cloves, cinnamon, and other spices, oranges, bananas, pine- 
apples, and almost all tropical fruits. The tonnage of the 
vessels entered and cleared during 1898 was (steam, 
447,324; sailing, 9674) 456,998, of which 451,136 was 
British and 5862 foreign. The revenue for 1874 was 
£15,022; for 1898, £24,570. The expenditure for 1874 
was £17,456; for 1898, £24,648. The manufactures of 
the island include sugar, lime-juice, and bay-oil ; there are 
many peasant proprietors and metayers. In religion, 
Homan Catholics predominate. Education in the primary 
schools is free and by law compulsory. The Cambridge 
Local Examinations are held in the colony. The French 
patois, a result of French occupation from time to time, 
is the predominant language of the peasant class, but 
English is understood by many,' and its general use is in- 
creasing. In 1898 the local legislature, in consideration 
of pecuniary assistance from Great Britain, passed an Act 
abrogating the semi-elective constitution and providing for 
a Legislative Council of 12 members, — 6 official and 6 
unofficial, — all nominated by the Governor. 

Do 111 Province of the (Russian, Bonshaya 
Oblast), a province of S.E. Russia. The governments of 
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Voronezh, Kharkoff, and Ekaterinoslav lie to the west, the 
Sea of Azov to the south-west, the Caucasian provinces 
Kuban and Stavropol to the south, Astrakhan and Saratov 
to the east. Area, 63,532 square miles. Population (1897), 
2,575,818. It almost entirely belongs to the domain of the 
South Russian prairies, having the character of higher, 
ravinated plains in the north (Donetskiy Kryazh), west, and 
south-west, while in the south-east, towards the Manych, 
they belong to the type of the dry Aral-Caspian steppes 
(Zadonsk Steppe), dotted with salt lakes. The geological 
formation consists of Carboniferous sandstones, clay slates 
and hmestones containing anthracite and coal ; Cretaceous 
marls, chalk, sandstone, and green sands — chalk cliffs accom- 
panjdng the Don for 200 miles of its course ; and Miocene 
limestones and clays. Coal is extracted in the south-west, 
also some chalk, slate, limestone, and salt. The surface, 
especially west of the Don, is fertile black earth, interrupted 
here and there, and especially in the Zadonsk Steppe, with 
clay impregnated with salt. The province is watered by the 
Don and its tributaries, of which the Donets, Chir, and Mius 
are on the left bank, Khoper and Medvyeditsa on the right. 
The Don is navigable for more than 650 miles below 
Voronezh, attaining, after its junction with the Sosna, a 
width of 250 to 300 yards, and 600 yards in its lower course. 
Before entering the Sea of Azov it sends it a long navi- 
gable branch, the Aksai, and in its delta it divides into some 
thirty minor branches {ghirla). The Don is a very im- 
portant artery of navigation for S.E. Russia; and as it 
approaches very near to the Volga at Kalach, which is 
connected by a 40-miles railway with Tsaritsyn on the 
Volga, goods shipped down or up the latter (corn, naphtha, 
timber, &c., 450,000 tons every year) are transported to 
the Don in order to be shipped to Rostov and Taganrog 
for export or to be sent up the river to Central Russia ; 
at the same time goods imported to the last-named ports 
are brought to Kalach and transported to the Volga to 
be sent up this river. Moreover, in its upper parts the 
Don is connected by a canal with the Oka, tributary of the 
Volga. Nearly 550,000 tons of various goods are shipped 
every year in the basin of the Don, the chief ports being 
Rostov, Taganrog on the Sea of Azov, Kalach, and Uryu- 
pina. The climate is continental and dry, the average 
temperatures being: — ^year 43“ Fahr., January 13“, July 
72“, at Uryupina (50° 48' N. ; alt. 92 ft.) ; and year 48“ 
Fahr., January 21°, July 73°, at Taganrog. The yearly 
amount of rain is only 13-4 and 17*5 inches respectively. 
Forests cover only 2 per cent, of the area. 

Nearly one-half of the population (966,869, of whom 483,174 
were men and 483,695 women, out of a total population which was 
2,078,878 in 1891) belong to the Cossacks. The great bulk of the 
population belong to the Greek Orthodox Church ; there were, 
moreover, in 1891, 123,039 Nonconformists, 43,714 other Chris- 
tians, 15,154 Jews, 2478 Mussulmans, and 29, 550 Lamaite Kalmyks, 
who also belonged to the Cossack Voisko, The Cossacks own 
23,485,640 acres of land and have a reserve of 6,210,000 acres, 
more than half of which is rented. Provincial self-government 
was introduced in 1879, hut withdrawn three years later. The 
province is well provided with schools, especially on the Cossack 
territory. 

Agriculture is the main occupation, but the crops yary very 
much from year to year on account of want of rain (from 3,524,000 
to 8,420,000 quarters). Vine-growing on a large scale and tobacco 
culture are carried on in the south. Cattle-breeding is important, 
there being 532,688 horses (some very fine breeds), 1,889,600 
horned cattle, and 3,093, 600 sheep. Rich fisheries at the mouth of 
the Don. Nearly 13,000 persons are engaged in coal-mining, 
580,000 tons of anthracite and 700,000 tons of coal being extracted 
yearly. The yearly production of all factories attains £2,261,000, 
the chief of them being ironworks, and tobacco factories. The 
exports are considerable, consisting chiefly of corn, cattle, horses, 
sheep, wine, fish, and hides. 

The province is under the Ministry of War, and is divided into 
nine districts: Donets (chief town Kamenskaya, 23,576 inh.), 
First Don (Konstantinovskaya, 8808 inh.). Second Don (Nizhne- 
Chirskaya, 15,196 inh.), Rostov (chief town Rostov- on- the-Don, 

s. ni -- 64 
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119,889 inli.), Salsky (Yelikoknyazheskaya village), Taganrog 
(chief town same name, 51,965 inh.), Ust-Medvyeditsa (chief town 
same name, 14,520 inh.), Khoper (Urynpinskaya, 9612 inh.), 
Cherkassky (chief town Novocherkassk, capital of province, 52,005 
inh.). Many of the Cossack villages (stanitsas) are very populous. 

(P. A. K.) 

Don Ben ito^ a town of Spain in the province of 
Badajoz, 62 miles east of Badajoz by rail. Population in 
1897, 15,863. It is a prosperous, busy place, with an 
active trade in wheat, wine, oil, and fruit. There are 
brandy distilleries, flour-mills, and soap, linen, jute, and 
cloth factories. Public buildings include a theatre and 
two casinos. 

Donoaeteri a municipal and quarter sessions 
borough and market-town in the Doncaster parliamentary 
division of Yorkshire, England, on the Don, 156 miles 
north-east of London by rail. Besides a Wesleyan school, 
there have been erected Primitive Methodist, Presbyterian, 
Baptist, Congregational, and Wesleyan chapels ; also Koman 
Catholic and other churches. A free library and school of 
science and art, public baths, gas-works, electricity works, 
corn exchange, markets, slaughter-houses, and cold stores 
have been built ; and the water-works constructed at Thry- 
bergh in 1880 (.£170,000) have been augmented to more 
than twice their capacity of supply by a joint scheme 
undertaken in partnership with Sheffield and Eotherham ; 
electric trams running from the borough into adjoining 
suburbs are in course of construction ; the old opera-house 
has been taken down and a new one erected near the 
railway station, and the Yorkshire institution for deaf 
mutes enlarged. The racecourse accommodation has been 
extended by the formation of the Sandall mile course and 
the erection of additional permanent stands. The Great 
N'orthern Eailway Company's locomotive and carriage 
works employ between 5(300 and 6000 hands. Area, 1695 
acres. Popiflation (1881), 21,139 ; (1901), 28,928. 

Donchery, an ancient town and railway station, 
in the arrondissement of Sedan, department of Ardennes, 
Prance, 3 miles west of Sedan, on the Meuse. A sanguinary 
battle between the French and Bavarians was fought here 
on the left bank of the Meuse, 31st August 1870, and 
two days later, at the Chateau de Bellevue, Napoleon 
surrendered his sword to the king of Prussia ; and terms 
of capitulation for Sedan were agreed on. Population 
(1901), 1915. 

Doneg'a.I. a maritime county of Ireland, province 
of Ulster. 

^rea and Population . — The area of the administrative county in 
1900 was 1,190,268 acres, of which 220,864 were tillage, 422,862 
pasture, 995 fallow, 5890 plantation, 102,465 turf-bog, 28,614 
marsh, 346,289 barren mountain, and 62,289 water, roads, fences, 
&c. The new admimstrative county under the Local Government 
(Ireland) Act, 1898, is identical with the old Judicial county. The 
population in 1881 was 206,035, and in 1891, 185,635, of whom 
91,4/8 were males and 94,157 females, divided as follows among the 
different religions Roman Catholics, 154,893 ; Protestant Epis- 
copaKms, 21,884 ; Presbyterians, 18,065 ; Methodists, 2006 ; and 
other denominations, 797. The decrease of population between 1881 
and 1891 was 9*90 per cent. The average number of persons to 
an acre was *16. Of the total population, 180,844 inhabited the 
rural districts, being an average of 181 persons to each square 
mile under crops and pasture. The population in 1901 was 
1/3,625 (Roman Catholics, 134,999; Protestant Episcopalians, 
19,907; Presbyterians, 16,221; Methodists, 1795 ; others, 703), 
being a decrease of 6*5 per cent. The following table gives the 
degree of education in 1891 : — 



Males. 

Females. 

Total. 

Percentage. 

R. C. 

Pr.Ep. 

Presb. 

Read and -wi-ite , i 

Read only 

Illiterate 

47,464 

10,486 

24,176 

45,304 

11,981 

27,838 

92,768 

22,467 

52,013 

48*8 

13*9 

37*3 

73-6 

12*8 

13*6 

81*3 

11*0 

7*7 


In 1881 the percentage of illiterates among Roman Catholics was 
47*8. In 1891 there were 7 superior schools with 154 pupils 
(27 Roman Catholics and 127 Protestants), and 424 primary 
schools with 20,747 pupils (14,648 Roman Catholics and 6099 
Protestants). The number of pupils on the rolls of the national 
schools on 30th September 1899 was 30,016, of whom 23,183 were 
Roman Catholics and 6833 Protestants. The following table 
gives the number of births, deaths, and marriages in various 
years : — 


Tear. 

Births. 

Deaths. 

Marriages. 

1881 

4519 

2802 

682 

1891 

3900 

2982 

674 

1899 

3785 

2512 1 

712 


In 1899 the birth-rate per 1000 was 20*4, and the death-rate 13 '5 ; 
the rate of illegitimacy w*as 1*8 per cent, of the total births. The 
total number of emigrants who left the county between 1st May 
1851 and 31st December 1899 was 121,429, of whom 64,848 were 
males and 56,581 females. The chief towns in the county are 
Ballyshannon, Letterkenny, and Donegal. 

Administration . — The county is divided into four parliament- 
ary divisions, north, south, east, and west, the number of regis- 
tered electors in 1900 being respectively 8095, 8370, 7950, and 
9475. The ratable value in 1900 'was £304,121. By the Local 
Government (Ireland) Act, 1898, the fiscal and administrative 
duties of the grand jury and (to a less extent) of other bodies 
were transferred to a county council, urban and rural district 
councils were established, and under that Act the county now 
comprises 2 urban and 10 rural sanitary districts. 

Agriculture . — The following tables give the acreage under crops, 
including meadow and clover, and the amount of live-stock in 
1881, 1891, 1895, and 1900 



Wheat. 

Oats. 

rt £! S 

Potatoes. 

Turnips. 

Other 

Green 

Crops. 

Flax. 

I'd ^ 

Total. 

1881 

en 

93,989 

3189 

48,666 

14,797 

4343 

11,844 

53,989 

231,488 

1891 

468 

90,62r 

2820 

43,340 

18,778 

4376 

6,093 

66,065 

231,566 

1895 

219 

87,725 

2460 

42,446 

19,267 

4223 

7,645 

68,350 

232,236 

1900 

283 

82,568 

1721 

39,725 

18,552 

4071 

6,816 

67,128 

220,864 


In 1899 the total value of the cereal and other crops was estimated 
by the Registrar -General at £1,569,253. The number of acres 
under pasture in 1881 was 380,510 ; in 1891, 410,259 ; and in 
1900, 422,862. 


Year. 

Horses 

and 

Mules. 

Asses. 

Cattle. 

Sheep. 

Pigs. 

Goats. 

Poultry. 

1881 

1891 

1896 

1900 

23,762 

23,224 

23,939 

22,511 

2500 

2265 

2116 

3096 

1 

178,286 

164,844 

180,954 

186,324 

202,885 

147,894 

183,212 

194,707 

35,968 

22,885 

84,514 

27,471 

3702 

8118 

2855 

2916 

706,797 

675,700 

762,652 

867,492 


The number of milch cows in 1891 was 65,264, and in 1900, 
66,335. It is estimated that the total value of cattle, sheep, and 
pigs in 1899 was £2,709,468. In 1900 the number of holdings 
not exceeding 1 acre was 1573 ; between 1 and 5, 2882 ; between 
5 and 15, 10,399 ; between 15 and 30, 8432 ; between 30 and 60, 
4037 ; between 60 and 100, 3161 ; between 100 and 200, 1026 ; 
between 200 and 600, 344 ; above 600, 97 — total, 31,961. The 
number of loans issued (the number of loans being tlae same as 
the number of tenants) under the Land Purchase Acts, 1886, 1891, 
and 1896, ^ to 31st March 1900, was 1207, amounting to 
£334,948. The number of loans for agricultural improvements 
sanctioned under sect. 31 of the Land Act, 1881, between 1882 and 
1900, was 280, and the amount issued was £17,943. The total 
amount issued on loan for all classes of works under the Land 
Improvement Acts, from the commencement of operations in 1847 
to 31st March 1900, was £190,129. 

Fisheries. — In the deep-sea and coast fishery districts of 
Killybegs, Gweedore, and Ratbmnllen the number of vessels regis- 
tered in 1899 was 678, employing 2929 men and boys. The 
number of persons employed in the salmon-fishery districts of 
Ballyshannon and Letterkenny in the same year was 988. 

(W. H. Po.) 

Doobsiunti a river of Mackenzie and Keewatin 
districts, Canada. It rises in Wholdiah Lake, in 104® 20' 
W. long, and 60® 15' N. lat., and flows northward to its 
confluence with the Thelew river, and thence eastward to 
Chesterfield Inlet, an arm of Hudson Bay. It passes 
through several lake-expansions, including Doobaunt Lake, 
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vnth. an area of 1700 square miles and an altitude of 500 
feet above the sea; Aberdeen, altitude, 130 feet; and 
Baker, 30 feet above the sea. Discovered in 1770 by 
Samuel Hearne, the Doobaunt was explored by J. B. 
Tyrrell in 1893, and the Thelew by David Hanbury in 
1899. 

DorchCSteri a municipal borough, market-town, 
and county town in the southern parliamentary division 
(since 1885) of Dorsetshire, England, on the Frome, 120 
miles south-west by west from London by rail. Eecent 
erections are the Dorset County Museum, an isolation 
hospital, and a statue to the Dorsetshire poet, William 
Barnes (1889). The borough gardens were bought and 
laid out by the corporation in 1896. Area, 1653 acres. 
Population (1881), 7567; (1901), 9458. 

DOfdOg'ney a department in the south-west of 
France, watered by the Dordogne. 

Area, 3561 square miles, distributed among 47 cantons and 585 
communes. Prom 492,205 in 1886 the population decreased to 448, 545 
in 1901. Births in. 1899, 9377, of which 361 illegitimate ; deaths, 
9831 ; marriages, 3777. There were, in 1896, 1220 schools, with 
62,000 pupils, and 15 per cent, of the population was illiterate. 
The area under cultivation in 1896 comprised 1,887,952 acres, of 
which 1,104,600 acres are arable land, 494,229 acres are woodland, 
and 54,365 acres vineyards. The wheat crop of 1899 amounted 
to the value of £1,980,300 ; maize returned £173,800 ; potatoes, 
£630,500 ; mangold - wurzel, £155,000; the natural pastures, 
£604,000. Hemp, yielding in 1899 altogether a value of £3940, 
and tobacco £85,800, are also cultivated with success. The produce 
of the vines in 1899 amounted to the value of £680,000 ; of chest- 
nuts, £92,000 ; of walnuts, £83,000. The live-stock in 1898 com- 
prised 16,290 horses, 21,650 asses, 201,900 cattle, 399,000 sheep, 
175,750 pigs, and 9150 goats. The mining industry turned out in 
1898 2500 metric tons of lignite, 1200 tons of peat, and 1300 tons 
of iron. Building stone is quarried in abundance, and the metal- 
lurgio industry yielded in 1896 £32,000 worth of iron. With the 
exception of paper manufacture, the other industries are in a 
backward state. The capital town, P4rigueux, has a population 
of 31,400. 

Dordrocht or Dordt, on© of the oldest towns in 
the province of South Holland, Netherlands, 10 miles south- 
east of Eotterdam, on the main line between that town and 
Antwerp, at the junction of the Old and New Maas (Noord), 
the Merwede, and the waterway to Zeeland. As Tiel was 
deprived of a portion of its trade by Dordrecht, so the trade 
of Dordrecht has in part been diverted to Eotterdam. The 
shipping trade of the town, however, still remains very 
considerable, 2600 ships passing weekly. The trade is 
mainly in wood (imported from Germany, Scandinavia, and 
America), salt, oil-seeds, wine, grain, and petroleum. The 
town has numerous engineering works, sawmills, distilleries, 
stained-glass works, and shipbuilding yards. The Gothic 
Greek church was successfully restored in 1882, the 
theatre of the Musis Sacnm enlarged in 1885, and a new 
theatre erected in 1889. Population (1900), 34,386. 

Dor6f Louis Augruste Gustave (1832- 

1883), French artist, the son of a civil engineer, was born 
at Strassburg on 6th January 1832. In 1848 he came to 
Paris and secured a three years’ engagement on the JouttioI 
pow Eire. His facility as a draughtsman was extra- 
ordinary, and among the books he illustrated in rapid suc- 
cession were Balzac’s Contes Drolatiques (1855), Dante’s 
Inferno (1861), Don Quixote (1863), The Bible (1866), 
Paradise Lost (1866), and the works of Eabelais (1873). 
He painted also many large and ambitious compositions of 
a religious or historical character, and made some success 
as a sculptor, his statue of Alexandre Dumas in Paris 
being perhaps his best-known work in this line, He died 
25th January 1883. 

Dorking*! a market -town in the Eeigate parlia- 
mentary division of Surrey, England, on the Mole, 26 


miles south of London by rail. Eecent erections are the 
Eoman Catholic church (rebuilt), a drill hall, and a Eterary 
institute. Area of urban district, 1347 acres. Population 
(1881), 6328; (1901), 7670. Area of old civil parish, 
now comprising both lOorking and Dorking Kural, 10,028 
acres. Population (1881), 9577 ; (1901), 11,410. 

Dornbirn, a township in the district of Feldkirch, 
Voxarlberg (Austria), outhe Yorarlbergline of the Austrian 
State Eadway. A busy industrial centre, the regulated 
Dornbirner Ach furnishing motive-power for several 
factories. The industries include the manufacture of 
machinery, hardware and metal goods, jewellery, cotton 
spinning, weaving, and printing, and a model dairy farm. 
Population (1890), 10,678; (1900), 13,052. 

Dorner! Isaac August (1809~1884), German 
Lutheran theologian, was born at Neuhausen-ob-Eck, in 
Wiirtemberg, 20th June 1809. He studied at Tubingen, 
and then returned to his native village and assisted his 
father in the pastorate of the parish. He afterwards visited 
Holland and England, in order to investigate the condition 
of Protestantism in those countries. He was made professor 
of Theology at Tubingen in 1838, at Kiel in 1839, at 
Konigsberg in 1840, of the Protestant Eaculty of Theo- 
logy at Bonn in 1847, Thence he removed to Berlin. 
Though a student at Tiibingen, he did not embrace the 
well-known views on theology and early Church history 
which originated at that university. In his famous 
History of the Doctrine of the Person of Christ, in which 
he investigated with remarkable skill and -clearness the 
teaching of the leading divines of the first five centuries, 
he has left an indelible record of his ability and research. 
He was a voluminous writer, and among his most 
important works are a History of Protestant Theology 
(1867), and his System of Christian Doctrine (1879--81), 
and System of Christian Morals (1888). He also contri- 
buted to Herzog’s weU-known Hncylopddie filr Protestant- 
ische Theologie, For many years he assisted in editing 
the Jahrhucher filr Deutsche Theologie, He died at Wies- 
baden, 8th July 1884. (j. J. n*.) 

Dornoch! a royal and parliamentary burgh (Wick 
group) and the county town of Sutherlandshire, Scotland, 
on the Dornoch Firth, 7 miles south- south- east of the 
Mound station on the Highland Eailway. A light railway 
between the Mound and Dornoch is being constructed. 
The tower of the cathedral, built by Bishop Gilbert de 
Moravia (1222-45), remains; the main body was rebuilt 
in 1837, and is used as the parish church. On the site of 
the Bishop’s Palace, of which the tower is still standing, 
are the county buildings. There are well-known golf 
links and a public library. Population (1881), 497 ; 
(1901), 624. 

Do ro ho if a town in Eumania, and chief town of the 
' district bearing the same name, about 80 miles north-west 
of Jassy, on the river Shiska, tributary of the Pruth. It 
has an extensive transit trade in the products of Northern 
Europe, The Church of St Nicholas, built by Stephen 
the Great in the 15th century, is remarkable. The 
annual fair held on 12th June is important. Population, 
of which between 50 and 60 per cent, are Jews (1900), 
12,701, 

Dorpat. See Yuriev. 

Dorsetshire! a south-eastern county of England, 
bounded S. and S.W. by the English Channel, W^. by 
Devon, N.W. by Somerset, N.E. by Wilts, and E. by 
Hampshire. * 

Area and Population , — The area of the ancient and administra- 
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tive county, as given in tlie census returns, is 632,272 acres, or 988 
square miles. The population in 1881 was 190,969, and in 1891 
was 194,517, of whom 94,735 were males and 99,782 females, the 
number of persons per square mile being 197, and of acres to a 
person 3*25. Since 1891 the area of the administrative county 
has undergone certain changes. In 1895 the parishes of Goathill, 
Poyntington, Sandford-Orcas, Seaborough, and Trent were trans- 
ferred from Somerset to Dorset, and the parish of Wambrook from 
Dorset to Somerset, and in 1896 the parishes of Chardstock and 
Hawkchurch were transferred from Dorset to Devon. The area 
of the registration county is 616,403 acres, with a population in 
1891 of 188,995, of whom 69,216 were urban, and 119,779 rural. 
Within this area the increase of population between 1881 and 1891 
w*as 2*17 per cent. Between 1881 and 1891 the excess of births 
over deaths was 22,388, but the increase in resident population 
was only 4023. In 1901 the population was 202,962. The follow- 
ing table gives the numbers of marriages, births, and deaths, with 
the number of illegitimate births, in 1880, 1890, and 1898 : — 






Illegitimate Births. I 

Year- 

Marriages. 

Birtlis. 

Deaths. 

Males. 

Females. 

1880 

1214 

5508 

3122 

134 

128 

1890 

1332 

4786 

2970 

100 

107 

1898 

1371 

4852 

2973 

101 

1 

89 


The number of marriages in 1899 was 1319, of births 4807, and of 
deaths 3144. 

The following table shows the marriage, birth, and death rates 
per 1000 of the population, with the percentage of illegitimate 
births, for a series of years : — 



1870-79- 

1880. 

1880-89. 

1890. 

1888-97. 

1898. 

Marriage -rate 

13 -r 

13*1 

13-4 

14*1 

13*9 

14*3 

Birth-rate . 

29*5 

29-6 

28 T 

25*4 

26*4 

25*4 

Death-rate . 

17*8 

16*8 

16*3 

15*7 

15*7 

15*5 

Percentage of ille- 
gitimacy . 

5*2 

4*8 

4*8 

4*3 

4*5 

3*9 


Both the birth-rate and the death-rate are much below the average 
for England. In 1891 there were in the county 771 natives of 
Scotland, 1240 natives of Ireland, and 396 foreigners. 

Constitution and Government. — The ancient county is divided 
into four parliamentary divisions, but has no parliamentary 
borough. The administrative county contains thirteen to%vns and 
urban districts : Blandford Forum (3649), Branksorae (8095), 
Bridport (6710), Dorchester (9458), Lyme Kegis (2095), Poole 
(19,461), Portland (15,262), Shaftesbury (2027), Sherborne (6753), 
Swanage (3384), Wareham (2003), Weymouth and Melcomhe 
Kegis (19,831), Wimborne Minster (3696). Dorsetshire is in the 
western circuit, and assizes are held at Dorchester. The boroughs 
of Bridport, Dorchester, Lyme Kegis, Poole, and Weymouth and 
Melcombe Kegis have separate commissions of the peace, and 
the borough of Poole has in addition a separate court of quarter 
sessions. The ancient county, which is almost entirely in the 
diocese of Salisbury, contains 264 entire ecclesiastical parishes or 
districts and parts of five others. 

Education, — The number of elementary schools in the county 
on 31st August 1899 was 278, of which only 25 were board, and 
253 were voluntary schools, the latter including 234 National 
Church of England schools, 3 Wesleyan, 7 Koman Catholic, and 
9 “British and other.'’ The average attendance at hoard schools 
was 3301, and at voluntary schools 24,855. The total school 
hoard receipts for the year ended 29th September 1899 were over 
£10,035. The income under the Agricultural Rates Act was over 
£632. 

Agri(yulture.-^A?oQut three-fourths of the area of the county is 
under cultivation, and of this nearly five-eighths is in permanent 
pasture, while there is, in addition, about 26,000 acres in hill 
pasturage. ISTearly 38,000 acres are under woods. Of the green 
crops, wheat, barley, and oats occupy an almost equal acreage ; 
but turnips are grown on nearly three-fourths of the acreage under 
green crops. The following table gives the main divisions of the 
cultivated area at intervals of five years from 1880 : — 


Tear. 

Total Area 
under Cul- 
tivation. 

Corn 

Crops. 

Green 

Crops. 

Clover, 

Permanent 

Pasture. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

485,857 

491,123 

493,821 

487,296 

481,430 

105,113 

97,206 

91,851 

82,299 

83,137 

68,054 

59,104 

53,889 

50,728 

49,227 

52,239 

52,157 

51,556 

49,711 

48,933 

262,427 

277,503 

291,818 

299,600 

299,312 

7766 

6026 

8903 

4603 

2678 


M U N D 

! The following table gives particulars regarding the principal 
live-stock during the same years : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or in 
Calf, 

Sheep, 

Pigs. 

1880 

1885 

1890 

1895 

1900 

16,192 

15,794 

15,970 

16,425 

15,588 

76,049 

91,202 

^,017 

83,071 

87,904 

47,791 

54,675 

53,834 

52,192 

53,620 

463,864 

460,371 

418,945 

370,947 

360,491 

3 1 , 8o7 
47,790 
63,556 
66,211 
50,930 


Industries and Trade. — According to the annual report for 
1898 of the chief inspector of factories and workshops (1900), 
the total number of persons employed in factories and workshops 
in 1897 was 7994, as compared with 7950 in 1896. ISTon-textile 
factories employed 3820, of whom 1080 were employed in the 
manufacture of machines, appliances, conveyances, or tools. 
Paper is manufactured, and ships and yachts are built at Poole. 
Of the 3347 persons employed in workshops, 1182 were employed 
in the clothing industries. The number of persons employed in 
mines and quarries in 1899 was 2038. Limestone and potter’s 
and other clay are dug in increasing quantities, and the famous 
Purbeck marble and Portland freestone are more and more in 
demand. The amount of limestone dug in 1898 was 519,214 
tons, and of clay 148,184 tons. There are no returns regarding 
the Portland stone. 

There are numerous fishing stations along the coast. The fish- 
ing is generally prosecuted within 3 miles of the shore. There 
are some oyster beds near Poole. The total fish landed in 1899 
amounted to 11,305 cwt., valued at £8143. 

Bibliogeaphy. — C oKEE. Survcy of Dorsetshire. London, 1732. 
— Hutchins. Sistory and Antiquities of the County of Dorset, 
2 vols., London, 1774 ; 2nd edition by K. Gough and E. B. 
ISTichols, 4 vols., 1796-1816 ; 3rd edition by W. Shipp and J. 
W. Hodson, 4 vols., 1861-1873. — Pleyhbll. Flora of Dorset- 
shire, 1874. — Mayo. Bibliotheca Dorsetiensis. London, 1885. 
— Pleybell. Birds of Dorsetshire. London, 1888. — Baenes, 
Glossary of Dorset Dialect. Dorchester, 1886. — Maule. Old 
Dorset, London, 1893. — Beuce. “The Climate of Dorset,” in 
Climates of Great Britain, vol. i. London, 1895. (t. F. H.) 

Dortmund, a town of Prussia, province of West- 
phalia, 50 miles east by north from Dusseldorf. Since the 
abolition of the walls in 1872 and the conversion of their site 
into promenades, the town has rapidly assumed a modern 
appearance. The 1 Sth-century town-hall, with the adjacent 
Bread House, was thoroughly restored in 1899 ; the base- 
ment of the former contains the municipal antiquarian 
museum. The post office (1895), synagogue (1898), Eoman 
Catholic church of Our Lady, the provincial law courts, 
the municipal infirmary, the monuments of the war of 
1870-71 (1881) and Bismarck (1899), and the Emperor 
William Park, with a bronze statue of the Emperor William 
1. (1894) by Schilling, and a bronze statue of the Emperor 
Frederick III. (1898), deserve mention. But the real 
interest of Dortmnnd centres in her industries — iron, coal, 
beer, and bricks. Whereas in 1860 the output of the 
Dortmund coal-field was under 4-J- million tons (valued at 
£1,362,300), in 1870 it had increased to over 11-| millions 
^£3,353,450), in 1880 to close upon 22| million tons 
(£5,147,700), in 1890 to approximately 35^ million tons 
(£14,122,100), and in 1897 to 48^ million tons.^ During 
the same period, i.e.^ from 1860 to 1897, the number of 
workmen employed in the coal-mines increased from 
28,460 to 185,640. The chief products of the iron 
furnaces, forges, foundries, and other works are mining 
plant, wire -ropes, implements and machinery, safes, and 
sewing machines. One firm alone employs nearly 8000 
workmen. In addition to the above there are several 
flour and saw mills. In connexion with the Dortmnnd- 
Ems Canal a space of 360 acres has been set apart at 
Dortmund for docks, and in 1899 four basins, each 43 
acres in area and 8^ feet minimum depth, were already 
constructed. Population (1885), 78,435 ; (1890), 89,663; 
(1895), 111,232; (1900), 142,418. 

^ See Coal Industry of the Rhenish Westphalian Provinces, by T. B- 
Mulvany (1898), Dipl, and Cons. Beps., Misc. Series, No. 464. 
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Dost Mahommed Khan (1793-1863), 

founder of tlie dynasty of the Barakzai in Afghanistan, 
was born in 1793. His elder brother, the chief of the 
Barakzai, Tati Khan, took an important part in raising 
Mahmud to the sovereignty of Afghanistan in 1800 and 
in restoring him to the throne in 1809. That ruler repaid 
his services by causing him to be assassinated in 1818, 
and thus incurred the enmity of his tribe. After a 
bloody conflict Mahmud was deprived of all his possessions 
but Herat, the rest of his dominions being divided among 
Fati Khan’s brothers. Of these Dost Mahommed received 
for his share Ghazni, to which in 1826 he added Kabul, 
the richest of the Afghan provinces. From the com- 
mencement of his reign he found himself involved in 
disputes with Kanjit Singh, the Sikh ruler, who used 
the dethroned Saduzai prince, Shuja - ul - Mulk, as his 
instrument. In 1834 Shuja made a last attempt to 
recover his kingdom. He was defeated by Dost Mahom- 
med under the walls of Kandahar, but Kanjit Singh 
seized the opportunity to annex Peshawar. The recovery 
of this fortress became the Afghan Amir’s great concern. 
Eejecting overtures from Eussia, he endeavoured to form 
an alliance with England, and welcomed Alexander Burnes 
to Kabul in 1837. Burnes, however, was unable to prevail 
on the Governor-General, Lord Auckland, to respond to the 
Amir’s advances. Dost Mahommed was enjoined to 
abandon the attempt to recover Peshawar, and to place his 
foreign policy under British guidance. In return he was 
only promised protection from Eanjit Singh, of whom he 
had no fear. He replied by renewing his relations with 
Eussia, and in 1838 Lord Auckland set the British troops 
in motion against him. In March 1839 the British force' 
under Sir Willoughby Cotton advanced through the Bolan 
Pass, and on the 26th April it reached Kandahar. Shah 
Shuja was proclaimed Amir, and entered Kabul on 7th 
August, while Dost Mahommed sought refuge in the wilds 
of the Hindu Kush. Closely followed by the British, 
Dost was driven to extremities, and on 4th November 1840 
surrendered as a prisoner. He remained in captivity 
during the British occupation, during the disastrous 
retreat of the army of occupation in January 1842, and 
until the recapture of Kabul in the autumn of 1842. He 
was then set at liberty, in consequence of the resolve of 
the British Government . to abandon the attempt to inter- 
vene in the internal politics of Afghanistan. On his 
return from Hindustan Dost Mahommed was received in 
triumph at Kabul, and set himself to re-establish his 
authority on a firm basis. From 1846 he renewed his 
policy of hostility to the British and allied himself with 
the Sikhs ; but after the defeat of his allies at Gujarat on 
21st February 1849 he abandoned his designs and led his 
troops back into Afghanistan. In 1850 he conquered 
Balkh, and in 1854 he acquired control over the southern 
Afghan tribes by the capture of Kandahar. On 30th 
March 1855 Dost Mahommed reversed his former policy 
by concluding an offensive and defensive alliance with the 
British Government. In 1857 he declared war on Persia 
in conjunction with the British, and in July a treaty was 
concluded by which the province of Herat was placed 
under a Barakzai prince. During the Indian Mutiny 
Dost Mahommed punctiliously refrained from assisting 
the insurgents. His later years were disturbed by troubles 
at Herat and in Bokhara. These he composed for a 
time, but in 1862 a Persian army, acting in concert 
with Ahmed Khan, advanced against Kandahar. The 
old Amir called the British to his aid, and, putting 
himself at the head of his warriors, drove the enemy 
from his frontiers. On 26th May 1863 he captured 
Herat, but on 9th June he died suddenly in the midst 
of victory,’ after playing a great r6le in the history of 
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Central Asia for forty years. He named as his successor 
his son, Shir Ah Khan. (e. i. c.) 

Dostoievsky^ Feodor Mikhailovitch 

(1821-1881), Eussian author, born at Moscow, 30th 
October 1821, was the second son of a retired military 
surgeon of a decayed noble family. He was educated at 
Moscow and at the military engineering academy at 
St Petersburg, which he left in 1843 with the grade 
of sub-lieutenant. Next year his father died, and he 
resigned his commission in order to devote himself to 
literature — thus commencing a long struggle with ih- 
health and penury. In addition to the old Eussian 
masters Gogol and Pushkin, Balzac and George Sand 
supplied him with literary ideals. He knew httle of 
Dickens, but his first story is thoroughly Dickensian in 
character- The hero is a Eussian “Tom Pinch,” who 
entertains a pathetic, humble adoration for a fair young 
girl, a solitary waif hke himself. Characteristically, the 
Eussian story ends in “tender gloom.” The girl marries 
a middle-aged man of property ; the hero dies of a broken 
heart, and his funeral is described in lamentable detail. 
The germ of all Dostoievsky’s imaginative work may be 
discovered here. The story was submitted in manuscript 
to the Eussian critic, Bielinski, and excited his astonish- 
ment by its power over the emotions. It appeared in the 
course of 1846 in the Becueil de Saint-Petersbourg, under 
the title of “Poor People.” An English version, Poor 
Folh, with an introduction by Mr George Moore, appeared 
in 1894. The successful author became a regular con- 
tributor of short tales to the Annah of the Country^ 
a monthly periodical conducted by Kraevsky; but he 
was wretchedly paid, and his work, though reveal- 
ing extraordinary power and intensity, commonly lacks 
both finish and proportion. Poverty and physical suffer- 
ing robbed him of the joy of hfe and filled him with 
bitter thoughts and morbid imaginings. During 1847 
he became an enthusiastic member of the revolutionary 
reunions of the political agitator, Petrachevski. Many of 
the students and younger members did little more than 
discuss the theories of Fourier and other economists at 
these gatherings. Exaggerated reports were eventually 
carried to the pohce, and on 23rd April 1849 Dostoievsky 
and his brother, with thirty other suspected personages, 
were arrested. After a short examination by the secret 
police they were lodged in the fortress of St Peter and 
St Paul at St Petersburg, in which confinement Feodor 
wrote his story A Little Hero. On 22nd December 1849 
the accused were all condemned to death and conveyed in 
vans to a large scaffold in the Simonovsky Place, As the 
soldiers were preparing to carry out the sentence, the 
prisoners were informed that their penalty was commuted 
to exile in Siberia. The novelist’s sentence was four 
years in Siberia and enforced military service . in the 
ranks for hfe. On Christmas Eve 1849 he commenced 
the long journey to Omsk, and remained in Siberia, “ like 
a man buried alive, nailed down in his coffin,” for four 
terrible years. His Siberian experiences are graphically 
narrated in a volume to which he gave the name of 
Becollections of ou Dead-House (1858). It was known in 
an English translation as Buried Alive in Siberia (1881 ; 
another version, 1888). His release only subjected him to 
fresh indignities as a common soldier at Semxpalatnisk ; 
but in 1858, through the intercession of an old school- 
fellow, General Todleben, he was made an under-officer; 
and in 1859, upon the accession of Alexander II., he was 
finally recalled from exile. In 1858 he had married a 
widow, Madame Isaieff, but she died at St Petersburg in 
1867 after a somewhat stormy married hfe. 

After herding for years with the worst criminals, 
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Dostoievsky obtained an ezceptional insight into the 
dark and seamy side of Russian life. He formed new 
conceptions of human life, of the balance of good and 
evil in man, and of the Russian character. Psychological 
studies have seldom, if ever, found a more intense form 
of expression than that embodied by Dostoievsky in his 
novel called Crime and Punishment, The hero Raskol- 
nikoff is a poor student, who is led on to commit a murder 
partly by self-conceit, partly by the contemplation of the 
abject misery around him. Unsurpassed in poignancy in 
the whole of modern literature is the sensation of com- 
passion evoked by the scene between the self-tormented 
Raskolnikoff and the humble street-walker, Sonia, whom 
he loves, and from whom, having confessed his crime, he 
derives the idea of expiation. Raskolnikoff finally gives 
himself up to the police and is exiled to Siberia, whither 
Sonia follows him. The book gave currency to a number 
of ideas, not in any sense new, hut specially characteristic 
of Dostoievsky : the theory, for instance, that in every 
life, however fallen and degraded, there are ecstatic 
moments of seH-devotion j the doctrine of purification 
by suffering, and by suffering alone; and the ideal of 
a Russian people forming a social state at some future 
period bound together by no obligation save mutual love 
and the magic of kindness. In this visionary prospect, 
as well as in his objection to the use of physical force, 
Dostoievsky anticipated in a remarkable manner some 
of the conspicuous tenets of his great successor Tolstoi. 
The book electrified the reading public in Russia upon 
its appearance in 1866, and its fame was confirmed when 
it appeared in Paris in 1867. To his remarkable faculty 
of awakening reverberations of melancholy and compas- 
sion, as shown in his early work, Dostoievsky had added, 
by the admission of all, a rare mastery over the emotions 
of terror and pity. Rut such mastery was not long to 
remain unimpaired. Crime and Punishment was written 
when he was at the zenith of his power. His remaining 
works exhibit frequently a marvellous tragic and analytic 
power, but they are unequal, and deficient in measure and 
in balance. The chief of them are : Tlu Injured and the 
Insulted, The Demons (1867), The Idiot (1869), The Adult 
(1875), The Brothers Karamzov (1881). 

Prom 1865, when he settled in St Petersburg, Dostoievsky 
was absorbed in a succession of journalistic enterprises, 
in the Slavophil interest, and suffered severe pecuniary 
losses. He had to leave Russia, in order to escape hk 
creditors, and to seek refuge in Germany and Italy. He 
was further harassed by troubles with his wife, and his 
work was interrupted by epileptic fits and other physical 
ailments. It was under such conditions as these that his 
most enduring works were created. He managed finally 
to return to Russia early in the 'seventies, and was for 
some time director of the Bussian World. From 1876 
he published a kind of review, entitled Carnet d^un 
PJcrivain, to the pages of which he committed many 
strange autobiographical facts and reflections. The last 
eight years of his Iffe were spent in comparative prosperity 
at St Petersburg, where he died on 9th February 1881. 

His life had been irremediably seared by his Siberian 
experiences. He looked prematurely old ; his face bore an 
expression of accumulated sorrow ; in disposition he had 
become distrustful, taciturn, contemptuous — his favourite 
theme the superiority of the Russian peasant over every 
other class ; as an artist, though uncultured, he had ever 
been subtle and sympathetic, but latterly he was tortured 
by tragic visions and morbidly preoccupied by exceptional 
and perverted types. M. de Vogu6, in his admirable 
Ecrivains Busses, has worked out with some success a 
parallel between the later years of Dostoievsky and those 
of Jean Jacques Rousseau. Siberia effectually convinced 


the novelist of the impotence of Nihilism in such a country 
as Russia ; but though he was assailed by ardent Liberals 
for the reactionary trend of his later writings, Dostoievsky 
became, towards the end of his life, an extremely popular 
figure, and his funeral, on 12th February 1881, was the 
occasion of one of the most remarkable demonstrations 
of public feeling ever witnessed in the Russian capital. 
The death of the Russian novelist was not mentioned in 
the London press; it is only since 1885, when Crime 
and Punishment first appeared in English, that his name 
has become at all familiar in England, mainly through 
French translations. A complete edition of his novels 
was issued at St Petersburg in fourteen volumes, 1882-83. 
Two critical studies by Tchij and Zelinsky appeared at 
Moscow in 1885, and a German life by Hoffmann at 
Vienna in 1899. (t. sb.) 

DoUd.i, chief town of arrondissement, department of 
Nord, France, 20 miles south of Lille, junction on railway 
from Paris to Lille. The manufacture of glass, oil, sugar, 
and paper, wool-spinning, leather-currying, and beU-found- 
ing, have all become important industries. The town 
library now contains 80,000 volumes and 1800 manu- 
scripts. — Dorignies, 1|- mile north of the town, is an 
important industrial suburb ; Sin-le-Noble, Dechy, and 
Sambres, though distinct municipalities, are practically 
suburban. The port traffic of Douai and Dorignies in 
1898 amounted to 427,677 tons. Population (1881), 
20,608; (1901), 33,918. 

DOU bS| a department in the east of France, bordering 
on Switzerland. It is traversed by the Jura mountains 
and watered by the Doubs. 

Area, 2052 square miles. The population decreased from 310,963 
in 1886 to 296,957 in 1901, Births in 1899, 7222, of which 590 
were illegitimate ; deaths, 6706 ; marriages, 2186. There were in 
1896 1024 schools, with 51,000 pupils ; 1 per cent, of the popula- 
tion was illiterate. The area under cultivation in 1896 comprised 
1,097,186 acres, of which only 360,785 acres were arable and 
12,355 acres in vines. Forest, on the other hand, covers an 
extensive area, occupying with the natural grass lands nearly 
741,000 acres. The wheat crop yielded in 1899 a value of only 
£420,000, hut the produce of the green crop and grass lands 
amounted in 1899 to the value of £902,000, the natural pastures 
alone yielding the value of £603,000. The live-stock in 1899 in- 
cluded 19,990 horses, 121,330 cattle, 47,750 sheep, 45,580 pigs, and 
6700 goats. Doubs has no coal, but it turned out, in 1896, 6200 
metric tons of iron and 20,000 tons of rock-salt. It produced, in 
1898, 19,000 metric tons of wrought-iron and steel, of the value of 
£170,000. Among the other industries watch-making takes the 
first rank, having its centres at Besan 90 n and Montbffiard, while 
distillation holds the second place, producing a yearly average of 
687,800 gallons. Besan 9 on, the capital, has 55,250 inhabitants. 

DougfISiSi a town and railway station on the east 
coast of the Isle of Man, England, 75 miles by steamer 
north-west of Liverpool. The steamship communication 
with this popular watering-place has been greatly improved 
during the last twenty-five years, in particular the service 
connecting it with Liverpool, Barrow, Fleetwood, Dublin, 
and the Clyde. Many improvements have also been made 
in the town itself, which has displaced Castletown as 
the legal capital of the island. A magnificent parade 
sweeps around the bay; new wide streets have been 
cleared in the old town and constructed in the new; 
municipal buildings, a free library, a second theatre, and 
three music-halls with capacious dancing saloons have 
been erected ; an electric tramway has been laid down to 
all parts of the island ; cable and horse trams encircle the 
town ; and a sporting summer golf course has been con- 
structed at Howstrake, iu addition to the winter course 
behind the town. Many of the public undertakings, such 
as the water-works, abattoirs, markets, and cemetery, are 
under municipal control. Douglas is in the parish of 
Onchan, and in 1881 had a population of 15,725; in 
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1901, 19,126, witK a suburban population just outside 
the borough of 3100. 

DoyglasSp Frederick (1817-1895), American 
orator, was born in Tuckahoe, Talbot county, Md., and 
died in Anacostia, D.C., 20th February 1895. His mother 
was a slave and his father a white man. He learned to read 
and write, and was allowed to hire his own time and work 
in a shipyard. In 1838 he escaped from slavery, and soon 
settled in Hew Bedford, Mass. A speech made by him in 
1841 resulted in his being offered the agency of the Massa- 
chusetts Anti-Slavery Society. From that time his oratorical 
powers rapidly developed, and he aroused much interest in 
the cause of emancipation. In 1845 he made a lecturing 
tour through the British Isles, where he remained untQ 
1847. For many years after 1847 he conducted an anti- 
slavery weekly journal at Eochester, H.Y. He encouraged, 
but did not actually participate in, John Brown’s invasion 
of Harper’s Ferry. In 1870 he became editor of the 
]^ew National Era in Washington, D.C. When, in 1871, 
President Grant appointed a commission to report on the 
question of annexing Santo Domingo to the United States, 
Douglass became its assistant-secretary. In 1872 he was 
presidential elector at large for the State of Hew York. 
From 1876 to 1881 he was marshal of the District of 
Columbia, after which time he was its recorder of deeds 
for five years. From 1889 to 1891 he was United States 
minister to Hayti. The experiences of his life were de- 
scribed in an autobiography. 

DoukhoborSi Them — “ Doukhobors ” is a name 
given by the Eussian Orthodox clergy to a community of 
nonconformist peasants. The word etymologically signi- 
fies “spirit-fighters,” being originally intended by the 
priesthood to convey that they fight against the Spirit of 
God ; but the Doukhobors themselves accepted the term 
as signifying that they fight, not against, but for and with 
the Spirit. Of late, however, they have decided to give 
up this name and call themselves “ Christians of the 
Universal Brotherhood.” This religious community was 
first heard of in the middle of the 18th century. By 
the end of that century or the beginning of the 19th 
their doctrine had become so clearly defined, and the 
number of their members had so greatly increased, that 
the Eussian Government and Church, considering this sect 
to be peculiarly obnoxious, started an energetic campaign 
against it. The foundation of the Doukhobors’ teaching 
consists in the belief that the Spirit of God is present in 
the soul of man, and directs him by its word within 
him. They understand the coming of Christ in the 
flesh, his works, teaching, and sufferings, in a spiritual 
sense. The object of the sufferings of Christ, in their 
view, was to give an example of suffering for truth. 
Christ continues to suffer in us even- now when we do 
not live in accordance with the behests and spirit of his 
teaching. The whole ' teaching of the Doukhobors is 
penetrated vfith the Gospel spirit of love. Worshipping 
God in the spirit, they affirm that the outward Church 
and all that is performed in it and concerns it has 
no importance for them. The Church is where two or 
three are gathered together, i.e., united in the name of 
Christ. They pray inwardly at all times ; on flxed days 
they assemble for prayer-meetings, at which they greet 
each other fraternally with low bows, thereby acknow- 
ledging every man as a bearer of the Divine Spirit. 
Their teaching is founded on tradition, which is called 
among them the “Book of Life,” because it lives in their 
memory and hearts. It consists of sacred songs or chants, 
partly composed independently, partly formed out of the 
contents of the Bible, which, however, has evidently been 
gathered by them orally, as until quite lately they were 
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almost entirely illiterate and did not possess any written 
book. They found ahke their mutual relations and their 
relations to other people — and not only to people, but to 
all living creatures —■ exclusively on love, and therefore 
they hold ah people equal and brethren. They extend 
this idea of equality also to the Government authorities, 
obedience to whom they do not consider binding upon 
them in those cases when the demands of these authorities 
are in conflict with their conscience ; while in all that does 
not infringe what they regard as the will of God they 
willingly fulfil the desire of the authorities. They con- 
sider kiUing, violence, and in general all relations to 
living beings not based on love as opposed to their con- 
science and to the will of God. They are industrious 
and abstemious in their fives, and when living up to the 
standard of their faith they present one of the nearest 
approaches to the realization of the Christian ideal which 
has ever been attained. 

Such, in their most general character, are the beliefs for 
which the Doukhobors have long endured cruel persecu- 
tion. Under Nicholas I., in the years 1840 and 1850, the 
Doukhobors, who on religious grounds refused to partici- 
pate in military service, were aU banished from the 
government of Tauris — whither they had been previously 
transported from various parts of Eussia by Alexander I. 
— to Transcaucasia, near the Turkish frontier. But 
neither the severe climate nor the neighbourhood of wild 
and warlike hillmen shook their faith, and in the course 
of half a century, in one of the most unhealthy and un- 
fertile localities in the Caucasus, they transformed this 
wilderness into flourishing colonies, and continued to five 
a Christian and laborious life, making friends instead of 
fighting with the hillmen. But the wealth to which they 
attained in the Caucasus weakened for a time their moral 
fervour, and little by little they began to depart somewhat 
from the requirements of their belief. As soon, however, 
as events happened among them which disturbed their 
outward tranquillity, the religious spirit which had guided 
their fathers immediately revived within them. In 
1887, in the reign of the Tsar Alexander III., universal 
military service was introduced in the Caucasus ] and even 
those for whom, as in the case of the Doukhobors, it had 
formerly been replaced with banishment, were called upon 
to serve. This measure took the Doukhobors unawares, 
and at first they outwardly submitted to it. About the 
same time, by the decision of certain Government officials, 
the right to the possession of the public property of the 
Doukhobors (valued at about ^£50,000) passed from the 
community to one of their members, who had formed out 
of the more demoralized Doukhobors a group of his own 
personal adherents, which was henceforth called the “ Small 
Party.” Soon afterwards several of the most respected 
representatives of the community were banished to the 
government of Archangel. This series of calamities was 
accepted by the Doukhobors as a punishment from God, 
and a spiritual awakening of a most energetic character 
ensued. The majority (about 12,000 in number) 'resolved 
to revive in practice the traditions left them by their 
fathers, which they had departed from during the period 
of opulence. They again renoimced tobacco, wine, meat, 
and every kind of excess, many of them dividing up all 
their property in order to supply the needs of those who 
were in want, and they collected a new public fund. 
They also renounced aU participation in acts of violence, 
and therefore refused military service. In confirmation of 
their sincerity, in the summer of 1895 the Doukhobors 
of the “ Great Party,” as they were called in distinction 
from the “ Small Party,” burnt aU the arms which they, 
like other inhabitants of the Caucasus, had taken up for 
their protection from wild animals, and those who were in 
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the army refused to continue service. At the commence- 
ment of the reign of the Tsar Nicholas 11. , in 1895, the 
Doukhobors became the victims of a series of persecutions, 
Cossack soldiers plundering, insulting, beating, and mal- 
treating both men and women in every way. More than 
four hundred families of Doukhobors who were hving in 
the province of Tiflis were ruined and banished to Georgian 
villages- Of 4000 thus exiled, more than 1000 died in the 
course of the first two years from exhaustion and disease ; 
and more would have perished had not information reached 
Count Leo Tolstoy and his friends, and through them the 
Society of Friends in England. Funds were immediately 
raised by sympathizers for alleviating the sufferings of the 
starving victims. At the same time an appeal, written by 
Tolstoy and some of his friends, requesting the help of 
public opinion in favour of the oppressed Doukhobors, was 
circulated in St Petersburg and sent to the Emperor and 
higher Government ojOdcials. The Doukhobors themselves 
asked for permission to leave Russia, and the Society of 
Friends petitioned the Emperor to the same effect. In 
March 1898 the desired permission w^as granted, and the first 
party of Doukhobors, 1126 in number, were able in the 
summer of 1898 to sail from Batum for Cyprus, which 
was originally chosen for their settlement because at that 
time funds were not sufficient for transferring them to any 
other British territory. But as contributions accumulated, 
it was found possible to send a number of Doukhobor 
emigrants to Canada, whither they arrived in two parties, 
numbering above 4000, in J anuary 1899. They were joined 
in the spring of the same year by the Cyprus party, and 
another party of about 2000 arrived from the Caucasus. In 
all about 7500 Doukhobor immigrants arrived in Canada. 
The Canadian Government did their best to facilitate the 
immigration, and allotted land to the Doukhobors in the 
provinces of Assiniboia near Yorkton and of Saskatch- 
ewan near Thunder Bill and Prince Albert. They were 
very cordially received by the population of the Canadian 
port towns. In April 1901, in the Canadian House of 
Commons, the Minister of Justice made a statement about 
them in which he said that “ not a single offence had been 
committed by the Doukhobors; they were law-abiding, 
and if good conduct was a recommendation, they were 
good immigrants, , * , The large tracts of land de- 
manded population, and if they were not given to crime, 
the conclusion was that they would make good citizens.” 
About eighteen months after they arrived in Canada the 
Doukhobors sent the Society of Friends a collective letter 
in which they sincerely thanked the English and American 
Friends for all the generous help of every kind they had 
received at their hands, but begged the Quakers to cease 
sending them any more pecuniary support, as they were 
now able to stand on their own feet, and therefore felt it 
right that any further help should be directed to others 
who were more in need of it. 

See also Christian Martyrdom in Bussia, by V. Tchertkoff. The 
Free Age Press, Christchurch, Hants. (y. x.) 

Ooulton, Sir Henry (1820-1897), English 
inventor and manufacturer of pottery, bom in Vaux- 
hall 25th July 1820, was from the age of fifteen 
actively employed in the pottery works of his father, John 
Doulton, at Lambeth. One of the first results of his 
many experiments was the production of good enamel 
glazes. In 1846 he initiated in Lambeth the pipe works, 
in which he superintended the manufacture of the drainage 
and sanitary appliances which have helped to make the 
firm of Doulton famous. In 1870 the manufacture of 
“Art pottery” was begun at Lambeth, and in 1877 works 
were opened at Burslem, where almost every variety of 
china and porcelain, as well as artistic earthenware, has 


been produced. Works have since been opened at Rowley 
Regis, Smethwick, St Helens, Paisley, and Paris. After 
the Paris Exhibition of 1878, Henry Doulton w^as made a 
Chevalier of the Legion of Honour. In 1872 the “Art 
department ” was instituted in the Doulton works, giving 
employment to both male and female artists, amongst 
whom such workers as George Tinworth and the Misses 
Barlow have obtained a reputation outside their immediate 
sphere. In 1887 Mr Doulton received the honour of 
knighthood, and a few years later was awarded the 
Albert Medal by the Society of Arts. He married in 
1849 the daughter of Mr J. L. Kennaby; she died in 
1888. Sir Henry Doulton took an active interest, as 
Almoner, in St Thomas’s Hospital. He died in London 
18th November 1897. (r. f. s.) 

DoUi^O (in Spanish, I>icero; Portuguese, Douro), 
a river of the Iberian peninsula. It rises in the Sierra 
d’Urbion (between the Sierra de la Demanda and the Sierra 
de Moncayo), describes a wide curve eastwards past Soria, 
then flows on the whole west right across the Spanish 
tableland, passing on the way Valladolid and Zamora; 
then from Paradela to Barca d’Alva it flows south-west 
and forms the frontier between Spain and Portugal. It 
crosses Portugal in an east to west direction in a narrow 
and tortuous bed, and enters the Atlantic 3 miles below 
Oporto. In Spain it receives from the right the rivers 
Pisuerga, Valderaduey, and Esla, and from the left several 
small streams which drain the Sierra Guadarrama; and 
in Portugal the Agueda, Coa, and Paiva from the left, and 
the Sabor, Tua, and Tamega from the right. The lower 
stream is beset with numerous rapids, called pontos^ and 
is subject to swift and violent inundations. On this 
account navigation is attended with difficulties and risks 
between its mouth and Barca d’Alva; but a railway, 
running for the most part along the right bank, traverses 
the Portuguese portion of the river. The mouth of the 
river is partly blocked by a rocky bar, but has recently 
been improved. Its total length is about 420 miles, of 
which 140 are in Portugal. Its waters abound in fish, 
especially trout, shad, and lampreys. 

DourOf a former province of Portugal, corresponding 
to the present districts of Oporto, Aveiro, and Coimbra 
{qq.vv.y Area, 3506 square miles. Population (1900), 
1,237,374, giving 353 inhabitants to the square mile. 

Douwes-Dekker, Edward. See Dekkfb, 

Edward Dotjwes. 

Dover, the principal Cinque Port, municipal and par- 
liamentary borough of Kent, England, terminal station of 
the South-Eastern and Chatham and Dover Railway, 76 
miles by rail east-south-east of London. The municipal 
borough, till 1895 coextensive with the parliamentary, was 
then extended to include parts of parishes previously in the 
rural district of Dover. In 1885 the parliamentary repre- 
sentation was reduced to one member. In 1888 the gates 
of Wellington dock were widened 10 feet to admit the 
new Channel steamers ; new coal stores were erected on 
the Northampton quay ; the shipway was lengthened 40 
feet, and widened for the reception of vessels up to 800 
tons. In 1891 it was resolved to construct a new com- 
mercial harbour, estimated to cost about .£700,000 and to 
be finished by the end of 1901. Begun in 1893, the works 
include (1) an open iron viaduct, 1260 feet long, joining 
the east pier; (2) the extension of the east pier, of solid 
masonry, to a length of 1920 feet; (3) two jetties, 1100 
and 500 feet long respectively ; (4) reclamation of 5 acres 
of land, between the Admiralty pier and the mouth of the 
present harbour, as a water station ; (5) an extension of 
the Admiralty pier. The harbour thus formed will have a 
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water area of 75 acres, with, a depth within the month of 
over 40 feet at low water. A great national harbour, 
estimated to occupy ten years in building and to cost 
500,000, commenced in 1899, will comprise (1) an ex- 
tension of the ildmiralty pier east-south-east for a distance of 
2000 feet, over 90 feet from base of wah to top of parapet ; 
( 2 ) an east arm, projecting 3300 feet into the sea; ( 3 ) a 
sea-wall, 3850 feet long, from the Castle jetty to the base 
of the east arm ; (4) reclamation of the foreshore between 
the back of the wall and the base of the cliff ; ( 5 ) a break- 
water 4300 feet long, | mile from the shore, from the south 
extremity of the east arm, south-west and west by south to 
a point 800 feet from the Admiralty pier extension, with 
entrance at each end of about 7 fathoms at low water. The 
Admiralty harbour will cover at low water an area of 
610 acres, accommodating twenty of the largest ships and 
any number of armed cruisers, torpedo and dispatch boats, 
at any time needing its shelter. Coaling berths will 
extend 1800 feet along the inner side of the east arm. To 
strengthen its defences, the construction of three powerful 
forts was begun in 1899. Three pits have been sunk to 
work the coal discovered by boring. The water-works, 
which are the property of the corporation, are situated on 
Castle Hill, and have given a constant supply since 1870. 
The rainfall at this point, 200 feet above sea-level, was 
24*34 inches in 1899 and 31-34 inches in 1900. The 
sewage outfall, constructed in 1885 at a cost of ^7500, 
discharges into the sea, to the west of the Admiralty pier, 
at a distance of 1225 feet from the shore. There is a 
promenade pier (1893), costing £24,000 ; electric lighting, 
begun in 1894; electric tramways, with a length of Similes; 
and a public park (1883), of 22^ acres. Besides the mail 
and packet service, Dover does a trade in shipbuilding, 
timber, rope and sail making, and ships’ stores. Shipping 
at port in 1888, 46 vessels of 3478 tons; in 1898, 66 of 
5066 tons. Entered in 1888, 2923 vessels of 720,337 
tons; cleared, 2895 of 716,544 tons. Entered in 1898, 
3718 vessels of 1,015,609 tons ; cleared, 3675 of 1,006,951 
tons. Imports of foreign and colonial merchandise in 
1888, valued £6,333,468; exports of produce of the 
United Kingdom, £1,128,104. In 1898, imports valued 
£9,451,780; exports, £1,564,225. Area of parliamentary 
borough, 1317 acres. Population (1881), 30,270; (1901), 
33,300. Area of municipal borough as now extended, 
1779^ acres. Population (1891), 33,503 ; (1901), 41,782. 

Dover, capital of the state and of Kent county, 
Delaware, U.S.A., on the Philadelphia, Wilmington, and 
Baltimore Kailroad, at an altitude of 40 feet. It is the 
site of the state college for coloured students, opened in 
1892. Population (1880), 2811; (1890), 3061; (1900), 
3329, of whom 123 were foreign-born and 772 negroes. 

Dover, capital of Strafford county, Hew Hampshire, 
U.S.A., in 43° 14' K lat. and 70° 54 ' W. long., on Cocheco 
river, 12 miles from- its mouth, at the lower falls, and 
at the head of navigation. Its street plan is irregular, 
few of the streets are paved, and its water supply, derived 
from Cocheco river, is obtained by gravity. It is at the 
intersection of two branches of the Boston and Maine 
Eailway, and these, with the river, give it considerable 
commerce. Its manufactures consist mainly of cotton and 
woollen goods. Population (1880), 11,687 ; (1890), 12,790; 
{1900), 13,207, of whom 3298 were foreign-born. 

Dover, a towm of Morris county, New Jersey, U.S.A., 
on the Eockaway river, at an altitude of 570 feet. It is 
on the Morris Canal, and on the Central of Hew Jersey 
and the Delaware, Lackawanna, and Western Eailways. 
It contains iron furnaces, rolling mills, and steel works. 
Population (1880), 2958; (1900), 5938, of whom 947 
were foreign-born and 53 negroes. 


— DOWN 513 

OoWGf, or the hfe interest of the widow in a third 
part of her husband’s lands, is governed in the United 
Kingdom, so far as women married after 1st January 1834 
are concerned, by the Dower Act, 1834, and under it only 
attaches on the husband’s death to the lands which he 
actually possessed for an estate of inheritance at the time 
of his death. The wife is now entitled to dower out of 
equitable estates, but joint estates are still exempt. By 
the Act the wife’s dower is placed completely under 
her husband’s control. It does not attach to any land 
actually disposed of by him in his hfetime or by his 
will, nor to any land from wAich he has declared by 
deed bis wife shall not be entitled to dower. He may 
also defeat her right, either as to any particular land 
or to all his lands, by a declaration in his will ; while it 
is subject to all the deceased husband’s debts and con- 
tracts, and to any partial estates which he may have 
created during his life or by bis -will, A widow tenant in 
dower may make leases for twenty-one years under the 
Settled Estates Act, 1878. Eree-bench is an analogous 
right in regard to copyhold land ; it does not fall within 
the Dower Act, 1834, and varies with the custom of each 
manor. At common law, and prior to the Act of 1834, 
dower was of a very different nature. The wife’s right 
attached, while the husband was still living, to any land 
whereof he was solely seised in possession (excluding 
equitable and joint estates) for an estate of inheritance at 
any time during the continuance of the marriage, provided 
that any child the wife might have had could have been 
heir to the same, even though no child was actually born. 
When once this right had attached, it adhered to the lands, 
notwithstanding any sale or devise the husband might 
make ; nor was it liable for his debts. In this w^ay dower 
proved an obstacle to the free alienation of land, for it was 
necessary for a husband wishing to make a valid convey- 
ance to obtain the consent of Ms wife releasing her right 
to dower. This release was only effected by a fine, the 
wife being separately examined. Often, by reason of the 
expense involved, the wife’s concurrence was not obtained, 
and thus the title of the purchaser was defective during 
the wife’s Hfetime. The acceptance of a jointure by the 
wife before marriage was, however, destructive of dower ; 
if after marriage, she was put to her election between it 
and dower. By the ingenuity of the old conveyancers, de- 
vices, known as “ uses to bar dower ” (the effect of which 
was that the purchaser never had at any time an estate of 
inheritance in possession), were found to prevent dower 
attaching to newly purchased lands, and so to enable the 
owner to give a clear title, without the need of the wife’s 
concurrence, in the event of his wishing, in his turn, tO' 
convey the land. All this has, however, been swept away 
by the Dower Act, 1834, and a purchaser of land need 
not now trouble himself to inquire whether the dower of 
the wife of the vendor has been barred, or to insist on her' 
concurrence in a fine. (h. s. s.) 

DOWIIi a maritime county of Ireland, province of 
Ulster, bounded on the H. by Belfast Lough and Antrim, 
on the E. and S. by the Irish Sea, and on the W. by 
Armagh. The area of the judicial county in 1900 was 
612,093 acres, of which 255,745 were tillage, 262,237 
pasture, 763 fallow, 13,573 plantation, 1688 turf bog, 
4129 marsh, 41,495 barren mountain, and 32,463 water, 
roads, fences, cfec. The new administrative county under 
the Local Government (Ireland) Act, 1898, includes the 
portion of the town of Newry formerly situated in 
Armagh, but does not include the portion of Lisburn and 
the portion of Belfast formerly situated in Down. The 
population in 1861 was, 272,107 ; in 1891, 267,059, of 
whom 126,268 were males and 140,791 females, divided 
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as follows among the different religions : — Presbyterians, 
106,346 j Boman Catholics, 73,410; Protestant Episco- 
palians, 65,239; Methodists, 7742; and other denomina- 
tions, 14,322. The population in 1901 was 289,335 
(Boman Catholics, 76,535 ; Protestant Episcopalians, 
71,568; Presbyterians, 114,182; Methodists, 10,543; 
others, 16,507), being an increase of 7 '3 percent.; but 
these figures include part of the county borough of Belfast. 

The following table gives the number of births, deaths, and 
marriages in various years : — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

5671 

4257 

1062 

1891 

7005 

5419 

1376 

1899 

7752 

5366 

1464 


The chief towns in the county are Bewtownards, Banbridge, 
Downpatrick, and Holywood. 

JEducation . — The following table gives the degree of education 
in 1891 :~ 



Males. 

Females. 

Total 

Percentage. 

R. C. 

Pr.Bp. 

Presfi. 

Read and write 

Read only 

Ilhterate 

72,239 

10,750 

10,650 

77,570 

17,442 

12,487 

149,809 

28,192 

23,137 

62-6 

15-8 

21*6 

73-4 
16-0 
10 6 

82‘3 

12-1 

5-6 


The percentage of illiterates among Roman Catholics in 1881 
was 26 ’5. In 1891 there w’ere 15 superior schools with 621 pupils 
(Roman Catholics 191 and Protestants 430), and 460 primary 
schools with 32,461 pupils (Roman Catholics 8690 and Protestants 
23,771). The number of pupils on the rolls of the national 
schools on 30th September 1899 was 50,220, of whom 11,595 were 
Roman Catholics and 38,625 Protestants. 

Administration , — The county is divided into four parliamentary 
divisions, north, south, east, west, the number of registered 
electors in 1900 being respectively 9886, 8944, 8489, and 8815. 
The borough of Bewry returns one member. The ratable value in 
1900 was £794,836, By the Local Government (Ireland) Act 
1898, the fiscal and administrative duties of the grand jury and 
(to a less extent) of other bodies were transferred to a county 
council, urban and rural district councils were established, and 
under that Act the county now comprises 7 urban and 8 rural 
sanitary districts. 

Agriculture . — The following tables show the acreage under 
crops, including meadow and clover, and the amount of live- 
stock in 1881, 1891, 1895, and 1900. The figures for 1900 are for 
the new administrative county. 


Tear. 

Wheat. 

Oats. 

Barley, 
Beans, &c. 

Potatoes. 

Turnips. 

Other 

Green 

Crops. 

Flax. 

Meadow 
and Clover. 

Total. 

1881 

22,365 

106,094 

1715 

51,668 

16,813 

4754 

28,089 

70,035 

301,533 

1891 

13,277 

101,060 

967 

48,305 

17,957 

4666 

12,968 

73,367 

272,567 

1895 

7,225 

100,090 

851 

46,053 

20,017 

3835 

16,634 

78,957 

273,662 

, 1900 

9,531 

95,218 

1372 

43,014 

20,101 

4114 

7,738 

74,395 

255,745 


For 1899 the total value ot the cereal and other crops was 
estimated by the Registrar-General at £1,755,140. The number 
of acres under pasture in 1881 was 217,543 ; in 1891, 242,700, and 
in 1900, 262,237. 


Tear. 

Horses 
and Mules. 

Asses. 

Cattle. 

Sheep. 

Pigs. 

Goats. 

Poultry. 

1881 

1891 

1895 

1900 

31,465 

32,171 

35,142 

33,700 

1382 

1302 

1359 

1454 

129,447 

150,481 

151,261 

159,745 

56,745 

101,931 

92,791 

122,160 

34,272 

51,703 

45,651 

42,163 

10,911 

13,791 

12,838 

11,186 

636,802 

719,682 

822,123 

1,049,373 


The number of milch cow^s in 1891 was 53,743, and in 1900 
54,087. It is estimated that the total value of cattle, sheep, and 
pigs in 1899 was £2,242,131. In 1900 the number of holdings 
not exceeding 1 acre was 6306, between 1 and 5, 3775, between 5 
and 15, 8904, between 15 and 30, 6505, between 30 and 50, 3181, 
between 60 and 100, 1756, between 100 and 200, 333, between 200 
and 600, 87, and above 500, 23 — total, 30,870. The number of 
loans issued (the number of loans being the same as the number of 
tenants) under the Land Purchase Acts, 1885, 1891, and 1896, 
up to 31st March 1900, was 1314, amounting to £497,045. The 
number of loans sanctioned for agricultural improvements under 
sect. 31 of the Land Act, 1881, between 1882 and 1900 was 102, 


and the amount issued £8887. The total amount issued on loan 
tor all classes of works under the Land Improvement Acts from 
the commencement of operations to 31st March 1900 was £99,765. 

Fisheries . — In 1899, 375 vessels, employing 1120 hands, were 
registered in the deep sea and coast fishery districts of Donaghadee 
Strangford, and Newcastle. In the same year 15,519 cwt. of 
herring were caught in the Ardglass fisheries. Pq ^ 

Downpatrick, a market-town and county town 
of Down, Ireland, on Strangford Lough, 18 miles south- 
east of Belfast by rail. It ceased to be a parliamentary 
borough in 1885. It is governed by town commissioners, 
but under the powers conferred by the Local Government 
(Ireland) Act, 1898, can apply to be constituted an urban 
sanitary district. The County Down Bailway connects the 
town with Belfast and (among other places) with New- 
townards and Newcastle, a favourite watering-place. In 
1883 an assembly hall was erected at the expense of Lord 
Dunleath, and a new lunatic asylum has been opened near 
the tawn. Population (1881), 3901 ; (1901), 2992. 

Doyle, Sir Francis Hastings Charles, 

Bart. (1810-1888), Enghsh mau of letters, was born at 
Nunappleton, Yorkshire, 22nd August 1810, and was 
educated at Eton and Oxford, where he took a first-class 
in classics in 1831, and became a Fellow of All Souls’. 
He read for the Bar, hut was chiefly interested in liter- 
ature and society. Among his intimate friends was Mr 
Gladstone, whose “best man” he was; but in later hfe 
their political opinions widely differed. In 1841 he pub- 
lished Miscellaneous Verses, (1844) Two Destinies, (1852) 
The Duke^s Funeral, (1866) Return of the Guards and 
other Poems', and from 1867 to 1877 he was professor of 
poetry at Oxford. In 1869 some of the lectures he de- 
livered were published in book form. In 1886 he published 
his Reminiscences, full of records of the interesting people 
he had known. Sir Francis Doyle succeeded his father 
(chairman of the Board of Excise) as second baronet in 
1839, and married in 1844. From 1846 he held various 
important offices in the Customs. He died 8th June 1888. 
A cultivated and agreeable man and writer, Doyle’s poetry 
is memorable for certain isolated and spirited pieces, 
which became popular because of their thoroughly English 
celebration of manly deeds. The best known are his 
ballads on the “Birkenhead” disaster and on “The 
Private of the Buffs.” 

Doyle, Richard (1824-1883), English artist, 
son of John Doyle, the caricaturist known as “H. B.” 
(1797-1868), was born in London in 1824. His father’s 
“ Political Sketches ” took the town by storm in the days 
of Lord Grey and Lord Melbourne. The son was an 
extremely precocious artist, and in his “Home for the 
Holidays,” done when he was twelve, and his “Comic 
English Histories,” drawn four years later, he showed 
extraordinary gifts of humour and fancy. He had no 
art training outside his father’s studio. In 1843 he 
joined the staff of Punch, drawing cartoons and a vast 
number of illustrations, but he retired in 1850, in con- 
sequence of the attitude adopted by that paper towards 
what was known as “ the papal aggression,” and especially 
towards the pope himself. In 1854 he published his 
“Continental Tour of Brown, Jones, and Bobinson.” His 
illustrations to three of the Christmas Books of Charles 
Dickens, and to The Newcomes by Thackeray, are reckoned 
among his principal achievements ; and his fanciful pictures 
of elves and fairies have always been general favourites. 
He died on 11th December 1883, His most popular 
drawing is his cover of Punch. 

Dozy, Reinhart Pieter Anne (1820-1883), 

Dutch Arabic scholar of French (Huguenot) origin, was 
bom at Leyden in February 1820. The Dozys, like so 
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many other contemporary French families, emigrated to 
the 'Low Countries after the revocation of the Edict of 
Nantes, but some of the former appear to have settled in 
Holland as early as 1647. Dozy studied at the Univer- 
sity of Leyden, obtained the degree of doctor in 1844, was 
appointed an extraordinary professor of history in 1850, 
and professor in 1857. The first results of his extensive 
studies in Oriental literature, Arabic language and history, 
manifested themselves in 1847, when he published M- 
Marrakushi’s History of the Almohades (Leyden, 2nd ed., 
1881), which, together with his Scriptorum Arahum loci 
de Abbaditis (Leyden, 1846-63, 3 vols.), his editions of 
Ibn-Adhari’s History of Africa and Spain (Leyden, 
1848-52, 3 vols.), of Ibn-Badrun’s Historical Comment- 
ary on the Foem of Ihn-Ahdun (Leyden, 1848), and his 
Bictionnaire detailU des noms des vetements chez les 
Arahes (Amsterdam, 1845) — a work crowned by the 
Dutch Institute — stamped Dozy as one of the most learned 
and critical Arabic scholars of his day. But his real fame 
as a historian mainly rests on his great work Histoire des 
Mussulmans (FEspagne^jusqyHd la Conquete deVAndalousie 
par les AlmoravideSj 711-1110 (Leyden, 1861; 2nd ed., 
ihid.^ 1881; a graphically written account of Moorish 
dominion in Spain, which shed new light on many obscure 
points, and has remained the standard work on the subject. 
Dozy’s Recherches sur VHistoire et la Litterature de 
VBspagne pendant le Moyen Age (Leyden, 2 vols., 1849 ; 
2nd and 3rd ed., completely recast, 1860 and 1881) 
form a needful and wonderfully trenchant supplement to 
his Histoire des Mussulmans^ in which he mercilessly 
exposes the many tricks and falsehoods of the monks in 
their chronicles, and effectively demolishes a good part of 
the Cid legends. As an Arabic scholar Dozy stands well- 
nigh unsurpassed in his SuppUment aux Dictionnaires 
Arahes (Leyden, 1877-81, 2 vols.), a work full of research 
and learning, a storehouse of Arabic lore. To the same 
class belongs his Glossaire des mots espagnols et portugais, 
dirivis de VArahe, edited with Dr W. H. Engelmann 
of Leipzig (Leyden, 1866; 2nd ed., 1868), and a similar 
list of Dutch words derived from the Arabic. Dozy also 
edited A1 Makkari’s Analectes sur VHistoire et la LitMra- 
ture des Arahes dHspagne (Leyden, 1855-61, 2 vols.), 
and, in conjunction with his friend and worthy successor, 
Professor De Goeje, at Leyden, Edrisi’s Description de 
VAfrique et de VEspagne (1866), also the Calendrier de 
Cor done de Vannde 961 ; texte arahe et ancienne traduc- 
tion latine (Leyden, 1874). Het Islamisme {Islamism; 
Haarlem, 1863; 2nd ed., 1880; French translation) is a 
popular exposition of Mahommedanism, of a more con- 
troversial character; and De Israelieten te Mekka {The 
Israelites at Mecca, Haarlem, 1864, became the subject 
of a rather heated discussion in Jewish circles. Dozy died 
at Leyden, May 1883. (h. ti.) 

Drachmann, Holger (1846 Danish 

poet and dramatist, the son of a well-known physician of 
Copenhagen, Dr A. G. Drachmann, whose family was of 
German extraction, was born in Copenhagen on the 9th 
October 1846. Owing to the early death of his mother, 
who was a Dane, the child was left much to his own 
devices. He soon developed a fondness for semi-poetical 
performances, and loved to organize among his companions 
heroic games, in which he himself took such parts as those 
of Tordenskjold and Niels Juul. His studies were belated, 
and he did not enter the university until 1865, leaving it 
in 1866 to become a student in the Academy of Fine Arts. 
From 1866 to 1870 he was learning, under Professor 
Sorensen, to become a marine painter, and not without 
success. But about the latter date he came under the 
influence of Georg Brandes, and, without abandoning art, 
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he began to give himseK more and more to hterary ideas. 
He travelled very extensively in England, Scotland, France, 
Spain, and Italy, and his literary career began by his 
sending letters about his journeys to the Danish news- 
papers. After returning home, he settled for some time in 
the island^ of Bornholm, painting seascapes. He now 
issued his earliest volume of Poems, 1872, and joined 
the group of young Eadical waiters w’ho gathered under 
the banner of Brandes. Drachmann was unsettled, and 
still doubted whether his real strength lay in the pencil 
or in the pen. By this time he had enjoyed a sur- 
prising experience of life, especially among sailors, fisher- 
men, students, and artists, and the issues of the Franco- 
German War and the French Commune had persuaded 
him that a new and glorious era was at hand. His 
volume of lyrics, Muffied Melodies, 1875, proved that 
Drachmann was a poet with a real vocation, and he began 
to produce books in prose and verse with great rapidity. 
Young Blood, 1876, is his soHtary attempt at a realistic 
novel of to-day. But in 1877 he returned to his true field 
in his magnificent Songs of the Sea, and he won the 
passionate admiration of his countrymen by his prose 
work, with interludes in verse, called Over the Frontier 
There, a series of impressions made on Drachmann by a 
visit to the scenes of the war with Germany. During the 
succeeding years he was a great traveller, visiting most of 
the principal countries of the world, but particularly 
familiarizing himself, by protracted voyages, with the sea 
and with the life of man in maritime places. In 1879 he 
published Tendrils and Roses, amatory lyrics of a very 
high order of melody, in which he showed a great 
advance in technical art. To the same period belongs On 
the Faith and Honour of a Sailor, a volume of short 
stories in prose. It was about this time that Drachmann 
broke with Brandes and the Eadicals, and set himself at 
the head of a sort of “ Nationalist ” or popular-Conservative 
party in Denmark. He continued to celebrate the life of 
the fijshermen and sailors in books, whether in prose or 
verse, which were the most popular of their day, Paul 
and Virginia and Lars Kruse (both 1879); East of 
the Sun and Moon, 1880; Chrysalis and Butterfly, 
1882 ; and Strandhy Folk, 1883, were among these. 
In 1882 Drachmann pubhshed his fine translation, or 
paraphrase, of Byron’s Don Juan, He now gave his 
attention to dramatic composition, and in 1885 his 
romantic play called Once upon a Time enjoyed an 
enormous success on the boards of the Eoyal Theatre, 
Copenhagen. He pursued this profitable course, and his 
tragedies of Yblumd Smed and Brav-Karl have made him 
the most popular playwright of Denmark. He published 
a volume of exquisitely fantastic Melodramas in rhymed 
verse, a collection which contains some of Drachmann’s 
most perfect work. It is impossible to give the titles of 
all the poet’s publications, which are extremely numerous. 
In 1899 he enjoyed a great success through Scandinavia 
by his romantic play caUed Gurre, and in 1900 he brought 
out a prose story called Dcedalus and a brilliant lyrical 
drama, Hallfred Vandraadeskjald. In the winter of 1900 
Drachmann visited England, and was entertained at dinner 
by fifty English authors. A man of lofty stature and com- 
manding appearance, he looks like a poet and a Viking. 
He is unquestionably the greatest writer that Denmark 
produced in the last quarter of the 19th century. 

Dra.g^a.sani| a town in Eumania, of 4398 inhabit- 
ants, on the right bank of the river Olt. It was the scene in 
1821 of a bloody battle between the Turks and the troops 
of Ypsilanti, in which the latter were completely defeated. 
The vines of the neighbouring hills produce the best white 
wines in the country. 
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Drain aa. — ^The last quarter of the 19th century wit- 
nessed a very distinct progress in the theatrical life of the 
world at large. It is at present too early to unify this 
movement by tracing it to any one cause or set of causes, 
political, economic, or psychological. Yet the fact is clear 
that the new theatrical literature of England, Erance, 
Germany, and even of Italy and America, represents a break 
with tradition rather than a continuance of it. 

In England the whole mechanism of theatrical life had 
undergone a radical change in the middle decades of the 
century. At the root of this change lay the immense 
growth of population and the enormously increased facilities 
of communication between London and the provinces. 
Similar causes came into operation, of course, in France, 
Germany, and Austria, but were much less dis- 
tinctly felt, because the numerous and important 
subventioned theatres of these comitries remained 
more or less unaffected by economic iniuences. Free trade 
in theatricals (subject only to certain licensing regulations 
and to a court censorship of new plays) was established 
in England by an Act of 1843, which abohshed the long 
moribund monopoly of the legitimate drama ” claimed by 
the “ Patent Theatres ” of Drury Lane and Co vent Garden. 
The drama was thus formally subjected to the operation of 
the law of supply and demand, like any other article of com- 
merce, and managers were left, unaided and unhampered 
by any subvention or privilege, to cater to the tastes of a 
huge and growing community. Theatres very soon multi- 
plied, competition grew ever keener, and the long run, with 
its accompaniments of ostentatious decoration and lavish 
advertisement, became the one object of managerial effort. 
This process of evolution may he said to have begun in 
the second quarter of the 19th century and completed 
itself in the 3rd. The system which obtains to-day, 
almost unforeseen in 1825, was in full operation in 1875. 
The repertory theatre, with its constant changes of 
programme, maintained on the Continent partly by sub- 
ventions, partly by the mere force of artistic tradition, had 
become in England a faint and far-off memory. There 
was not a single theatre in London at which plays, old 
and new, were not selected and mounted solely with a 
view to their continuous performance for as many nights 
. as possible, anything short of fifty nights constituting an 
ignominious and probably ruinous failure. It was found, 
too, that those theatres were most successful which were 
devoted exclusively to exploiting the talent of an individual 
actor. Thus when the fourth quarter of the century 
opened the long “run” and the actor-manager were in 
firm possession of the field. 

The outlook was in many ways far from encouraging. 
It was not- quite so black, indeed, as it had been in the 
late 'fifties and early ’sixties, when the “ legitimate enter- 
prises of Phelps at Sadler’s Wehs and Charles Kean at 
the Princess’s had failed to hold their ground, and when 
modern comedy and drama were represented almost ex- 
clusively by adaptations from the French. There had been 
a slight stirring of originality in the series of comedies 
produced by T. W. Robertson (1829-1871) at the Prince 
of Wales’s Theatre, Tottenham Street, where, under the 
management of Mr and Mrs Bancroft,^ a new school of 
mounting and acting, minutely faithful (in theory at any 
rate) to everyday reality, had come into existence. But 
the hopes of a revival of English comedy seemed to have 

^ S:r Squire Baiicroit, u’lio wfiy kuightcd in 1897, was bom on 14tli 
May 1841, and made his debut at Birmingham in 1861. In 1865 
he joined the company with which Miss Marie Wilton (whom he after- 
wards married) opened the Prince of Wales’s Theatre, in Tottenham 
Court Road, London ; and he became co-manager with his wife in 
1868. They moved to the Haymarket in 1880, and formally retired 
from the stage in 1885, hut at rare intervals afterwards occasionally 
reappeared. 


died with Robertson’s death. One of his followers, James 
Albery (1832-1889), possessed both imagination and wit, 
hut had not the strength of character to do justice to his 
talent, and sank into a mere adaptor. In the plays of 
another disciple, H. J. Byron (1836-1884), the Robert- 
sonian or “ cup-and-saucer ” school declined upon sheer 
inanity. Of the numerous plays signed by Tom Taylor 
(1817-1880) some were original in substance, but all 
were cast in the machine-made French mould. Wilkie 
Oohins (1824-1889), in dramatizing some of his novels,, 
produced somewhat crude anticipations of the modern 
“problem play.” The literary talent of Mr W. S. Gilbert 
{h. 1836) displayed itself in a group of comedies both 
in verse and prose j but Mr Gilbert saw life from too 
pecuhar an angle to represent it otherwise than fantastic- 
ally. The Robertsonian impulse seemed to have died 
utterly away, leaving behind it only five or six very in- 
substantial comedies and a subdued, unrhetorical method 
in acting. This method the Bancrofts proceeded to apply, 
during the ’seventies, to revivals of stage classics, such as' 
The School for Scandal^ Money ^ and Masks and Faces, and 
to adaptations from the French of Sardou. 

While the modern drama appeared to have relapsed into- 
a comatose condition, poetic and romantic drama was giving 
some signs of life. At the Lyceum in 1871 Henry 
Irving (5. 1838) had leapt into fame by means of his 
performance of Mathias in The Bells, an adaptation from 
the French of Erckmann-Chatrian. He followed this up by 
an admirably picturesque performance of Charles I. in a 
play of that name by W. G. Wills (1828-1893), a writer- 
of some talent, which ran to waste for lack of an adequate 
sense of either dramatic or literary form. In the autumn 
of 1874 the great success of Mr Irving’s Hamlet was; 
hailed as the prelude to a revival of tragic acting. As a- 
matter of fact, it was the prelude to a long series of re- 
markable achievements in romantic drama and melodrama. 
Mr Irving’s lack of jjhysical and vocal resources prevented 
him from scaling the heights of tragedy, and his Othello, 
Macbeth, and Lear could not be ranked among his suc- 
cesses ; but he was admirable in such parts as Richard III., 
Shylock, lago, and Wolsey, while in melodramatic parts, 
such as Louis XL and the hero and villain of The Lyons' 
Mail, he was unsurpassed. Mephistopheles in a version 
of Faust (1885), perhaps the greatest popular success of 
his career, added nothing to his reputation for artistic 
intelligence ; hut on the other hand his Becket in Tenny- 
son’s play of that name (1893) was one of his most masterly 
efforts. His management of the Lyceum (1878-1899) did 
so much to raise the status of the actor and to restore the 
prestige of poetic drama, that the knighthood conferred 
upon him in 1895 was felt to be no more than an 
appropriate recognition of his services. But unfortunately 
his managerial career had scarcely any significance for the 
living English drama. He seldom experimented with a 
new play, and, of the few which he did produce, only 
The Cup and Becket by Lord Tennyson have the re- 
motest chance of being remembered. 

To trace the history of the English drama, then, we must 
go back to the Prince of Wales’s Theatre. Even while it 
seemed that French comedy of the school of Scribe was. 
resuming its baneful predominance, the seeds of a new 
order of things were slowly germinating. Diplomacy^ an 
adaptation of Sardou’s Dora, produced in 1878, brought 
together on the Prince of Wales’s stage Mr and Mrs 
Bancroft, Mr and Mrs. Kendal, Mr John Clayton, and 
Mr Arthur Cecil — in other words, the future managers of 
the Haymarket, the St James’s, and the Court Theatres, 
which were destined to see the first real stirrings of ei 
literary revival. Mr and Mrs Kendal, who, in conjunction 
with Mr John Hare, managed the St James’s Theatre 
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from 1879 to 1888, produced Mr A. W. Pinero’s first play 
of any consequence, The Money-Spinner (1881), and after- 
%Yards The Squire (1882) and The Hobby Horm (1887). 
]\Ir and Mrs Bancroft, wlio, after entirely rebufiding the 
Haymarket Theatre, managed it from 1880 till their re- 
tirement in 1885, produced in 1883 Mr Pinero’s Lords, and 
Commons ; and Messrs Clayton and Cecil produced at the 
Court Theatre between 1885 and 1887 his three brilliant 
farces The Magistrate^ The Schoolmistress, and Dandy 
Dick, which, with the sentimental comedy, Sweet Lavender, 
produced at Terry’s Theatre in 1888, assured his position 
.as an original and fertile dramatic humorist of no small 
literary power. It is to be noted, however, that Mr 
Pinero was almost the only original playwright represented 
under the Bancroft, Hare - Kendal, and Clayton - Cecil 
managements, which relied for the rest upon adaptations 
nnd revivals. Adaptations of Prench vaudevilles were the 
.staple productions of Mr Charles Wyndham’s management 
•at the Criterion from its beginning in 1876 until 1893, 
when he first produced an original play of any importance. 
When Mr Beerbohm Tree went into management at the 
Haymarket in 1887, he still relied largely on plays of 
foreign origin. Mr George Alexander’s first managerial 
ventures (Avenue Theatre, 1890) were two adaptations 
from the French. Until well on in the ’eighties, indeed, 
adaptation from the French was held the normal occupation 
of the British playwright, and original composition a mere 
-episode. Eobertson, Byron, Albery, Gilbert, Tom Taylor, 
Charles Eeade, Herman Merivale, G. W. Godfrey, all pro- 
duced numerous adaptations ; Mr Sydney Grundy was for 
twenty years occupied almost exclusively in this class of 
work; Mr Pinero himself has adapted more than one 
French play. To this day the managers have not quite 
unlearnt the habit of regarding Paris as the natural 
fountainhead of English drama. The ’eighties, then, may 
on the whole be regarded as showing a very gradual decline 
in the predominance of France on the Enghsh stage, and 
an equally slow revival of originality, so far as comedy 
and drama were concerned, manifesting itself mainly in 
the plays of Mr Pinero. 

Tire reaction against French influence, however, was no 
less apparent in the domain of melodrama and operetta 
than in that of comedy and drama. Until well on in the 
^seventies, D’Ennery and his disciples, adapted and imitated 
by Boucicault and others, ruled the melodramatic stage. 
The reaction asserted itself in two quarters — in the East 
End at the Grecian Theatre, and in the West End at the 
Princess’s. In The World, produced at Drury Lane in 
1880, Paul Meritt {d. 1895) and Henry Pettitt {d. 1893) 
brought to the West End the “ Grecian ” type of popular 
drama ; and at Drury Lane it has survived in the elabo- 
rately spectacular form imparted to it by Sir Augustus 
Harris, who managed that theatre from 1879 till his death 
in 1896. The production of Mr G. E. Sims’s Lights o’ 
London at the Princess’s in 1881, under Mr Wilson 
Barrett’s management, also marked a new departure ; and 
the two streams of melodrama flowed together in a long 
-series of popular plays at the Adelphi Theatre, from about 
1882 to almost the end of the century. The “Adelphi” 
as opposed to the “Drury Lane” type of drama has 
recently died out in the West End, apparently because a 
host of suburban theatres drew away its audiences. Of 
all these English melodramas, only one. The Silver Kmg, 
by Mr H. A. Jones (Princess’s, 1882) could for a moment 
compare in invention or technical skill with the French 
dramas they supplanted. The fact remains, however, that 
even on this lowest level of dramatic art the current of the 
time set decisively towards home-made pictures of English 
life, however crude and puerile. 

For twenty-five years, from .1865 to 1890, the English 
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stage was overrun with French operettas of the school of 
Oflenbach. Hastily adapted by slovenly hacks, their 
hbrettos (often witty in the original) became incredible 
farragos of metreless doggrel and punning ineptitude. 
The great majority of them are now so utterly forgotten 
that one scarcely realizes, until one looks into the records, 
how in their heyday they swarmed on every hand. The 
reaction began in 1875 with the performance at the 
Eoyalty Theatre of Trial by Jury, by Mr W. S. Gilbert 
and Mr (afterwards Sir) Arthur Sullivan (1842-1900). 
This was the prelude to that brilhant series of witty and 
melodious extravaganzas which began with The Sorcerer 
at the Opera Comique Theatre in 1877, but has been 
mainly associated with the Savoy Theatre, opened by Mr 
D’Oyly Carte (d, 1901) in 1881. Little by little the 
Gilbert and Sullivan operettas (of which the most famous, 
perhaps, were HM.S, Pinafore, 1878, Patience, 1881, 
and The Mikado, 1885) undermined the popularity of the 
French opera-boufies, and at the same time that of the 
indigenous “burlesques” which, graceful enough in the 
hands of their inventor J. E. Planche (1796-1880), had 
become mere incoherent jumbles of buffoonery, devoid 
alike of dramatic ingenuity and of literary form. When, 
early in the ’nineties, the collaboration between Mr Gilbert 
and Sir Arthur Sullivan became intermittent, and the 
vogue of the Savoy somewhat declined,. a new class of 
extravaganza arose, under the designation of “musical 
comedy” or “musical farce.” It first took form in a piece 
called In Town, by Messrs “Adrian Boss” and Osmond 
Carr (Prince of Wales’s Theatre, 1892), and rapidly be- 
came very popular. In these plays the scene and costumes 
are almost always modern, though sometimes exotic, and 
the prose dialogue, setting forth an attenuated and entirely 
negligible plot, is frequently interrupted by musical 
numbers. The lyrics are often very clever pieces of 
rhyming, totally different from the inane doggrel of the 
old opera-bouffes and burlesques. In other respects there 
is little to be said for the literary or intellectual quahty 
of “musical farce”; but being an entirely English (or 
Anglo-American) product, it falls into line with the other 
indications we have noted of the general decline — one 
might almost say extinction — of French influence on the 
English stage. 

To what causes are we to trace this gradual disuse of 
adaptation 1 In the domain of modern comedy and drama, 
to two causes acting simultaneously : the decline in France 
of the method of Scribe, which produced “well-made,” 
exportable plays, more or less suited to any climate and 
environment ; and the rise in England of a generation of 
playwrights more original, thoughtful, and able than their 
predecessors. It is not at all to be taken for granted that 
the falling off in the supply of exportable plays meant a 
decline in the absolute merit of French drama. That 
point is discussed in the section French Drama below. 
The historian of the future may very possibly regard 
the movement in France, no leas than the movement in 
England, as a step in advance, and may even see in 
the two movements co-ordinate manifestations of one 
tendency. Be this as it may, the fact is certain that as 
the playwrights of the Second Empire gradually died off 
and were succeeded by the authors of the “ new comedy,” 
plays which would bear transplantation became ever fewer 
and farther between. It is worthy of note that (a few 
mere buffooneries apart) most of the adaptations produced 
since 1890 have been from comedies and novels of a very 
much older date — works of Labiche and of Dumas 
pere and Attempts to acclimatize the poetical drama 

of the present generation — P(mr la Couronne, Le 
Ghemineau, Cyrano de Bergerac — have all been more or 
less unsuccessful. 
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Having noted the decline of adaptation, we may now 
trace a stage farther the development of the English 
drama. The first stage, already surveyed, ends with the 
production of Sweet Lavender in 1888. Up to this point 
its author, Mr Pinero (6. 1855), stood practically alone, 
and had won his chief successes as a humorist. Mr 
Henry Arthur Jones (b. 1851) was known as httle more 
than an able melodramatist, though in one play. Saints and 
Sinners (1884), he had made some attempt at a serious 
study of provincial life. Mr E. C. Carton {b, 1856) had 
written, in collaboration, one or two plays of shght 
account. Mr Sydney Grundy {h. 1848) had produced 
scarcely any original work. Hone of the other dramatists 
of to-day had as yet appeared on the horizon. The 
second stage may be taken as extending from 1889 to 
1893. On 24th April 1889 Mr John Hare opened the 
new Garrick Theatre with The Profligate, by Mr Pinero — 
an unripe and superficial piece of work in many ways, but 
stilL a great advance, both in ambition and achievement, 
upon any original work the stage had seen for many a year. 
With ah its faults, this play notably enlarged at one 
stroke the domain open to the English dramatist. And it 
did not stand alone. The same year saw the production of 
two plays by Mr Jones, Wealth and The Middleman, in 
which a distinct effort towards a serious criticism of life 
was observable, and of two plays by Mr Grundy, A Fool's 
Paradise and A White Lie, which, though very French in 
method, were at least original in substance. Mr Jones 
during the next two years made a steady advance with 
Jwdah (1890), his first really mature production, and The 
Dancing Girl and The Crusaders (1891), in the latter of 
which he made his first attempt to work the vein of social 
satire. Mr Pinero in these years was putting forth less 
than his whole strength in The Cabinet Minister (1890), 
Lady Bountiful and The Times (1891), and The Amazons 
(March 1893). But meanwhile new talents were coming 
forward. The management of Mr George Alexander, 
which opened at the Avenue Theatre in 1890, but 
was transferred in the following year to the St James’s, 
brought prominently to the front Mr Carton, Mr Haddon 
Chambers, and Mr Oscar Wilde. Mr Carton’s two 
sentimental comedies. Sunlight and Shadow (1890) and 
Liberty ILall (1892), showed excellent hterary workman- 
ship, but did not yet reveal his true originality as a 
humorist. Mr Haddon Chambers’s work (notably The 
Idler, 1891) was as yet sufiiciently commonplace; but in 
Lady Windermere's Fan (1892) Mr Oscar Wilde showed 
himself at his first attempt a brilliant and accomplished 
dramatist. Mr Wilde’s subsequent plays, A Woman of Wo 
Importance (1893) and An Ideal Husband and The 
Importance of being Earnest (1895), though marred by 
mannerism and insincerity, did much to promote the 
movement we are here tracing, and his painful downfall 
gave it a distinct, though temporary, check. 

As the production of TJw Profligate marked the opening 
of the second period in the revival of English drama, so 
the production of the same author’s The Second Mrs 
Tanqueray is very clearly the starting-point of the third 
period — of the phase of development still in progress. 
Before attempting to trace its course, however, we may do 
well to glance at certain conditions which probably 
influenced it. 

In the first place, economic conditions. The Bancroft- 
Eobertson movement at the old Prince of Wales’s, be- 
tween 1865 and 1870, was of even more importance 
from an economic than from a hterary point of view. 
By making their little theatre a luxurious place of resort, 
and faithfully imitating in their productions the accent, 
costume, and furniture of upper and upper - middle 
class life, the Bancrofts had initiated a reconciliation 


between Society and the Stage. Throughout the middle- 
decades of the century it was the constant complaint of 
the managers that the world of wealth and fashion was by 
no means to be tempted to the theatre. The Bancroft 
management changed all that. It was at the Prince of 
Wales’s that half -guinea stalls were first introduced ; and 
these stalls were always filled. As other theatres adopted 
the same policy of upholstery, both on and off the stage,, 
fashion extended its complaisance to them as well. In 
yet another way the reconciliation was promoted — by the 
ever-increasing tendency of young men and women of good 
birth and education to seek a career upon the stage. For 
the past fifteen years, then, the theatre has been one of 
the favourite amusements of fashionable (though not 
necessarily of intellectual) Society. It is often contended 
that the influence of the sensual and cynical stall audience 
is a pernicious one. In some ways, no doubt, it is 
detrimental ; but there is another side to the case. Even 
the cynicism of Society marks an intellectual advance upon 
the sheer rusticity which prevailed during the middle years 
of the 19th century and accepted without a murmur 
plays (original and adapted) which bore no sort of relation 
to life. In a celebrated essay published in 1879, Matthew 
Arnold dwelt on the sufficiently obvious fact that the- 
result of giving English names and costumes to French 
characters was to make their sayings and doings, 
utterly unreal and ” fantastic.” During the years; 
of French ascendancy, audiences had quite forgotten 
that it was possible for the stage to be other than 
“ fantastic ” in this sense. They no longer thought 
of comparing the mimic world with the real world, 
but were content with what may be called abstract 
humour and pathos, often of the crudest quality. The 
cultivation of external realism, coinciding with, and in 
part occasioning, the return of Society to the playhouse,, 
gradually led to a demand for some approach to plausibility 
in character and action as well as in costume and 
decoration. The stage ceased to be entirely “fantastic,”' 
and began to essay, however imperfectly, the representation, 
the criticism of Hfe. It cannot be denied that the 
influence of Society tends to narrow the outlook of 
English dramatists and to trivialize their tone of thought. 
But this is, in all likelihood, a passing phase of develop- 
ment; and cleverly trivial representations of reality are, 
after all, to be preferred to brainless concoctions of sheer 
emptiness. 

Quite as important, from the economic point of view,, 
as the reconciliation of Society to the stage, was the- 
reorganization of the mechanism of theatrical life in 
the provinces which took place between 1865 and 1875. 
From the Eestoration to the middle of the 1 9 th century 
the system of “stock companies” had been universal.. 
Every great town in the three kingdoms had its established 
theatre with a resident company, playing the “ legitimate 
repertory, and competing, often by illegitimate means, for 
the possession of new London successes. The smaller 
towns, and even villages, were grouped into local “circuits,”* 
each served by one manager with his troupe of strollers. 
The “circuits” supplied actors to the resident stock 
companies, and the stock companies served as nurseries; 
to the patent theatres in London. Metropolitan “ stars 
travelled from one country theatre to another, generally 
alone, sometimes with one or two subordinates in their 
train, and were “ supported,” as the phrase went, by the- 
stock company of each theatre. Under this system, 
scenery, costumes, and appointments were often grotesquely 
inadequate, and performances almost always rough and 
unfinished. On the other hand, the constant practice in 
great number and variety of characters afforded valuable- 
training for actors, and developed many remarkable talents. 
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As a source of revenue to authors, the provinces were 
practically negligible. Stageright was unprotected by 
law; and even if it had been protected, it is doubtful 
whether authors could have got any considerable fees out 
of country managers, whose precarious ventures usually 
left them a small enough margin of profit. 

The spread of railways throughout the country gradually 
put an end to this system. The circuits ” disappeared 
early in the ’fifties, the stock companies survived until 
about the middle of the ’seventies. As soon as it was 
found easy to transport whole companies, and even great 
quantities of scenery, from theatre to theatre throughout 
the length and breadth of Great Britain, it became 
apparent that the rough makeshifts of the stock company 
system were doomed. Here again we can trace to the old 
Prince of Wales’s Theatre the first distinct impulse towards 
the new order of things. Kobertson’s comedies not only 
encouraged but absolutely required a style of art, in 
mounting, stage-management, and acting, not to be found 
in the country theatres. To entrust them to the stock 
companies was well-nigh impossible. On the other hand, 
to quote Sir Squire Bancroft, “perhaps no play was ever 
better suited than Ca^U to a travelling company; the 
parts being few, the scenery and dresses quite siimle, and 
consequently the expenses very much reduced.” Li 1867, 
then, a company was organized and rehearsed in London 
to carry round the provincial theatres as exact a repro- 
duction as possible of the London performance of Caste 
and Robertson’s other comedies. The smoothness of the 
representation, the delicacy of the interplay among the 
characters, were new to provincial audiences, and the 
success was remarkable. About the same time the whole 
Haymarket company, under Buckstone’s management, 
began to make frequent rounds of the country theatres ; 
and other “touring combinations” were soon organized. 
It is manifest that the “combination” system and the 
stock company system cannot long coexist, for a manager 
cannot afford to keep a stock company idle while a London 
combination is occupying his theatre. The stock com- 
panies, therefore, soon dwindled away, and were probably 
quite extinct before the end of the ’seventies. Under the 
present system, no sooner is a play an established success 
in London than it is reproduced in one, two, or three exact 
copies and sent round the provincial theatres (and the 
numerous suburban theatres which have sprung up since 
1895), Company A serving first-class towns, Company B 
the second-class towns, and so forth. The process is very 
like that of taking plaster casts of a statue, and the 
provincial companies often stand to their London originals 
very much in the relation of plaster to marble. Even the 
London scenery is faithfully reproduced in material of 
extra strength, to stand the wear-and-tear of constant 
removal. The result is that, instead of the square pegs in 
round holes of the old stock company system, provincial 
audiences now see pegs carefully adjusted to the particular 
holes they occupy, and often incapable of fitting any other. 
Instead of the rough performances of old, they are now 
accustomed to performances of a mechanical and soulless 
smoothness. In some ways the gain is undeniable, in 
other ways the loss is great. The provinces are no longer, 
in any effective sense, a nursery of fresh talents for the 
London theatres, for the art acquired in touring combina- 
tions is that of mimicry rather than of acting. Moreover, 
provincial playgoers have lost all personal interest and pride 
in their local theatres, which have no longer any indi- 
viduality of their own, but serve as a mere frame for the 
presentation of a series of ready-made London pictures. 
Christmas pantomime is the only theatrical product that 
has any local flavour in it, and even it is very often only a 
second-hand London production, touched up with a few 
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topical allusions. Again, the railways which bring London 
productions to the country take country playgoers by the 
thousand to London. The wealthier classes, in the Lanca- 
shire, Yorkshire, and Midland towns at any rate, do almost 
all their theatre-going in London, or during the autumn 
months when the leading London companies go on tour. 
Thus the better class of comedy and drama has a hard 
fight to maintain itself in the provinces, and the companies 
devoted to melodrama and musical farce enjoy an ominous 
preponderance of popularity. 

On the whole, however — and this is the main point to 
be observed with regard to the literary development of the 
drama — the economic movement of the five-and-twenty 
years between 1865 and 1890 was enormously to the 
advantage of the dramatic author. A London success 
meant a long series of full houses at high prices, on which 
he took a handsome percentage. The provinces, in which 
a popular playwright would often have three or four plays 
going the rounds simultaneously, became a steady source 
of income. And, finally, it was found possible, even 
before international copyright came into force, to protect 
stageright in the United States, so that about the 
beginning of the ’eighties large receipts began to pour in 
from America. Thus successful dramatists, instead of 
hving from hand to mouth, like their predecessors of the 
previous generation, found themselves in comfortable and 
even opulent circumstances. They had leisure for reading, 
thought, and careful composition, and they could afford to 
gratify their ambition with an occasional artistic experi- 
ment. Failure might mean a momentary loss of prestige, 
but it would not spell ruin. A distinctly progressive 
spirit, then, began to animate the leading Enghsh 
dramatists — a spirit which found intelligent sympathy in 
such managers as Mr John Hare, Mr George Alexander, 
Mr Beerbohm Tree, and finally Mr Charles Wyndham. 
Hor must it be forgotten that, though the laws of hterary 
property, internal and international, are still far from 
perfect, it has been found possible during the past ten 
years to print and publish plays without incurring loss of 
stageright either at home or in America. The playwrights 
of the present generation have accordingly a motive for 
giving hterary form and polish to their work which was 
quite inoperative with their predecessors, whose productions 
were either kept jealously in manuscript or printed only in 
miserable and totally unreadable stage editions. It is no 
small stimulus to ambition to know that even if a play 
prove to be in advance of the public to which it is originally 
presented, it will not perish utterly, but will, if it have 
any inherent vitality, continue to live as hterature. 

Having now summed up the economic conditions which 
made for progress, let us glance at certain intellectual 
influences which tended in the same direction. The 
establishment of the Th^^tre Libre in Paris, towards the 
close of 1887, unquestionably marked the beginning of a 
period of restless experiment throughout the theatrical 
world of Europe. M. Antoine and his supporters were in 
open rebellion against the artificial methods of 
Scribe and the Second Empire playwrights. 

Their effort was to transfer to the stage the arama, 
realism, the so-called “naturalism,” which had 
been dominant in French fiction since 1870 or earlier; 
and this naturalism was doubtless, in its turn, the out- 
come of the scientific movement of the century. Hew 
methods (or ideals) of observation, and new views as to 
the history and destiny of the race, could not fail to 
produce a profound effect upon art; and though the 
modern theatre is a cumbrous contrivance, slow to adjust 
its orientation to the winds of the spirit, even it at last 
began to revolve, like a rusty windmill, so as to fill its 
sails in the main current of the intellectual atmosphere. 
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Under the section French Dramcb (below), the history of 
the Theatre Libre is outlined. Within three or four 
years of its inception M. Antoine’s experiment had been 
imitated in Germany, England, and America. The Ereie 
Biihne of Berlin came into existence in 1889, the Inde- 
pendent Theatre of London in 1891. Similar enterprises 
were set on foot in Munich and other cities. In America 
several less formal experiments of a like nature were 
attempted, chiefly in Boston and New York. Nor must 
it be forgotten that in Paris itself the Theatre Libre did 
not stand alone. Many other thedtre& a cote sprang up, 
under such titles as “ Theatre d’Art,” “ The toe Moderne,” 
‘‘Theatre de 1’ Avenir Dramatique.” The most important 
and least ephemeral was the Theatre de TCEuvre,” founded 
in 1893 by M. Lugn6-Poe, which represented mainly, 
though not exclusively, the symbolist reaction against 
naturalism- 

The impulse which led to the establishment of the 
Theatre Libre was, in the first instance, entirely French. 
If any foreign influence helped to shape its course, it was 
that of the great Bussian novelists. Tolstoi’s Puissance 
des Tenehres was the only “ exotic ” play announced in M. 
Antoine’s opening manifesto. But the whole movement, 
in France and elsewhere, was soon to receive a potent 
stimulus from a somewhat unlikely quarter. Born in 
1828, the Norwegian poet Henrik Ibsen was already an 
old man before his fame became European. His youth 
and middle hfe had been devoted to romantic tragedy and 
satiric drama in verse. Not till 1877 did he finally 
restrict himself to prose and to the modern world. In the 
series of plays which then followed he anticipated the 
process of evolution which was to lead, both in France and 
Germany, through prosaic reahsm to an intensely imagin- 
ative treatment of everyday life, touched here and there 
with symbolism. As a matter of fact, the author of 
Brand and Peer Gynt was above all things a poet. In 
essaying a literal and photographic transcript of reality, 
he was merely, as it were, trying a new set of tools. He 
is least himseK in his most prosaic play, Pillars of Society, 
In its successors the poet gradually but decisively 
reasserts himself, and shakes off the trammels of the 
theoretic realist. Still, there was a sufiicient element of 
realism, narrowly so called, in A DolVs House, Ghosts, An 
Enemy of the People, and The Wild Duck to awaken the 
enthusiasm of the realist party, just as the symbolists 
afterwards hailed with delight The Lady from the Sea, 
The Master Builder, and Little Eyolf. 

Ibsen’s early romantic plays had been known in Germany 
since 1875. In 1878 Pillars of Society, and in 1880 A 
DolVs Home, achieved wide popularity, and held the 
German stage side by side with A Bankruptcy, by 
Bjornstjerne Bjomson (5. 1832). But these plays had 
little influence on the German drama. Their methods 
were, indeed, not essentially different from those of the 
French school of the Second Empire, which were then 
dominant in Germany as well as everywhere else. It was 
Ghosts (acted in Augsburg and Meiningen 1886, in Berlin 
1887) that gave the impulse which, coalescing with the 
kindred impulse from the French Theatre Libre, was destined 
in the course of a few years to create a new dramatic 
literature in Germany. During the middle decades of the 
century Germany had produced some dramatists of soM 
and even remarkable talent, such as Friedrich Hebbel 
(1813-1865), Heinrich Laube (1806-1884), Karl Gutzkow 
(1811-1878), and Gustav Freytag (1816-1895). Even the 
generation which held the stage after 1870, Paul Heyse 
(b. 1830), Paul Lindau (5. 1839), and Adolf Wilbrandt 
{b. 1837), with numerous writers of light comedy and 
farce, such as Wichert, Blumenthal, Von Moser, L’Arronge, 
and Schonthan, had produced a good many works of some 


merit. But, in the main, French artificiahty and frivolity 
predominated on the German stage. In point of native 
talent and originality, the Austrian popular playwTight 
Ludwig Anzengruber (1839-1889) w^as probably w^elL 
ahead of his North German contemporaries. It w^as in 

1889, with the establishment of the Berlin Freie Buhne, 
that the reaction definitely set in. In Berlin, as after- 
wards in London, Ghosts was the first play produced on 
the outpost stage, but it was followed in Berlin by a 
very rapid development of native talent. Less than a 
month after the performance of Ibsen’s play, Gerhart 
Hauptmann {h, 1862) came to the front with Yor Son- 
nenaufgang, an immature piece of almost unrelieved 
Zolaism, which he soon followed up, however, with much 
more important works. In Das Friedensfest (1890) 
and Einsame Menschen (1891) he had transferred his 
allegiance from Zola to Ibsen. His true originality first 
manifested itself in Die Weber (1892) ; and since that 
time he has produced nine or ten plays in several different 
styles, but all bearing the stamp of a potent individuality. 
His most popular productions have been the dramatic 
poems Hannele and Die Yersunkene GlocJce, the low-hfe 
comedy Der Biherpelz, and the low-life tragedy Fuhrmann 
Henschel. Other remarkable playwrights belonging to 
the Freie Biihne group are Max Halbe {h. 1865), author 
of Jugend and Mutter Erde, and Otto Erich Hartleben 
(h, 1864), author of Hanna Jagert and Posenmontag. 
These young men, however, so quickly gained the ear of 
the general public, that the need for a special “free 
stage” was no longer felt, and the Freie Biihne, having 
done its work, ceased to exist. Unlike the French Th^i^tre 
Libre and the English Independent Theatre, it had been 
supported from the outset by the most influential critics, 
and had won the day almost without a battle. The pro- 
ductions of the new school soon made their way even into 
some of the subventioned theatres ; but it was the unsub- 
ventioned Deutsches Theater of Berlin that most vigorously 
continued the tradition of the Freie Buhne. One or two 
playwrights of the new generation, however, did not 
actually belong to the Freie Buhne group. Hermann 
Sudermann (b. 1857) produced his first play, Die Ehre, in 
1888, the year before the Freie Biihne came into existence, 
and his most famous work, Heimat, in 1892. In him the 
influence of Ibsen is very clearly perceptible ; while 
Arthur Schnitzler of Vienna, author of Liebelei, may rather 
be said to derive his inspiration from the Parisian “ new 
comedy.” 

The promoters of the Th^^tre Libre had probably never 
heard of Ibsen when they established that institution, but 
three years later his fame had reached France, and Les 
Revenants was produced by the Th^^tre Libre, 29th May 

1890. Within the next two or three years almost all his 
modern plays were acted in Paris, most of them either by 
the Thd§,tre Libre or by L’CEuvre. Close upon the heels 
of the Ibsen influence followed another, less potent, but by 
no means negligible. The exquisite tragic symbolism of 
Maurice Maeterlinck (b, 1862) began to find numerous 
admirers about 1890. In 1891 his one-act play TJIntruse 
was acted ; in 1893, PelUas et Milisande. By this time, too, 
the reverberation of the impulse which the Theatre Libre 
had given to the Freie Buhne began to be felt in France. 
In 1893 Hauptmann’s Die Weber was acted in Paris, and, 
being frequently repeated, made a deep and lasting 
impression. 

The English Th4toe Libre, the Independent Theatre, 
opened its first season, 13th March 1891, with a performance 
of Ghosts, This was not, however, the first introduction 
of Ibsen to the Enghsh stage. On 7th June 1889 (six 
weeks after the production of The Profligate), > A DolVs 
House was acted at the Novelty Theatre, and ran for three 



DRAMA 


weeks, amid a storm of critical controversy. In the same 
year Fillars, of Society was presented in London. In 
1891 and 1892 A Foil’s House was frequently acted; 
Eos-niersholm was produced in 1891, and again in 1893 ; 
in May and June 1891 Hedda Gahler had a run of several 
weeks; and early in 1893 The Master Builder enjoyed a 
similar passing vogue. During these years, then, Ibsen 
was very much “ in the air ” in England, as well as in 
France and Germany. The Independent Theatre, in the 
meantime, under the management of Mr J. T. Grein, 
found but scanty material to deal with. It presented 
translations of Zola’s Thirese Raquin, and of A Visit, by the 
Danish dramatist Edward Brandes ; but it brought to the 
front only one English author of any note, in the person 
of Mr George Bernard Shaw {b. 1856), whose “didactic 
reahstic play,” Widowers’ Houses, it produced in December 
1892. In France and Germany the Free Theatres were 
like artesian weUs, tapping rich subterranean reservoirs 
which only awaited an outlet. In England it must be 
owned that the most industrious boring (ominous word 1) 
produced only a meagre trickle. It appeared that all the 
available talent was already at the surface. 

Hone the less is it true that the ferment of fresh 
energy, which between 1887 and 1893 had created a 
new dramatic literature both in France and in Germany, 
was distinctly felt in England as well. England did not 
take at all kindly to it. Kumours (some of them too 
well founded) of the excesses of cynical crudity perpetrated 
in the French tMdtres d c6t4 established a very general 
prejudice against the whole movement. Nor did the 
productions of Ibsen’s plays tend to soothe the alarmed 
susceptibilities of the critics and the public. They were 
received with an outcry of horror and reprobation, the 
echoes of which have not yet died away. A great part of 
this clamour was due to sheer misunderstanding, but some 
of it, no doubt, arose from genuine and deep-seated dis- 
taste, which even perfect comprehension would have left 
unaltered. As for the dramatists of recognized standing, 
they one and all, both from policy and from conviction, 
adopted a hostile attitude towards Ibsen, expressing at 
most a theoretical respect overborne by practical dislike. 
To represent that they imitated him would be to mis- 
represent them grossly. Consciously and voluntarily they 
did nothing of the sort. Yet his influence permeated the 
atmosphere. He had revealed possibilities of technical 
stagecraft and psychological delineation that, once reahzed, 
were not to be banished from the mind of the thoughtful 
playwright. They haunted him in spite of himseK. Still 
subtler was the influence exerted over the critics and the 
more intelligent public. Deeply and genuinely as many 
of them disliked Ibsen’s works, they found, when they 
returned to the old-fashioned play, the adapted frivolity 
or the home-grown sentimentalism, that this they disliked 
still more. On every side, then, there was an instinctive 
or deliberate reaching forward towards something new; 
and once again it was Mr Pinero who ventured the decisive 
step. 

On 27th May 1893 The Second Mrs Tanqueray was 
produced at the St James’s Theatre. This is not the 
place for a detailed criticism of the play, or an attempt to 
forecast its ultimate status in English literature. Whether 
it 'will be acted fifty years hence is a question which the 
future may safely be left to answer. What here concerns 
us is the historical fact — questioned only by critics who 
have been denied a sense of proportion — that with The 
Second Mrs Tanqueray the English acted drama ceased to 
be a merely insular product, and took rank in the literature 
of Europe. Here was a play which, whatever its faults, 
was obviously comparable with the plays of Dumas, of 
Sudermann, of Bjbrnson, of Echegaray. It might be 
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better than some of these plays, worse than others; but 
it stood on the same artistic level The fact that such a 
play could not only be produced, but could brilliantly 
succeed, on the London stage gave a potent stimulus to 
progress. It encouraged ambition in authors, enterprise 
in managers. What Hernani was to the romantic move- 
ment of the ’thirties, and La Fame aux Gamelias to the 
realistic movement of the ’fifties. The SecoTid Mrs Tan- 
queray has been to the movement of the ’nineties towards 
the serious stage-portraiture of Enghsh social life. AU 
the forces which we have been tracing — Robertsonian 
realism of externals, the leisure for thought and experi- 
ment involved in vastly improved financial conditions, the 
substitution in France of a simpler, subtler technique for 
the outworn artifices of the Scribe school, and the electric 
thrill communicated to the whole theatrical life of Europe 
by contact with the genius of Ibsen — all these slowly 
converging forces coalesced to produce, in The Second Mrs 
Tanqueray, an epoch-marking play. 

Even the critics, few but insistent, who deny aU merit 
to The Second Mrs Tanqueray, cannot fail to be struck 
by what, on their theory, must seem an extraordinary 
coincidence : the fact that the English plays produced 
since 1893 have been, on an average, incomparably better 
than those produced before that date. Mr Pinero himself 
has given us five plays — The Notorious Mrs Ehhsmith, 
The Benefit of the Fouht, The Frincess and the Butterfly, 
Trelawny of the “ Wells,” and The Gay Lord Quex — any 
one of which it would be absurd to compare 'with the very 
best of his earlier productions. Though more unequal in 
workmanship than The Second Mrs Tanqueray, they all 
show a marked advance even upon that play in originality 
of conception and intellectual force. In January 1893 
Mr Charles Wyndham initiated a new pohey at the 
Criterion Theatre, and produced an original play. The 
Bauble-Shop, by Mr Henry Arthur Jones. Though not 
quite without merit, it belonged very distinctly to the 
pre-Tanqueray order of things ; whereas in The Case of 
Rebellious Susan, produced in the following year at the 
same theatre, Mr Jones showed an almost startlingly sudden 
access of talent. From this level he has never seriously 
declined, and in some plays, notably in Michael and his 
Lost Angel (1896), in that admirable comedy Ttw Liars 
(1897), and in Mrs Bands Fefence (1900), he has risen 
well above it. Mr Sydney Grundy has produced since 
1893 by far his most important original works. The Greatest 
of These (1896) and The Feht of Honour (1900). Mr R. 
0. Carton, breaking away from the somewhat laboured 
sentimentalism of his earlier manner, has given us since 
1898 three light comedies of thoroughly original humour 
and of excellent literary workmanship — Lord and Lady 
Algy, Wheels within Wheels, and Lady Huntworth’s Ex- 
periment, Mr Haddon Chambers, in The Tyranny of 
Tears (1899) and The Awahening (1901), has produced two 
plays of a merit scarcely even foreshadowed in his earlier 
efforts. Moreover, a new generation of playwrights has 
come to the front which, if it has not as yet produced any 
quite masterly work, has time before it in which to fulfil 
its high promise. Its most notable representatives are 
Mr J. M. Barrie, whose Wedding Guest (1900), amid 
many crudities, showed real power; Mrs Craigie (“John 
Oliver Hobbes ”), who has produced in The Ambassador 
(1898) a comedy of fine accomplishment; and Mr H. V. 
Esmond, who has passed from light comedy in One 
Summer’s Fay (1897) to sentimental tragedy in Grierson’s 
Way (1899), and back to social comedy in The Wilderness 
(1901). The indubitable though too seH-sufiacient talent 
of Mr George Bernard Shaw defies classification. Passing, 
often in one and the same play, from serious drama to the 
most whimsical extravaganza, it entirely subordinates the 
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portrayal to tlie criticism of life, or in other words, to the 
expression of Mr Shaw's very pecuKar individuality. Two 
of his comedies, however, Arms and the Man (1894) and 
The DeviVs Disciple (1898), have had some success on the 
American stage j and occasional performances have proved 
that the wit of Candida and You Never Can Tell is at 
least as effective in the theatre as in the pages of Flays^ 
Pleasant and Unpleasant (1898). 

It is not, of course, suggested that The Second Mrs 
Tanqueray was the cause of that enlargement in the aims 
and methods of drama which has marked the years since 
its production. It was rather the decisive symptom of a 
pre-existent tendency. Mr Pinero demonstrated to authors, 
managers, and the public the unreality of that superstition 
which declared the modern Enghsh stage foredoomed to 
intellectual impotence. Other playwrights have succeeded, 
not by imitating him, but simply by avaihng themselves 
of the extension of frontier which, at two strides, as it 
were, marked by The Profligate and Mrs Tanqueray^ he 
had vindicated for his craft. These two plays constituted 
an ‘‘effective occupation” of territory hitherto supposed 
inaccessible to the British dramatist — territory which 
now belongs to the pubhc domain. To the unprejudiced 
observer it is manifest that the English drama of to-day 
stands on a totally different plane from that which it 
occupied tw’enty-five, or even fifteen, years ago. Yet it is 
still far from taking the place it ought to take in the 
intellectual life of the country. Eor one thing, it has 
still to struggle against unfortunate financial conditions, 
of which the most hampering is the necessity of appealing 
to an enormous public on pain of fihding none at all. 
There is no middle course between a continuous run of at 
least three months and absolute failure. If only as offer- 
ing a loophole of escape from the pressure of the long-run 
system, the endowed Eepertory Theatre for which Pro- 
fessor Ward sighed in concluding, in 1877, his article 
Deama in the ninth edition of this work, is as much as 
ever to be desiderated. Some of the limitations of the 
modern Enghsh drama, however, are to be traced, not to 
external conditions, but to a certain narrowness of outlook 
on the part of the authors themselves, combined with a 
deficiency in what may be called, in the largest sense of 
the term, philosophic grasp of life. Most of the leading 
playwrights of Great Britain have served their apprentice- 
ship either as actors or as adapters and melodramatists. 
They have begun at the bottom of the ladder, and have 
in their early years acquired technical skill (some of which 
they have afterwards had to unlearn) to the comparative 
exclusion of intellectual culture. Only a few have 
approached the special work of the dramatist from the 
side of general literary accomplishment. Chief among 
the latter class stands Mr Stephen Phillips (5. 1866), who 
had won distinction as a poet before his Paolo and Fran- 
cesca (published 1899) gave proof of his power as a 
dramatist. The success of his tragedy of Herod (1900) 
has awakened hopes of a revival of poetic drama, which 
have been strengthened by the almost simultaneous revival 
in the younger generation of actors of the power of speak- 
ing verse with smoothness and sonority. 

The American drama has during the past decade shown 
a progressive tendency as marked, if not quite as vigorous, 
as that which we have been tracing in England. Down 
to about 1890 the influence of Prance had been even more 
predominant in America than in England. The only 
American dramatist of eminence, Mr Bronson Howard 
(6. 1842), was a disciple, though a very able 
States French school. A certain stirring of 

native originality manifested itself during the 
’eighties, when a series of semi-improvised farces, associ- 
ated with the names of two actor-managers, Harrigan and 


Hart, depicted low life in Mew York with real observation, 
though in a crude and formless manner. About the 
same time a native style of popular melodrama began 
to make its appearance — a play of conventional and 
neghgible plot, which attracted by reason of one or 
more faithfully observed character-types, generally taken 
from country life. The Old Homestead^ written and 
acted by Denman Thompson, was the most popular 
play of this class. Eude as it was, it distinctly fore- 
shadowed the subsequent course of development. The 
drama, indeed, has simply followed in the track of fiction. 
Almost every district and every city in the Union has its 
novehst-interpreter who faithfully studies, with more or 
less ability, local character-types and their environment; 
and it is in similarly attaching itself to definite localities 
that the American drama has done its best work. Ibsen 
has had little or no influence in America, but the stimulus 
of the Theatre Libre has been felt to some extent in various 
experimental enterprises. It was at a sort of Free Theatre 
in Boston that Mr James A. Herne {d. 1901) produced in 
1891 his realistic drama of modern life, Margaret Fleming^ 
which did a great deal to awaken the interest of literary 
America in the theatrical movement. Mr Herne, an actor 
and a most accomplished stage-manager, next produced a 
drama of rural life in Mew England, Shore Acres (1892), 
which made an immense popular success. It was a play 
of the Old Homestead type, but very much more coherent 
and artistic. His next play, Griffith Davenport (1898), 
founded on a novel, was a drama of life in Virginia during 
the Civil War, admirable in its strength and quiet sincerity ; 
while in his last work, Sag Harbour (1900), Mr Herne 
returned to the study of rustic character, this time in Long 
Island. Mr Herne showed human nature in its more 
obvious and straightforward aspects, making no attempt 
at psychological subtlety ; but within his own limits he was 
an admirable craftsman. The same preoccupation with 
local colour is manifest in the plays of Mr Augustus M. 
Thomas, a writer of genuine humour and originality. His 
localism announces itself in the very titles of his most 
popular plays — Alabama^ In Mizzoura^ Arizona, Mr 
Clyde Fitch, a young playwright of indubitable ability, 
has made experiments in several directions, notably in 
that of quasi-historical drama {Nathan Hale^ Barbara 
Frietchie\ but his chief bent seems to be in the direction 
of social drama on the French model. Mr William 
Gillette, a very popular actor, has written several melo- 
dramas of such marked originality and power as almost 
to raise them to the rank of literature. It must be said, 
however, that the financial conditions of the American 
stage are even more hostile to original drama than those 
which we have noted in England, while the fact that 
American managers have not only the French but the 
English stage to draw upon, tends to restrict the field 
open to native endeavour. 

It remains to say a few words of the English literary 
drama, as opposed to the acted drama. Thei two classes 
are not nearly so distinct as they once were ; but plays 
continue to be produced from time to time which are 
wholly unfitted for the theatre, and others which, though 
they may be experimentally placed on the stage, make their 
appeal rather to the reading public. Concluding 
in 1877 his survey of the English drama, Dr 
Ward remarked, “ The latest English dramatic 
poet is Tennyson.” The late Poet Laureate had in his 
old age attempted an art which is scarcely to be mastered 
after the energy of youth has passed away. He continued 
to the last to occupy himself more or less with drama, 
and all his plays, except Harold, found their way to 
the stage. The Cup and Bechet, as we have seen, met 
with a certain success, but The Promise of May (1882), 
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an essay in contemporary drama, was a disastrous failure, 
while The Falcon (1879) and The Foresters (acted by an 
American company in 1893) made little impression. 
Lord Tennyson was certainly not lacking in dramatic 
faculty, but he worked in an outworn form which he 
had no longer the strength to renovate. Mr Swinburne 
has continued now and then to cast his creations in the 
dramatic mould, but it cannot be said that his dramas 
have attained either the vitality or the popularity of 
his lyrical poems. Mary Stuart (1881) brought his 
Marian trilogy to a close. In Locrine he produced a 
tragedy in heroic couplets — a thing probably unattempted 
since the age of Dryden. The Sisters is a tragedy of 
modern date (1816), with a mediaeval drama inserted 
by way of interlude. Rosamund, Queen of the Lombards 
(1899), perhaps approached more nearly than any of his 
former works to the concentration essential to drama. 
It may be doubted, however, whether his copious and 
ebulhent style could ever really subject itself to the 
trammels of dramatic form. Of other dramas on the 
Elizabethan model, the most notable, perhaps, have been 
the works of two ladies who adopt the pseudonym of 
^‘Michael Field.” They have written Callirrhoe (1884), 
Brutus JJltor (1887), and many other dramas, all of 
which show considerable power of imagination and ex- 
pression, but are burdened by a deliberate archaism both 
of technique and style. Mr Alfred Austin has put forth 
several volumes in dramatic form, such as Savonarola 
(1881), Frince Lucifer (1887), and England! s Barling 
(1896). They are laudable in intention and fluent in 
utterance. Notable additions to the purely literary drama 
were made by Mr Eobert Bridges in his Prometheus 
(1883), JTero (1885), The Feast of Bacchus (1889), and 
other solid plays in verse, full of science and skill, but 
less charming than his lyrical poems. Sir Lewis Morris 
made a dramatic experiment in Gycia, but has not been 
encouraged to repeat it. 

Poets of a younger generation have contributed some 
noteworthy works to the literary drama. Mr John David- 
son’s volume of Plays contains more poetry, perhaps, 
than drama properly so called, but is by no means a 
negligible production. In his earlier efforts, such as An 
Unhistorical Pastoral, Mr Davidson gave himself up to 
luxuriant imitation of Shakespeare in his most luxuriant 
mood ; but there is strong writing in Smith : a Tragedy 
(1886), and genuinely dramatic vigour in Bruce: a Chron- 
icle Play (1884). Scaramouch on Ffaxos (1888) is a 
somewhat too fantastic fantasy. Mr W. B. Yeats has 
written two plays on subjects borrowed from Irish folk- 
lore; The Countess Kathleen (1892) and The Land of 
Hearths Desire (1894). They are tender and exquisite 
poems, with a real element of drama in them, and both 
have met with some acceptance on the stage. “John 
Oliver Hobbes” (Mrs Craigie) has produced in Oshern 
and Ur syne (1899) a tragedy of considerable merit, marred 
by obscurities of style. Mention has already been made 
of the plays of Mr Stephen Phillips, which belong no 
less to theatrical than to literary drama. From the 
point of view of literary history, Mr Phillips may 
be regarded as a rebel against the supremacy of the 
Elizabethan tradition in English poetic drama. While 
choosing romantic subjects, he seeks to give them classic 
dignity, repose, and compression. He has shown a gift 
of dramatic story-telling unequalled among the poets of 
our time, while in his diction he has avoided at once 
the obscurity arising from over-conciseness and the tedium 
involved in redundant verbiage. 

The collaboration of Eobert Louis Stevenson with Mr 
William Ernest Henley produced a short series of inter- 
esting experiments in drama, two of which, Beau Austin 
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(1883) and Admiral Guinea (1884), have more than a 
merely experimental value. The former is an emotional 
comedy, treating with rare distinction of touch a difficult, 
almost an impossible, subject; the latter is a nautical 
melodrama, ^ raised by force of imagination and diction 
into the region of hterature. It is much to be regretted 
that, in the later years of Stevenson’s life, his health, 
and the absence from England which it entailed, should 
have kept the collaborators so much apart as to prevent 
the continuance of the series. 

The most prolific and, it would seem, the ablest of 
the literary contingent — of those, that is to say, who do 
not approach the drama primarily through the stage-door 
— is Mr George Bernard Shaw, whose three volumes, 
Plays, Pleasant and Unpleasant, and Plays for Puritans 
contain some very remarkable writing. After some insig- 
nificant and needlessly disagreeable ’prentice-pieces, Mr 
Shaw produced, in Mrs Warren’s Profession, a drama of 
remarkable, though crude, power, and in Arms and the 
Man a brilliant comedy-extravaganza. The same descrip- 
tion applies to You Never Can Tell and Captain Brass- 
hound’s Conversion ; while The Devil’s Disciple is a satiric 
melodrama, and Coesar and Cleopatra a curious compound 
of historic drama with topical burlesque. Mr George 
Moore has made two experiments in drama — The Strike 
at Arlingford and The Bending of the Bough. The latter, 
with its somewhat ill-digested symbolism, is a character- 
istic outcome of the Irish Literary Movement, to which 
we also owe Mr Edward Martyn’s sombre but able drama, 
The Heather Field, and his tragic fantasy entitled Maeve. 
Other published plays of interest are Mr Alfred Sutro’s 
Cave of Illusion, and Mr Gilbert Murray’s Carlyon Sahib 
and Andromache, the latter a noteworthy attempt to go 
to the very sources of Greek inspiration and treat a saga- 
theme in the saga spirit. (w. a.) 

French Drama (since 1875). — The last twenty -five 
years of the 1 9th century witnessed an important change 
in the constructive methods, as well as in the moral tend- 
encies, of the French playwrights. The old favourites dis- 
appeared ; new men came to the front. Various 
influences, some proceeding from foreign quarters, arlma 
some closely connected with the evolution of 
national thought and manners, have been working, not very 
harmoniously, together, often in totally opposite directions. 
It would be rash, and indeed almost impossible, to offer a 
general opinion on the French drama of this period, as no 
identity of moral purpose, and hardly any artistic relation- 
ship, can be traced between the leading writers ; but it 
may be profitable to note the different experiments which 
have been tried, more or less successfully, during the last 
quarter of a century, and the crisis through which the 
French theatre has been slowly and laboriously working 
its way towards an unknown future. 

Of the two leading dramatists who reigned supreme 
over the haute comedie in 1875, one, Emile Augier, had 
almost ended his career ; but the other, Alexandre Dumas, 
was to maintain his ascendancy for many years longer. 
Sardou’s fertility of invention, and extraordinary cleverness 
at manipulating a complicated intrigue, were also greatly 
admired, and much was expected from Edouard Pailleron’s 
brilliant and — as it seemed — inexhaustible wit in satiriz- 
ing the whims and weaknesses of high-born and highly 
cultured society. Alexandre Dumas had created and still 
monopolized the problem play, of which Le Demi-Monde, 
Le FilsNaturel, La Question d’ Argent, Les Idees de Madame 
Auhray, La Femme de Claude, Monsiev/r Alphonse, La Visite 
de Noces, L’Etrangere, Francillon, and Denise may be 
mentioned as the most characteristic specimens. The 
problem play is the presentation of a particular case, with 
a view to a general conclusion on some important question 
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of human conduct. TMs afforded the author, who was, in 
his way, a moralist and a reformer, excellent opportunities 
for humorous discussions and the display of that familiar 
eloquence which was his greatest gift and most effective 
faculty. Among other subjects, the social position of 
women had an all-powerful attraction for his mind, and 
many of his later plays were WTitten with the object of 
placing in strong relief the remarkable inequality of the 
sexes, both as regards freedom of action and responsi- 
bility, in modern marriage. Like all the dramatists of his 
time, he adhered to Scribe's mode of play-writing — a 
mixture of the dranie bourgeois^ as initiated by Diderot, 
and the comedy of character and manners, long in vogue 
— from the days of Moli^re, Regnard, Destouches, and 
Marivaux, down to the beginning of the 19 th century. 
In his prefaces Dumas often undertook the defence of the 
system which, in his estimation, was best calculated to 
serve the purpose of the artist, the humorist, and the 
moralist — a dramatist being, as he conceived, a combina- 
tion of the three. 

Though the majority of Drench playgoers continued to 
side with him, and to cling to the time-honoured theatrical 
beliefs, a few young men were beginning to murmur 
against the too elaborate mechanism and artificial logic. 
Scribe and his successors, whose plays were a combination 
of comedy and drama, were wont to devote the first act 
to a brilliant and witty presentation of personages, then to 
crowd the following scenes with incidents, until the action 
was brought to a climax about the end of the fourth act, 
invariably concluding, in the fifth, with an optimistic 
dHouement^ just before midnight, the time appointed by 
police regulations for the closing of playhouses. At the 
same time a more serious and far-reaching criticism was 
levelled at the very principles on which the conception of 
human life was then dependent. A new philosophy, based 
on scientific research, had been gradually gaining ground 
and penetrating the Drench mind. A host of bold writers 
had been trying, with considerable firmness and continuity 
of purpose, to start a new kind of fiction, writing in perfect 
accordance with the determinist theories of Auguste Comte, 
Darwin, and Taine. The long-disputed success of the 
hTaturalistic School carried everything before it during the 
years 1875-1885, and its triumphant leaders w’ere tempted 
to make the best of their advantage by annexing a new 
province and establishing a footing on the stage. In 
this they failed signally, either when they were assisted 
by professional dramatists or when left to their own re- 
sources. It became evident that Naturalism, to be made 
acceptable on the stage, would have to undergo a special 
process of transformation and be handled in a peculiar 
way. M. Henry Becque succeeded in embodying the new 
theories in two plays, which at first met with very indif- 
ferent success, but were revived at a later period, and finally 
obtained permanent recognition in the Drench theatre — 
even with the acquiescence of the most learned critics, 
when they discovered, or fancied they discovered, that M. 
Becque's comedies agreed, in the main, wdth Moli^re's 
conception of dramatic art. In Les Corheaux and La 
Farisienne the plot is very simple ; the episodes are in- 
cidents taken from ordinary life. No extraneous character 
is introduced to discuss moral and social theories, or to 
acquaint us with the psychology of the real dramatis 
personce^ or to suggest humorous observations about the 
progress of the dramatic action- The characters are left 
to tell their own tale in their own words, which are some- 
times very comical, sometimes very repulsive, but purport 
to be always true to nature. Human will, which was the 
soul and mainspring of Drench tragedy in the 17 th century, 
and played such a paramount part in the drame bourgeois 
and the haute comfdie of the 19th, appears in M, Becque's 


plays to have fallen from its former exalted position and to 
have ceased to be a free agent. It is a mere passive instru- 
ment to our inner desires and instincts and appetites, which, 
in their turn, obey natural laws. Thus, in M. Becque’s 
comedies, as in the old Greek drama. Destiny, not man,, 
is the chief actor, the real but unseen protagonist. 

M. Becque was not a prolific writer, and when he died, 
in 1899, it was remarked that he had spent the last ten 
years of his life in comparative inactivity. But during 
these years his young and ardent disciples had spared 
no effort in putting their master's theories to the test. It 
had occurred to a gifted and enterprising actor-manager,, 
named Antoine, that the time had come for trying dramatic 
experiments in a continued and methodical .manner. Dor 
this purpose he gathered around him a number of young 
authors, and produced their plays before a select audience 
of subscribers, who had paid in advance for their season- 
tickets. The entertainment was a strictly private one. 
In this way M. Antoine made himself independent of the 
censors, and at the same time ^vas no longer obliged to. 
consider the requirements of the average playgoer, as is the 
case with ordinary managers, anxious, above all things, to 
secure long runs. At the Theatre Libre the most successful 
play was not to be performed for more than three nights. 

The reform attempted was to consist in the elimination 
of what was contrary to nature in Dumas’s and Augier’s 
comedies ; of the intrigue parallele or underplot, of the over- 
numerous and improbable incidents which followed the 
first act and taxed the spectator’s memory to the verge of 
fatigue; and, lastly, of the conventional denouement for 
which there was no justification. A true study of character- 
was to take the place of Sardou’s complicated fabrications 
and Dumas’s problem plays. The authors would present 
the spectator with a fragment of life, but would force no 
conclusion upon him at the termination of the play. The 
reformation in histrionic art was to proceed apace. The 
actors and actresses of the preceding period had striven 
to give fuU effect to certain witty utterances of the 
author, or to preserve and to develop their own personal 
peculiarities or oddities. M. Antoine and his fellow- 
artists did their best to make the public realize, in every 
word and every gesture, the characteristic features and 
ruling passions of the men and women they were supposed 
to represent. 

It was in the early autumn of 1887 that the Th^^tre- 
Libre opened its doors for the first time. It struggled on 
for eight years amidst unfailing curiosity, but not without, 
encountering some adverse, or even derisive, criticism from 
a considerable portion of the public and the press. The 
Th4fitre Libre brought under public notice such men as- 
Courteline and George Ancey, who gave respectively, int 
Bonhouroche and La Lupe^ specimens of a comic vein called 
the ^^comigue cruel.^^ M. Dabre, in V Argent, approached,,, 
if not surpassed his master, Henry Becque. M. Brieux, 
in Blanchette, gave promise of talent, which he has since 
in a great measure justified. In Les Fossiles and BFnver& 
Fune Sainte, by M. DranQois de Curel, were found evidences- 
of dramatic vigour and concentrated energy, allied with 
a remarkable gift for the minute analysis of feeling. M. 
Antoine’s activity was not exclusively confined to the 
efforts of the French Naturalistic School ; he included the 
Norwegian drama in his programme, and successively pro- 
duced several of Ibsen’s plays. They received a large 
amount of attention from the critics, the views then ex- 
pressed ranging from the wildest enthusiasm to the bitteresfc 
irony. Drancisque Sarcey was decidedly hostile, and M.. 
Jules Lemaitre, who ranked next to him in authority,* 
ventured to suggest that Ibsen’s ideas were nothing better 
than long-discarded social and literary paradoxes, borrowed 
from Pierre Leroux through George Sand, and returned to* 
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the French market as novelties. It was only quite recently 
that John Gabriel Borchmann received a warm tribute of 
admiration from M. Emile Faguet, the talented successor 
of M. Jules Lemaitre on the Journal des Bebats. Without 
entering into a close consideration of the subject, it may 
be affirmed that up to the year 1902 Ibsen had not yet 
been understood by the French public at large, though 
his influence could be clearly traced on thoughtful men 
like M. Paul Hervieu and M. Frangois de Curel. 

The authors of the The^^tre Libre were sadly want- 
ing in tact and patience. They went at once to 
extremes, and, while trying to free themselves from an 
obsolete form of drama, fell into a state of anarchy. 
If a too elaborate plot is a fault, no plot at all is an 
absurdity. The old school had been severely taken to 
task for devoting the flrst act to the delineation of char- 
acter, and the delineation of character was now found to 
have extended over the whole play j and worse still, most 
of these young men seemed to find pleasure in importing 
a low vocabulary on to the stage ; they made it their special 
object to place before the spectator revolting pictures of 
the grossest immorality. In this they were supported by 
a knot of noisy and unwise admirers, whose misplaced 
approval largely contributed towards bringing an other- 
wise useful and interesting undertaking into disrepute. 
The result was that, after the lapse of eight years, the 
little group collected round M. Antoine had lost in cohesion 
and spirit, that it was both less hopeful and less compact 
than it had been at the outset of the campaign. But 
some authors who had kept aloof from the movement were 
not slow in reaping the moral and intellectual profit of 
these tentative experiments. Among them must be cited 
M. George de Porto-Eiche, M. Henri Lavedan, M. Paul 
Hervieu, M. Maurice Donnay, and M. Jules Lemaitre. 
The first-named is a veteran writer, but in Amo^ireuse he 
revealed qualities unsuspected by those who witnessed his 
first literary efforts. M. Henri Lavedan, who has succeeded 
Henri Meilhac at the French Academy, has also inherited 
some of that writer’s brilliant faculty for light comedy and 
the portrayal of the gay Parisian world of pleasure and 
fashion. There is no wit, no humour, in M. Paul Hervieu, 
nothing bright or refreshing in his manner. In two succes- 
sive plays, Les Tenailles and La Loi de V Homme, he has made 
evident to all but prejudiced minds the inadequacy and 
injustice of the marriage laws now existing in France. It 
is admitted by fastidious judges that the third act of Les 
Tenailles is a model of masterly simplicity and dramatic 
concentration. M. Donnay, in his play entitled Amants, 
has presented a fascinating love-story, which goes through 
all its natural phases without the addition of a single 
incident borrowed from old scenic traditions. In his more 
recent works he has won only partial applause. He 
is still a master of light, easy-going dialogue, but his 
style and treatment become conventional and con- 
strained when he attempts drama. M. Jules Lemaitre, in 
his double capacity of critic and playwright, seems to have 
overlooked the salutary example set him by Maitre Jacques, 
who was both cook and coachman in the household of Har- 
pagon. He should have been warned against letting his 
two callings clash. His dramatic works may be described as 
successful and clever efforts in all branches of the art, from 
tragedy down to farce, but he has achieved no decisive 
triumph in any particular field, perhaps because his freedom 
of invention has been, to some extent, hampered by his 
critical faculties, or diverted towards the imitation of too 
many different lines. Alone among the authors of the 
Th^^tre Libre, M. Brieux has come to the front and secured 
an assured position on the regular stage. Instead of attack- 
ing the vices and follies of his times, he has made a name 
by satirizing the weak points or the wrong application of 
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certain fundamental principles by ■which modern institu- 
tions are supported. ^ He mocked at universal suffrage in 
H Engrenage, at art in 2Ienages Artistes, at popular in- 
struction in Blanchette, at charity in Les Bienfaiteurs, at 
science in H Evasion, and, finally, at law in La Rohe Rouge. 
Of Les Trois Filles de M. Rupont, one is an old maid vuth a 
strong bent towards mysticism, another is a star in the 
demi-monde, and the third is married. Neither religion, 
nor free love, nor marriage has made one of the three 
happy. The strange fact about M. Brieux is that he pro- 
pounds his uncomfortable ideas with an incredible amount 
of dash and spirit. 

All the plays written by the above-mentioned authors, 
and by those who follow in their steps, have been said to 
constitute the “ new comedy.” But one may question the 
advisability of applying the same name to hterary works 
which present so little, if any, family likeness. It was 
tacitly agreed to remove the intricacies of the plot and 
the forced denouement. But no one will trace in those 
plays the uniformity of moral purpose which would 
justify us in comprising them under the same head, as 
products of the same school. Then, before the Natural- 
istic, or half-Naturalistic, School had attained to a practical 
result or taken a definite shape, a wave of Eomanticism 
swept over the French public, and in a measure brought 
back the old artistic and literary dogmas propounded 
by Victor Hugo and the generation of 1830. Signs of an 
approaching revival in French dramatic poetry have not 
been lacking during the last few years. The success of 
La Fille de Roland, by the Vicomte de Bornier, was re- 
stricted to the more cultivated classes, but the vogue of M. 
JeanEichepin’s Chemineau was at once general and lasting. 
Cyrano de Bergerac, produced in the last days of 1897, 
brought a worldwide reputation to its young author, 
M. Edmond Eostand. This play combines sparkling wit 
and brilliancy of imagination with delightful touches of 
pathos and delicate tenderness. It was assumed that M. 
Edmond Eostand was endowed to an extraordinary degree 
both with theatrical genius and the poetic faculty. HA iglon 
feU short of this too favourable judgment. It is more 
a dramatic poem than a real drama, and the author 
handles history with the same childish incompetence and 
inaccuracy as Hugo did in Cromwell, in Ruy Bias, and 
Hernani. The persistent approbation of the public seems, 
however, to indicate a growing taste for poetry, even when 
unsupported by dramatic interest — a curious symptom 
among the least poetical of modern European races. 

To sum up, the French, as regards the present condition 
of their drama, are confronted with two alternative move- 
ments. Naturalism, furthered by science and philosophy, 
is contending against traditions three centuries old, and 
seems unable to crystalhze into masterly works; while 
romantic drama, founded on vague and exploded theories, 
has become embodied in productions of real artistic beauty, 
which have been warmly welcomed by the general playgoer. 
It should nevertheless be noted that in Cyrano and 
HAiglon human will, which was the mainspring of 
Corneille’s tragedy and Hugo’s drama, tries to reassert itself, 
but is baffled by circumstance, and has to submit to in- 
exorable laws. This shows that the victorious school will 
have to reckon with the doctrines of the defeated party, 
and suggests that a determinist theatre may be the 
ultimate outcome of a compromise. (a. fi.) 

Dra,mmei1| a seaport town of Norway, partly iii co. 
Buskerud, partly in co. Jarlsberg and Laurvik, 33 miles 
by rail south-west from Christiania. In 1899 it owned a 
mercantile fleet of some 140 vessels of 88,700 tons aggregate, 
and its total foreign trade was valued at over one million 
sterling (exports, £704,100; imports, £373,750), as 
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against .£530,000 in 1887. Tlie exports consist prin- 
cipally of timber (7,000,000 cubic feet in 1898) and wood- 
pulp (136,250 tons), with paper, ice, and a little cobalt 
and nickel ore. Of these 58 per cent, of the timber and 
64 per cent, of the wood-pulp go to Great Britain. The 
imports consist chiehy of coal (127,000 tons in 1898) from 
Great Britain and machinery from Germany. Population 
(1875), 18,643 ; (1900), 23,091. 

DrSiyghtS- — The last decade of the 19th century 
witnessed a remarkable increase in the popularity of the 
game of draughts (known also in the United States as 
“checkers”). This was the result of several causes, chief 
among which were the estabhshment of championship 
tournaments, the institution of leagues similar to the 
football leagues, the insertion of “ draughts columns ” in 
several weekly newspapers, and the publication of the late 
James Lees’s Guide to the Game of Draughts^ a handbook 
at once accurate, fairly well arranged, and cheap. To 
these causes, and to the correspondence tournaments 
conducted by the editors of draughts columns, is also to 
be attributed the improvement which took place in the 
standard of play of the average player, an improvement 
which manifested itseK both in the variety of openings 
played and in more accurate mid-game play. 

In January 1893 the first of the annual tournaments for 
the championship of Scotland was held. These tourneys 
deservedly rank first among the events of the 
draughts year, on account of the number and 
^ ability of Scottish players and the high standard 

of play which they have maintained throughout the com- 
petitions. The following is a hst of the winners since the 
competition was instituted : — 

1893. W. Bryden, G-lasgow. 1898. H. Freedman, Glasgow. 

1894. R. Stewart, Blairadam. 1899. H. Freedman, Glasgow. 

1895. R. Stewart, Blairadam. 1900. R. Stewart, Blairadam. 

1896. R. Jordan, Edinburgh. 1901. R. Stewart, Blairadam. 

1897. J. Ferrie, Coatdyke. 1902. R. Stewart, Blairadam. 

The series of tommaments for the championship of 
England commenced in 1885. The English Draughts 
Association now holds these competitions biennially. The 
following is a list of winners : — 

1885. J. Smith, Spennymoor. 1898. W. Gardner, Leeds. 

1891. H. Christie, Sunderland. 1900. A. Hynd, Manchester. 

1892. A. Jordan, London. 

Similar tournaments are held in the Australian colonies 
and in New Zealand, but not in America, though the 
game has obtained a &m hold both in Canada and in the 
United States. In these countries the championship is 
decided by matches. 

In 1894 James Eerrie of Coatdyke challenged James 
Wyllie, the famous “Herd Laddie,” for the title of 
Champion Draughts Player of the World, an honour which 
the latter had held since 1877. Ferrie won easily by thirteen 
games to six, but no doubt the severity of the defeat was in 
part due to Wyllie’s advancing years. Ferrie, however, 
did not long retain his honours. In the Scottish tourna- 
ment held in January 1896 he met Richard Jordan and 
was defeated by him. In consequence a match was 
arranged between them for Ferrie’s title of Champion of 
the World, and the result was a win for Jordan by four 
games to three. In 1897 Jordan successfully defended 
his recently won title against R. Stewart, who had 
made a name for himself in the Scottish championship 
tournaments. The match, which was played at Edin- 
burgh, resulted in a victory for Jordan by four wins to 
two. In 1900 the champion visited Boston, U.S.A., 
in response to a challenge from C. F. Barker, the 
American champion. The result of the contest which 
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ensued was a draw of two wins each, Jordan thus retain- 
ing his title. 

In 1884 the first international match between Scotland 
and England took place. It resulted in so decisive a 
victory for the north-countrymen that the contest was not 
renewed until ten years later. The matches played in 
1894 and 1899 also went strongly in favour of the 
Scotsmen, but the disparity between the teams was not so 
marked as in the first match, a result which may be 
attributed rather to improvement in the skill of the 
English players than to any falling off on the part of their 
opponents. The following are the scores in the three 
matches : — 

1884. Scotland won by 36 games to 7. 

1894. Scotland won by 29 games to 15. 

1899. Scotland won by 42 games to 25. 

An objection freqnently urged against draughts, and 
especially as compared with chess, is that the game lacks 
scope for variety. The charge is easily dis- _ 
proved by a rough computation oi tne variations 
possible at draughts. We see that the first draughts 
player has seven different ways in which he may var/a- 
make his first move, and that to each of these 
seven moves his opponent has seven possible replies, 
making in all 49 “openings.” Two of these openings, 
however (9-14, 21-17, and 10-14, 21-17), are unsound, 
since white loses a piece without any compensating 
gain in position, thus reducing the number of recog- 
nized “openings” to 47. Taking the Jordan-Fefrie 
and Jordan-Barker match-games as the standard, the 
average number of moves in a game is over 50 — say 
52 for convenience of calculation, — and, as may be proved 
by an examination of the specimen games given below, it is 
within the mark to say that there are, on an average, four 
possible variations at each point in the game after the 
opening is formed. In computing the latter average, 
moves which would obviously result in the loss of a piece 
without any corresponding gain in position have been 
neglected. To ascertain, therefore, the total number of 
possible moves, the number of openings must be multiplied 
by 4^^. The logarithm of 47 x 4^° shows the expression 
to represent a number of thirty-one digits, a number 
so large that the imagination utterly fails to grasp its 
significance. 

Players have been accustomed to consider the unlimited 
scope for variety which the game possesses as an unmixed 
benefit, the reason being that it tends to foster original 
play. There is, however, another side to the question. 
Suppose a player to hold such a position that he has 
the choice of four moves, and that his opponent may 
reply to each of these in four different ways. Sixteen 
possible positions may thus be formed, and if, as is 
probable, they each permit of as many continuations as 
the first-mentioned position, we see that the first player 
must examine 256 moves in order to make sure of his 
ground four moves ahead. The best chess and draughts 
players agree that, to play well, one should look ten 
moves ahead. Obviously, then, a player cannot possibly 
examine all continuations open to Mm, nor indeed 
can he do more than select a few of the most likely, 
relying on his judgment of position to aid him in his 
choice. The drawback undoubtedly exists in both chess 
and draughts, but of course it applies, in theory at least, 
with greater force to the former game, from the fact that 
an average chess position will give more possible continua- 
tions than a similar position at draughts. 

Draughts-players claim, among minor considerations, 
that their game possesses, for the busy man, an advantage 
over chess in that a good game — say one worthy of 
pubhcation — occupies less time than a similar game at 
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chess. This is probably the case ; but on the other hand, 
it must be pointed out that chess is the more picturesque 
in appearance ; and this is a fact the value of which should 
not be underestimated in considering the game’s claim to 
popular favour or its desirability as a pastime. 

Both games, played in moderation, undoubtedly assist 
the mind towards a habit of concentrated and consecutive 
thought, coupled with carefulness in matters of detail; 
both games allow almost unlimited scope for brilliant and 
critical combinations. It is worthy of note, perhaps, that 
while so far the bulk of draughts-players have been members 
of the working and lower middle classes, the majority 
of chess-players have been drawn from the middle and 
upper classes. 

The calculations given above as to the variation possible 
at draughts will convince most inquirers that no player, 
however expert at the game, could claim to know the 
replies to every possible move. Were further proof 
necessary, one might find it in the fact that more than one- 
third of the games played in the Scottish Championship 
Tournament of 1901 resulted in wins; and this proportion 
is not affected even if the games of the first round, in 
which less able players were more likely to be engaged, be 
omitted. 

In different districts and at different times the greatest diversity 
of opinion has existed regarding the relative strength of the 
various openings. It used to be generally held that 
Dmug black side 11-15 was considerably superior to 

any other opening move. Towards the end of the 19th 

* ' centurythis view became 
much modified, and though 11-15 
still remained the favourite, it was 
recognized that 10-15, 9-14, and 
11-16 were little, if at all, inferior ; 

10-14 and 12-16 were rightly rated 
as somewhat weaker than the four 
moves named above, whilst 9-13, 
the favourite of the “unscientific” 
player, was found to be weakest 
of aU. 

The white replies to 11-15 have 
gone through many vicissitudes. 

The seven possible moves have each 
at different times figured as the gen- 
eral favourite. Thus 24-19, which 
more thorough analysis proved to be the weakest of the seven, was 
at one period described by the title of “ Wyllie’s Invincible.” In 
course of time it came to be regarded as decidedly weak, and doubts 
began to be entertained as to whether the opening even admitted of 
a draw for white, its name being, in consequence, dropped for tlie 
less pretentious title of “ Second Double Corner.” In the Scottish 
Tournament of 1894 the opening was played between Ferrie and 
Stewart, and the latter won the game with white. The new play 
then introduced has stood the test of analysis, and the opening now 
ranks as but little inferior to those formed by the other possible 
replies, its main drawback consisting in the lack of scope for varia- 
tions favourable to the player of the white pieces. The 21-17 reply 
to 11-15 was introduced by Wyllie, who was so successful with it 
that it became known as the “ Switcher.” The opening is perhaps 
lacking in the solid strength of some of the others, but it so 
abounds in traps as to be well worthy of its name. The other five 
replies to 11-15, namely, 24-20, 23-19, 23-18, 22-18, and 22-17, 
are productive of games which are generally held to give equal 
chances to both sides. 

The favourite replies to 10-15 are 23-18, 22-18, and 21-17, hut 
they do not appear to be appreciably stronger than the others, with 
the possible exception of 24-20. 

In response to 11-16, 23-18 is held to give white a trifling 
advantage, but it is more apparent than real. With the exception 
of 23-19, which is weak, the other replies are of equal strength, 
and are only slightly, if at all, inferior to the more popular 23--18. 

Against 10-14 the most popular move is 22-17, which gives 
white an advantage. iNext in strength come 22-18 and 24-19. 
23-18 is weak. 

The strongest reply to 12-16 is 24-20. The others, except 
23-19, which is weak, give no initial advantage to either side. 

As already mentioned, 9-13 is black’s weakest opening move, 
both 22-18 and 24-19 giving white a distinct advantage. Never- 
theless 9-13 is a favourite d^but with certain expert players, 
especially when playing with inferior opponents. 
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The three following games are typical examples of the play 
arising from three of the most frequently played openings : — 


Game No. 1. — “ Ayrshire Lassie” Opening. 


a 11-15 

25-18 

10-15 

22-17 

h 15-18 

24- 6 

a 24-20 

3- 8 

23-19 

13-22 

24-20 

2- 9 

8-11 

26-22 

6-10 

26-17 

18-27 

17-10 

28-24 

5- 9 

^}27-23 

11-16 

31-24 

8-11 

9-13 

30-26 

9-14 

20-11 

16-23 

Drawn. 

22-18 

1- 5 

18- 9 

7-16 

20-16 

K. Jordan. 

15-22 

32-28 

5-14 

29-25 

12-19 



a. 11-15, 24-20 forms the “Ayrshire Lassie” opening, so 
named by Wyllie. It is generally held to admit of unusual scope 
for the display of critical and brilliant combinations. 


J. 16-20, 25-22, 20-27, 31-24, 8-11, 17-13, 2-6, 21-17, 14-21, 


i-17, 21-25, 

, 17-14, 1C 

1-17, 19- 

- 1 . 

Drawn. 

R. Jordan. 

26-23 

28-19 

20-16 

(0) 

7-11 

14-10 

15-10 

9-14 

2- 6 

6-10 


19-24 

26-23 

23-18 

18- 9 

20-11 

16-11 


11-18 

10- 7 

10-15 

5-14 

8-24 

10-15 


24-27 

4- S 

20-16 

29-25 

27-20 

11- 7 


18-15 

7- 3 

15-22 

11-16 

10-15 

14-18 


27-31 

8-12 

16- 7 

20-11 

31-26 

7- 3 


22-18 

3- 7 

Drawn. 

7-16 

15-19 

18-23 


31-27 

27-24 

A. B. Scott 

24-20 

23-16 

3-7 


18-14 

7-11 

V, 

15-24 

12-19 

23-30 


30-26 

24-20 

R. Jordan. 

19-16 

7-10 

23-19 

id) 

11-15 

16-11 

25-30 

12-19 

6- 1 

15-24 


27-24 

18-25 

20-16 

22-17 

9-14 

28-19 


22-25 

17-14 

Drawn. 

15-22 

26-23 

8-11 


29-22 

10-17 

R. Jordan. 

24- 6 

a 10-15 

11-15 

Game No. 
8-12 

19-16 14-18 

2. — “Kelso-Cross” 
13-22 5- 9 

21-14 

Opening. 

14-18 

22-25 

a 23-18 

25-21 

26-17 


20-16 

17-14 

29-22 

12-16 

1- 6 

d 19-26 


2- 7 

10-17 

17-26 

21-17 

32-27 

30-23 


24-19 

21-14 

5- 1 

9-13 

12-16 

15-22 


15-24 

6-10 

26-30 

17-14 

27-23 

24-19 


23-19 

14- 9 

1- 5 

16-19 

7-10 

9-14 


24-27 

10-14 

30-26 

24-20 

14- 7 

19-12 


31-24 

19-15 

5- 9 

6- 9 

3-10 

11-15 


9-13 

14-17 

26-23 

6 27-24 

c 22-17 

28-24 


24-20 

9- 5 

Drawn. 

a. These two moves form the 

R. Jordan. 

‘ ‘ Kelso-Cross ” opening. 


5. 27-23 is also a strong line for white to adopt. 

c. 30-25, 4-8, 18-14, 9-27, 22-18, 15-22, 24-15, 11-18, 20-4, 
27-32, 26-17, 13-22, 4-8, 22-26, and black appears to have a 
winning advantage. R. Jordan. 

d. Taking the piece on 18 first seems to lose, thus : — 


15-22 

e 9-13 

13-17 

6- 9 

5-14 


24- 8 

17-14 

23-18 

14-10 

10- 7 

White 

4-11 

10-17 

17-21 

9-14 

2- 6 

wins. 

31-27 

21-14 

28-24 

18- 9 

7- 2 

Dallas. 

c. 2-7, 27-24, 22-26, 

23-18, 

26-31, 18-15, 

, 11-18, 

20-2, 9-13: 

2-9, 5-14, 24 

-19, 13-22, 30-26. 

White wins. 



Game No. 3. — “ 

Dundee ” Opening. 


12-16 

n-15 

c8-12 

4- 8 

9-14 

1-26 

24-20 

20-11 

17-13 

18-15 

26-22 

31-22 

8-12 

7-16 

5- 9 

2- 7 

14-17 

19-23 

28-24 

24-20 

22-18 

30-26 

21-14 

13- 9 

9-14 

h 16-19 

15-22 

10-14 

18-23 

12-19 

22-17 

23-16 

25-18 

29-25 

27-18 

9- 6 

3- 8 

12-19 ' 

14-23 

14-18 

6-10 

7-11 

a 26-22 

20-16 

27-18 

32-27 

15- 6 

Drawn. 


R. Jordan. 

a. This move is the favourite at this point on account of its 
“ trappiness,” but 25-22 is probably stronger, thns : 25-22, 16-19, 
24-15, 11-25, 29-22, 8-11, 17-13, 11-16, 20-11, 7-16, and white 
can with advantage continue by 27-24, 22-17, 23-19, or 22-18. 

h. 15-19, 20-11, 8-15, 23-16, 12-19, 17-13, 5-9, 30-26, 4-8, 
27-23, 8-12, 23-16, 12-19, 31-27, 1-5, 27-23, 19-24, 32-27, 


24-31, 22-17. 

White wins. C. 

F. Barker. 



c. 8-11 

27-18 

15-18 

14-10 

24-27 

7-10 

16- 7 

15-22 

14-10 

19-24 

31-24 

27-31 

2-11 

25-18 

6-15 

10- 7 

16-20 

10-26 

22-18 

10-15 

17-14 

18-23 

3- 7 

31-22 

14-23 

18-14 

11-16 

7- 3 

20-27 

30-25 



Drawn. R. Stewart -u. R. 

Jordan. 


The problem diagrammed on next page is the simplest form of 
that known to draughts-players as the “First Position.” It is of 
more frequent occurrence in actual play than any other end-game, 
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and is, besides, typical of a class of draughts problems which may 
be described as analytical, in contradistinction to “strokes.” 

Problem Ko. 1, by "Wm. Payne. 



WHITE. 

White to move and win. 


Solution : — 


27-32 

18-15 

15-11 

11-15 

28-32 

19-24 

28-24 

2-28-24 

12-16 

19-24 

27-31 

White 

23-18 

32-28 

28-32 

32-28 

15-19 

wins. 

3_a-24-28 

1-24-20 

16-19 

24-27 

31-26 


a. 12-16 same as Yar. 

I. at 5th move. 





Yar. 

I. 



24-27 

18-15 

19-16 

28-32 

8-12 

15-11 

15-18 

5 16-20 

18-23 

8-12 

23-18 

White 

12-16 

15-18 

16-11 

32-27 

12- 8 

wins. 

28-32 

24-19 

23-19 

12- 8 

18-15 


27-24 

32-28 

11- 8 

27-23 

8-12 


5. 24-28 same as Yar, 

II. at 1st move. 


rtf on 


Yar. II. 12-16, 15-11, 16-19, 32-27, 28-32, 27-31, 32-28, 
11-16, 19-23, 16-19. White wins. 

Yar. III. 24-19, 32-28, c 19-16, 28-24, 16-11, 24-20, 11-8, 
18-15. White wins. 

c. 12-16, 28-32, 19-24 or 16-20, same as Yar. II. at 5tii or 9th 
moves respectively. YThite wins. 

Problem Ko. 2. 


BLACK. 



WHITE. 

White to move and win. 


The above position is a fine example of another class of problems, 
namely, “strokes.” It is formed from the “Paisley” opening, 
thus : — 


11- 

-16 

22-17 

11-16 

26-19 

9-13 

15-10 

24- 

-19 

9-13 

25-21 

4- 8 

25-22 

a 2- 7 

8- 

-11 

17-14 

6- 9 

29-25 

7-11 


28- 

-24 

10-17 

23-18 

13-17 

19-15 


16- 

-20 

21-14 

16-23 

31-26 

12-16 



a. This forms the position on the diagram. The solution is as 
follows : — 


27-23 

7-14 

18- 9 

14-23 

26- 

3 

20-27 

9- 6 

5-14 

21- 7 

27-31 

14- 9 

1-10 

23-18 

3-10 

3- 

7 


White wins. Jacques and Campbell. 

Recent Boohs on Draughts . — The most important recent works on 
the game are Lees*s Guvie to the Game of Draughts, IffilVfl Manual 
(for beginners), Kear’s reprint of Sturges’ and Drummond’s works 
on the game, and Gould’s Rrdblem Booh. The EncyclopCBdia of 
Draughts bids fair to be a most useful compilation of the best 
published play on each opening. The principal magazines de- 
voted to the game are the Draughts World, the yorth American 
Checher Board, both monthly publications, and the DraugMs 
Blayeri Quarterly Review. (j, H. M. D. ; E. J.) 

Dr^va. or Dravei one of the right-bank affluents 
of tbe Danube, 668 kilometres long. Its sources are in 


Tirol under the mountain of Rohrwald, at a height of 
1670 metres, whence, after passing across Carinthia and 
Styria, it penetrates into Hungary, wfflere it forms the 
frontier-line between the mother country and Croatia- 
Slavonia. From Yillach it is navigable by rafts, but 
by steamers only from Bares downwards, to a distance of 
155 kilometres. Of its confluents only tbe Mura is 
considerable, but it receives the excess of many alpestrine 
ponds. The Drd.va flows into the Danube close under the 
town of Eszek \ at this spot it has already a breadth of 
325 metres, and a depth of 6*5 metres. Because of its 
tortuousness from Bares downwards it is defended by 
strong dams; its length is 501 kilometres, with a water- 
region of 47,191 square kilometres. In the escutcheon of 
the Kingdom of Hungary the Drava is represented, with 
the Danube, the Tisza, and the Szava, as one of the largest 
rivers of the country. 

Dredging*. — The use of dredging plant and the 
selection of special appliances to he used in different 
localities and under varying circumstances requires the 
exercise of sound judgment on the part of the engineer. 
In rivers and estuaries where the bottom is composed of 
light soils, and where the scour of the tide can be so guided, 
by training walls or other works constructed at reasonable 
expense, as to keep the channel clear without dredging, it 
is manifest that dredging machinery, with its great cost for 
annual upkeep, should be as far as possible avoided. On 
the other hand, where the bottom consists of clay, rock, 
or other hard material, dredging must, in the first instance 
at any rate, be employed to deepen or widen the channel. 
In other instances, as in the Mississippi, a deep channel 
has for twenty years been maintained by jetties, with 
occasional resort to dredging to preserve the required 
channel section and to hasten its enlargement. The bar 
of the Mersey is 1 1 miles from the land, and the cost of 
training works would be so great as to render them im- 
practicable ; but by a capital expenditure of £120,000, and 
an annual expense of £20,000 for three years, the depth of 
water over the bar at low water has been increased by dredg- 
ing from 11 ft. to 27 ft., the channel being 1500 ft. wide. 

The effects of dredging operations upon the trade and 
prosperity of a port are nowhere more forcibly shown than 
in the case of Glasgow. In 1755 only small vessels with 
a draught of 3 ft. or less could reach Glasgow at high 
I water of spring tides. How vessels drawing 27 ft. come 
' up on an ordinary tide. Formerly some of the river streets 
of Glasgow were often flooded ; now, consequent upon the 
straightening, deepening, and widening of the river, flooding 
never occurs. In 1755 the rise of tide was only about 2 
ft. 5 in. The extreme range of tide in Glasgow harbour 
is now 22 ft. These remarkable results have been due 
to the dredging carried on in the river Clyde. Between 
1844 and 1897 the quantity of material dredged from the 
river and deposited outside its mouth was 50,721,710 cubic 
yards. The tonnage of goods imported and exported has 
risen from 1,023,216 tons in 1851 to 5,673,152 tons in 
1897. Similar results have been obtained in tbe rivers 
Tyne and Tees. In the Tyne dredging amounting to 
96,362,136 tons was done between 1860 and 1896, at a 
cost of £1,766,639; the average rate was 4*4 pence per 
ton, which, however, does not include interest upon tbe first 
cost of the dredging plant. The registered tonnage of 
ships clearing the port has risen from 3,120,265 tons in 
1860 to 6,752,252 tons in 1896. At Rotterdam, Antwerp, 
Calais, Dunkirk, and Ostend equally satisfactory results 
have followed the dredging operations undertaken, and 
similar results have been obtained by the dredging works 
at the Sulina mouth of the Danube. It will be seen, there- 
fore, that dredging operations form a most important de- 
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partment of civil engineering. It is proposed in this article 
to describe the improvements which have been made in 
dredgers and in dredging operations since the publication 
of the article in the ninth edition of this work (voL vii., 
published in 1877), and to give the cost of dredging 
operations in various instances. 

Bucket-Ladder Dredgers . — Barge-loading dredgers used 
formerly to be provided with two ladders, one on each side of 
the vessel or contained in wells formed in the vessel near each 
side. Two ladders were adopted, partly to permit the dredger 
to excavate material close to a quay or wall, and partly to 
enable one ladder to work while the other was being repaired. 
Of late years, however, bucket-ladder dredgers have gener- 
nilly been constructed with one central ladder working in a 
well, and this is the type now generally followed. Such 
dredgers are frequently made with the bucket ladder pro- 
jecting either at the head or stern of the vessel, to enable 
it to cut its own way through a shoal or a bank, a con- 
struction which has been found very useful. In one 
modification of this method the bucket ladder is supported 
upon a traversing frame which slides along the fixed 
framing of the dredger and moves the bucket ladder forward 
as soon as it has been sufficiently lowered to clear the end 
of the well. In places where a large quantity of dredging 
has to be done, a stationary dredger with three or four large 
hopper barges proves generally to be the most economical 
kind of plant. It has, however, the disadvantage of requiring 
large capital expenditure, while the dredger and its attendant 
barges take up an amount of space which is sometimes 
inconvenient where traffic is large and the navigable width 
narrow. The principal improvements made in barge-loading 
dredgers have been the increase in the size of the buckets, 
in the strength of the dredging gear, in the application of 
more economical engines for working the machinery, and in 
the use of frictional gearing for driving the ladder-hoisting 
gear. It is very important that the main drive be fitted 
with friction blocks or clutches which shall slip and prevent 
breakage in the machinery when hidden obstacles causing 
unusual strain come in the path of the buckets. 

Up to the year 1877 dredgers were seldom made with buckets 
•of a capacity exceeding 9 cubic ft., but since that time they have 
been gradually increased to 14, 16, and 18 cubic ft. capacity, 
while in the dredger Melbourne^ constructed by Messrs "William 
Simons & Co. to the design and specification of Messrs Goode, 
Son, k Matthews about the year 1886, the buckets had a 
•capacity of 22 cubic ft., the dredger being capable of making 37 
feet of water. The driving power consisted of two pairs of com- 
pound surface condensing engines, each of 250 I.H.P., having 
•cylinders 20 in. and 40 in. in diameter respectively, with a 
30-in. stroke, the boiler pressure being 90 Ib per square inch. 
The vessel was 200 ft. long by 36 ft. wide and 11 ft. 6 in. deep, 
and was driven by twin-screw propellers. The gearing was arranged 
so that either pair of engines could be employed for dredging. 
The speed under steam was 7 knots, and in free-getting material 
300 tons per hour could be dredged with ease. On one occasion 
the dredger loaded 400 tons in 20 minutes. The speed of the 
bucket chain was 83 lineal ft. per minute. The draught of the 
dredger in working trim was 7 ft. forward and 9 ft. aft. The 
•efficiency of the machine, or the net work done in raising materials 
compared with the power exerted in the cylinders, was about 25 
per cent. The dredged material was delivered into barges moored 
alongside. Contrasting favourably with former experience, the 
Melbourne worked for the first six months without a single breakage. 
She was fitted with very powerful mooring winches, a detail which 
is of great importance to ensure efficiency in working. 

The St Austell (Tig. 1), another powerful barge-loading dredger, 
195 ft. long by 35 ft. 6 in. beam by 13 ft. deep, fitted with 
twin-screw compound surface-condensing propelling engines of 
1000 I.H.P., either set of engines being available for dredgmg, 
was constructed for H.M. Dockyard, Devonport, by Messrs 'Williain 
Simons & Co. in 1896. This dredger loaded thirty-five 500-ton 
hopper barges in the week ended 2nd April 1898, dredging 17,500 
tons of material in the working time of 29 hours 5 minutes. 

An instance of a still larger and more powerful dredger is the 
Devolmjt, constructed by Messrs William Simons & Co. for 
Micolaieff, South Russia, She is a bow well, barge-loading, bucket- 
ladder dredger. Length 186 ft., breadth, moulded, 36 ft., depth, 
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moulded, 13 ft. The bucket ladder is of sufficient length to 
dredge 36 ft. below the water-level. The buckets are exceptionally 
large, each having a capacity of 36 cubic ft., or fully two tons 
weight of material, giving a lifting capacity of 1890 tons per hour. 
At the dredging trials 2000 tons ot spoil were lifted in one hour 
with an expenditure of 250 I.H.P. The propelling power is 
supplied by one pair of compound surface-condensing marine 
engines of 850 I.H.P., having two cylindrical boilers constructed 
for a working pressure of 120 Ib per square inch. Each boiler is 
capable of supplying steam to either the propelling or the dredging 
machinery, thus allowing the vessel alw^ays to have a boiler in 
reserve. On the trials a speed of 8^ knots was obtained. The 
bucket ladder, which w^eighs over 100 tons, exclusive of dredgings, 
is raised and lowered by a set of independent engines. For man- 
oeuvring, powerful winches driven by independent engines are placed 
at the bow and stern. The vessel is fitted throughout with electric 
light, arc lamps being provided above the deck to enable dredging 
to be carried on at night. Steam steering gear, a repairing sliop, a 
3-ton crane, and all the latest appliances are installed on board. 

The Majestic^ constructed by Messrs Lobnitz & Co., is a good 
example of a dredger fitted with their patent rock cutters, as used 
on the Suez Canal. These rock cutters consist of stamps passing 
down through the bottom of the dredger, slightly in advance of the 
bucket chain, and are employed for breaking up rock in front of the 
bucket ladder so that it may afterwards be raised by the buckets. 

In regard to the depth of water which can be made by dredging, 
it is interesting to note that the dredger Direr, constructed by 
Messrs Hunter & English for Mr Samuel Williams of London, 
is capable of working in 60 ft. of water. In this vessel an in- 
genious arrangement was devised by Mr Williams, by which part 
of the weight of the dredger was balanced while the ladder itself 
could be drawn up through the bucket well and placed upon the 
deck, enabling a long ladder to be used with a comparatively short 
vessel. The Tilbury dredger, constructed by the same fiim, is 
able to dredge to a depth of 45 ft. below the surface of the water. 

Hopper Dredgers. — In places wliere barge - loading 
dredgers are inconvenient, owing to confined space and 
interference with the navigation, and where it is further 
necessary to curtail capital expenditure, hopper dredgers 
are convenient and economical. The vessel for this type 
of dredger is made of sufficient length and floating capacity 
to contain its own dredgings, which it carries out to the 
depositing ground as soon as its hopper is full. Consider- 
able time is of course occupied in slipping and recovering 
moorings and in conveying material to the depositing 
ground, but these disadvantages are in many instances 
counterbalanced by the fact that less capital is required 
for plant and that less room is taken up by the dredger. 
If the depositing ground is far away, the time available 
for dredging is much curtailed, but the four-screw hopper 
dredger constructed by Messrs W. Simons k Co. for Bristol 
has done good work at the cost of 5d. per ton, including 
wages, repairs, coals, grease, sundries, and interest on the 
first cost of the plant, notwithstanding that the material 
has to be taken 10 miles from the Bristol docks. It can 
lift 400 tons of stiff clay per hour from a depth of 36 ft. 
below the water-line, and the power required varies from 
120 I.H.P. to 150 I.H.P., according to the nature of the 
material. The speed is 9 knots, and four propellers were 
provided, two at the head and two at the stern, to enable 
the vessel to steam equally weU either way, as the river 
Avon is too narrow to permit her to be turned round. 

The largest bucket hopper dredger in the world is La Puissante 
(Fig. 2), constructed by Messrs William Simons & Co. Ltd. for the 
Suez Canal Company, for the improvement of Port, Said roads. It 
is 275 ft, long by 47 ft. beam by 19 ft. deep. The hopper capacity 
is 2000 tons, and the draught loaded 16 ft. 6 ins. The maximum 
dredgmg depth is 40 ft. and the minimum dredging Uepth is only 
limited by the vessel’s draught, it being able to cut its own way. 
The bucket ladder working through the well in the stern weighs, 
with buckets, 120 tons. The bu(^ets each have a capacity of 30 
cubic ft., and raised on trial 1600 tons per hour. The dredger 
is propelled by two sets of independent triple- expansion surface- 
condensing engines of a combined indicated horse-power of 1800, 
working with steam at 160 Ib pressure, supplied by two mild steel 
multitubular boilers. Each set of engines is capable of driving the 
buckets independently at speeds of sixteen and twenty buckets per 
minute. The bucket ladder is fitted with buffer springs at its 
upper end to lessen the shock when working in a sea-way. The 
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dredger can deliver the dredged material either into its own hopper 
or into barges lying on either side. The vessel attained a speed of 
9J knots per hour* on trial. The coal consumption during six hours 
steaming trial was 1*66 Ib per LH.P. per hour. 

Dredgers fitted with Long Shoot or Shore Delivering 
Apparatus, — The first instance of dredgers being fitted 
with long shoots was in the Suez Canal. The soil in the 
lakes was very variable, the surface being generally loose 
mud which lay in some places on sand^ but frequently on 
more or less hard clay. Mr Lavalley employed shoots 
230 ft. long, supported on pontoons connected with the 
hull of the dredger. The sand flowed away with a moderate 
supply of water to the shoots when they were fixed at an 
inclination of about 1 in 20, but when the sand was mixed 
with shells, these formed a coating which prevented the 
stream of water from washing out the shoot, and even 
with an inclination of 1 in 10 the material could not be 
dehvered. A pare of endless chains working down the 
long shoot overcame the difficulty, and also enabled hard 
clay in lumps to be dealt with. One dredger turned out 
about 2000 cubic yards of thick clay in 15 hours, and 
when the clay was not hard it could dehver 150,000 
cubic yards in a month for several consecutive months. 

A dredger (Fig. 3) constructed by Messrs Hunter k English for 
reclamation works on Lake Copais in Greece was fitted with delivery 
belts running on rollers in steel lattice frames on each side of the 
vessel, supported hy masts and ropes. It could deliver 100 cubic 
metres per hour at 85 ft. from the centre of the dredger, at a 
cost of 1 ■82d. per cubic metre for working expenses, -with coal at 
45s. per ton, including 0*66d. per cubic metre for renewal of belts, 
upon which the wear and tear was heavy. 

Another instance of the successful application of shore-delivery 
apparatus is that of a dredger for Lake Titicaca, Peru, which was 
fitted with long shoots on both sides, conveying the dredged 
material about 100 ft. from the centre of the dredger upon either 
side. The shoots were supported by shear-legs and ropes, and were 
supplied with water from a centrifugal pump in the engine-room. 
This dredger could excavate and deliver 120 cubic yards per hour 
at a cost of l‘725d. per cubic yard with coal costing 40s. per ton. 
If coal had been available at the ordinary rate in England of 20s. 
per ton, the cost of the dredging and delivery would have been 
0'826d. per cubic yard for wages, coal, oil, &c., but not including 
the salary of the superintendent. 

An interesting example of a shore-delivering dredger is a light- 
draught dredger for the Lakes of Alberpera at the mouth of the 
Ebro in Spain. The conditions laid down for this dredger were 
that it should float in 18 in. of water and deliver the dredged 
material at 90 ft. from the centre of its own hull. In order to 
meet the latter requirement, the vessel was made of steel plates J 
in. thick, and longitudinal gii'ders ran from end to end of the 
vessel, the upward strain of flotation being conveyed to them from 
the skin plating by transverse bulkheads at short intervals. The 
dredger was 94 ft. long, 25 ft. wide, and 3 ft. deep, and the 
height of the top tumbler above the water was 25 ft. When com- 
pleted it drew 17 in. of water. The dredgings were delivered by 
the buckets upon an endless belt, driven from the main compound 
surface condensing engine, which ran over pulleys supported upon 
a steel lattice girder, the outer end of which rested upon an inde- 
pendent pontoon. This belt delivered the dredgings at 90 ft. from 
the centre of the dredger round an arc of 180 degrees. The dredger 
delivered 125 cubic yards per hour of compact clay at a cost of 
lT6d. per cubic yard or 0‘86d. per ton for wages, coal, and stores. 

Another method of delivering dredgings is that of pneumatic 
delivery, introduced by Mr F. E.^ Duckham, of the Millwall 
Dock Company, by which the dredgings are delivered into cylin- 
drical tanks in the dredger, closed by air-tight doors, and are 
expelled by compressed air either into the sea or through long 
pipes on to the land. The Millwall Dock dredger is 113 ft. long 
mth a beam of 17 ft. and a depth of 12 ft. The draught loaded 
is S ft. It#contains two cylindrical tanks, having a combined 
capacity of 240 cubic yds., and is fitted with compound engines 
of about 200 with a 20-in. air- compressing cylinder. The 

discharge pipe is 15 in. diameter by 150 yds. long. The nozzles 
of the air-injection pipes must not be too small, otherwise the com- 
pressed air, instead of driving out the material, simply pierces holes 
through it and escapes through the discharging pipe, carrying with 
it all the liquid and thin material in the tanks. The cost of working 
the Millwall Dock dredger is given by Mr Duckham at l-75d. per 
cubic yard of mud lifted, conveyed, and deposited on land 450 ft. from 
the water-side, for working expenses only. This dredger is believed 
to be the first one constructed with a traversing ladder, as suggested 
by the late Captain Gibson when dock-master of the Millhank Docks. 
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Sand-Dump Dredgers. — Perhaps the most important de- 
velopment which has taken place in dredging during recent 
years has been the emplo 3 nnent of sand-pnmp dredgers, 
which are very useful for removing sandy bars where the 
particular object is to remove quickly a large quantity of 
sand or other soft material. They are, however, apt to 
make large holes, and are therefore not fitted for positions 
where it is necessary to finish off the dredging work to a 
uniform flat bottom, for which purpose bucket dredgers 
are better adapted. Pump dredgers are, however, admir- 
able and economical machines for carrying out the "work 
for which they are specially suited. 

In a discussion upon Mr J. J. WebstePs paper upon '^Dredg- 
ing Appliances’’ at tbe Institution of Civil Engineers in 188§, 
Sir John Ooode stated that he had first seen sand-pump dredgers 
at the month of the Maas in Holland. The centrifugal pump waa 
placed against the bulkheads in the after part of the vessel, and 
the sand and water were delivered into a horizontal breeches-piece 
leading into two pipes running along the full length of the hopper. 
The difficulty in preventing the sand from running overboard was 
entirely obviated by its being propelled by the pump through 
these pipes, the bottoms of which were perforated by a series of 
holes. In addition, there were a few small flap-doors fixed at 
intervals, hy means of which the men were able to regulate the 
discharge. On being tested, the craft pumped into this hopper 
400 tons of sand in 22 minutes. The coamings round the well 
of the hoppers were constructed with a dip, and when the hopper 
was full the water ran over in a steady stream on either side. 
The proportion of sand delivered into the hopper was about 20 
per cent, of the total capacity of the pump. The dredger was 
constructed by Messrs Smit of Einderdijk, near Rotterdam. 

In the same discussion Mr A. A. Langley, then engineer to 
the Great Eastern Railway Company, gave particulars of a sand 
pump upon the Bazin system, which had been used successfully at 
Lowestoft. The boat was 60 ft. long by 20 ft. wide, and the 
pump was 2 ft. in diameter, with a two-bladed disc. The dis- 
charge pipe was 12 in. in diameter. The pump raised 400 tons 
of sand, gravel, and stones per hour as a maximum quantity, the 
average quantity being about 200 tons per hour. The depth dredged 
was from 7 ft. to 25 ft. The pump was driven by a double-cylinder 
engine, having cylinders of 9 in. diameter by 10 in. stroke, and 
making 120 revolutions per minute. An important addition was 
introduced by Mr Ball in fitting the working faces of the pump 
with indiarubber, which was very successful and largely reduced 
the wear and tear. The cost of the dredging at Lowestoft was given 
by Mr Langley at 2d. per ton, including delivery two miles out at 
sea. The quantity dredged was about 200,000 tons per annum. 

One of the earliest applications of pumps for dredging, made 
by Mr liV"oodford, consisted of a horizontal disc with two or more 
arms working in a case somewhat siijiilar to the ordinary centri- 
fugal pump. The disc was keyed to a vertical shaft which was 
driven from above by means of belts or other gear coupled to an 
ordinary portable engine. The pump within rested on the ground ; 
the suction pipe was so arranged tliat water was drawn in with 
the sand or mud, the proportions being regulated to suit the 
quality of the material. The discharge pipe was rectangular and 
carried a vertical shaft, the whole apparatus being adjustable to 
suit different depths of water. This arrangement was very effective, 
and has been used on many works. Burt and Freeman’s sand 
pump, a modification of the Woodford pump, was used in the 
construction of the Amsterdam Ship Canal, for which it was 
designed. The excavations from the canal had to be deposited on 
the banks some distance away from the dredgers, and after being 
raised by the ordinary bucket dredger, instead of being discharged 
into barges, they were led into a vertical chamber on the top side 
of the pump, suitable arrangements being made for regulating the 
delivery. The pump was SJ ft. in diameter, and made about 230 
revolutions per minute. It drew up the water on the bottom side 
which mixed with the descending mud on the top side, and the 
two were discharged into a pipe 15 in. in diameter. The dis- 
charge pipe was a special feature of this Avork, and consisted of a. 
series of wooden pipes jointed together with leathern hinges and 
floated on buoys from the dredger to the bank. In some cases 
this pipe was 300 yds. long, and discharged the material 8 ft. 
above the water-level. Each dredger and pump was capable of 
discharging an average of 1500 cubic yds. per day of 12 hours. 
Schmidt’s sand pump is claimed to be an improvement on the 
Burt and Freeman pump. It consists of a revolving wheel 6 ft. 
in diameter, with cutters revolving under a hood which just allow* 
the water to pass underneath. To the top side of the hood a 20- 
in. suction pipe of an ordinary centrifugal pump is attached. The 

E is driven by two 16-in. by 20-in. cylinders, at 134 revo- 
■s per minute, and the cutter by two 12-in. by 12-in. 
cylinders, working at 120 revolutions per minute, the boiler pres- 
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sui'e being 95 ib per square in. This apparatus is capable of 
excavating sticky blue clayey mud, and will deliver the material 
at 500 to 050 yds. distance. The best results are obtained when 
the mixture ot mud and water is as 1 to 6 '5. The average quantity 
excavated per diem by the apparatus is 1300 cubic yds., the 
maximum quantity being 2500 cubic yds. 

Kennard’s sand pump is entirely different from the pumps 
already described, and is a direct application of the ordinary hft 
pump. A wrought-iron box has a suction pipe fitted at the 
bottom rising about half-way up the inside of the box ; on the top 
of the box is fitted the actual pump and the flat valves. The 
apparatus was lowered by chains, and the pump worked from 
above. As soon as the box was filled with sand it was raised, the 
catches holding up the bottom were released, and the contents 
discharged into a punt. 

Sand-pump dredgers, designed and arranged by Mr Darnton 
Hatton, were extensively used on the Amsterdam Ship Canal. A 
centrifugal pump with a fan 4 ft. in diameter was employed, the 
suction and delivery pipes, each 18 in. in diameter, being at- 
tached to an open wrought-iron framework. The machine was 
suspended between guides fixed to the end of the vessel, which 
was fitted with tackle for raising, lowering, and adjusting the 
machine. The vessel was fitted with a steam-engine and boiler 
for working and manipulating the pumps and the heavy side 
chains for the guidance of the dredger. The engine was 70 horse- 
power, and the total cost of one dredger was £8000. The number 
of hands required for working this sand- pump dredger was one 
captain, one engineer, one stoker, and four sailors. Each machine 
was capable of raising about 1300 tons of material per day, the 
engines working at 60 and the pump at 180 revolutions per minute. 
The sand was delivered into barges alongside the dredger. The 
cost of raising the material and depositing it in barges was about 
Id. per ton when the sand pumps were working, but upon the year’s 
work the cost was 2'4d. per cubic yd. for working expenses and 
repairs, and l*24d. per cubic yd. for interest and depreciation at 
10 per cent, upon the cost of the plant, making a total cost' for 
dredging of 3 ■64d. per cubic yd. The cost for transport was 3 *588d. 
per cubic yd., making a total cost for dredging and transport of 
7‘234d. per cubic yd. Dredging and transport on the same works 
by an ordinary bucket dredger and barges cost 8*328d. per cubic yd. 

Two of the largest and most successful instances of sand-pump 
dredgers are the Branker and the G. B. Crow^ belonging to the 
Mersey Dock and Harbour Board. Mr A. G-. Lyster gave par- 
ticulars of the work done by these dredgers in a paper read before 
the Engineering Congress in 1899. They are each 320 ft. long, 
47 ft. wide, and 20 '5 ft. deep, the draught loaded being 16 ft. 
They are fitted with 2 centrifugal pumps, each 6 ft. in diameter, 
with 36 in. suction and delivery pipes, united into a 45-in. 
diameter pipe, hung by a ball and socket joint in a trunnion, so 
as to work safely in a sea-way when the waves are 10 ft. high. 
The suction pipe is 76 ft. long, and will dredge in 53 ft. of water. 
The 8 hoppers hold 3000 tons, equivalent when solid to 2000 
cubic yds. ; they can be filled in three-quarters of an hour and 
discharged in five minutes. Mr Lyster stated that up to May 
1899 the quantity removed from bar and main-channel shoals 
amounted to 41,240,360 tons, giving a width of channel of 1500 
ft. through the bar, with a minimum depth of 27 ft. The cost 
of dredging on the bar by the G, B. Crow during 1898, when 
4,309,350 tons of material were removed, was 0*61d. per ton for 
wages, supplies, and repairs. These figures include all direct 
working costs and a proportion of the charge for actual superin- 
tendence, but no allowance for interest on capital cost or for depreci- 
ation. On an average, 20 per cent, of the sand and mud that are 
raised escapes over the side of the vessel. Mr Lyster has, however, 
to a considerable extent overcome this difficulty by a special arrange- 
ment added to the hoppers. (See Proc. Inst. C. E. vol. cxxxviii.) 

Another powerful and successful sand-pump dredger is the 
twin-screw dredger Kate (see Fig. 4), built in 1897 by Messrs 
William Simons & Oo. Limited for the East London Harbour 
Board, South Africa. Its dimensions are: length 200 ft., 
breadth 39 ft., depth 14 ft. 6 in., hopper capacity 1000 tons. 
The pumping arrangements for filling the hopper with sand or 
discharging overboard consist of two centrifugal pumps, each 
driven &om one of the propelling engines. The suction pipes are 
each 27 iii. in diameter, and are so arranged that they may be 
used for pumping either forward or aft, as the state of the 
weather may require. Four steam cranes are provided for manipu- 
lating the suction pipes. Owing to the exceptional weather with 
which the vessel has to contend, special precautions were taken in 
designing the attachments of the suction pipes to the vessel. The 
attachment is above deck, and consists of a series of joints, which 
give a perfectly free and universal movement to the upper ends of 
the pipes. The joints, on each side of the vessel, are attached to 
a carriage, which is traversed laterally by hydraulic gear. By 
this means the pipes are pushed out well clear of the vessel’s sides 
when pumping, and brought inboard when not at work. Hydraulic 
cushioning cylinders are provided to give any required resistance 
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to the fore and aft movements of the pipes. IVlien the vessel 
arrived at East London on the 18th July 1897 there was a depth 
of 14 ft. on the bar at high water. On 10th October, scarcely 
three months afterwards, there was a depth of 20 it. on the bar at 
low water. Working 22 days in rough weather during the month 
of November 1898, the Kate raised and deposited 21 miles at sea 

60. 000 tons of dredgings. Her best day’s work (12 hours) w^as on 
the 7th November, when she dredged and deposited 6440 tons. 

A large quantity of sand-pump dredging has been carried out at 
Boulogne and Calais by steam hopper pump dredgers, workable 
when the head waves are not more than 3 ft. high and the cross 
waves not more than 1^ ft. high. The dredgings are taken 2 
miles to sea, and the price for dredging and depositino- from 

800.000 to 900,000 cubic metres iu 5 or 6 years was 7’25d. per 
cubic yard. The contractor offered to do the work at 4'625d. per 
cubic yard on condition of being allowed to work either at Calais 
or Boulogne, as the weather might permit. Sand-pump dredging 
has also been extensively carried out at the mouth of the ports of 
Amsterdam, Rotterdam, and on the north coast of France by sand 
dredgers constructed by Messrs L. Smit & Son and G. k K. Smit, 
The largest dredger, the Amsterdam, is 141 ft. by 27 ft. by 10 ft. 
8 in., and has engines of 190 I.H.P. The hopper capacity is 
10,600 cubic ft., and the vessel can carry 600 tons of dredgings. 
The pump fan is 6 ft. 3 in. in diameter by 10 in. wide, the plates 
being of wrought-iron, and makes 130 revolutions a minute. The 
pump can raise 230 cubic ft. a minute from a depth of 33 ft., 
which, taking the proportion of 1 of sand to 7 of water, gives a 
delivery of 29 cubic ft. of sand per minute. The hopper, con- 
taining 10,600 cubic ft., was under favourable circumstances 
filled in 40 minutes. The vessels are excellent sea boats. 

Combined Bucket-Ladder and Sand -Bump Dredgers , — 
Kecently bucket ladders and sand pumps have both been 
fitted to the same dredger. A successful example of this 
practice is furnished by the hopper dredger Bercy 
Sanderson (see Fig. 5), constructed under the direction 
of Sir Charles L. Hartley, engineer of the Danube Com- 
mission for the deepening of the river Danube and the 
Sulina bar. This dredger is 220 ft. by 40 ft. by 17 ft. 
2 in., and has a hopper capacity for 1250 tons of dredgings. 
The buckets have each a capacity of 25 cubic ft.,- and are 
able to raise 1000 tons of ordinary material per hour. 
The suction pump, which is driven by an independent set 
of triple-expansion engines, is capable of raising 700 tons of 
sand per hour, and of dredging to a depth of 35 ft. below 
the water-line. The lower end of the suction pipe is con- 
trolled by special steam appliances by which the pipe can 
be brought entirely inboard. The Bercy Sanderson raises 
and deposits on an average 5000 tons of material per day. 

Hopper Barges. — Where dredging operations on a large 
scale are being carried out, steam hopper barges are 
generally employed. Good examples of these vessels are 
the two steam hopper barges built for the Conservators 
of the river Thames in 1898. Their dimensions are : 
length 190 ft., breadth 30 ft., depth 15 ft. 3 in., hopper 
capacity 900 tons. They are propelled by a set of triple- 
expansion engines of 1200 LH.P., with two return tubular 
boilers having a working pressure of 160 Bb. Special 
appliances are provided to work the hopper doors by steam 
power from independent engines placed at the forward end 
of the hopper. A steam windlass is provided forward and 
a steam capstan aft. The vessels are fitted with cabins for 
the officers and crew. On their trial trip, the hoppers 
having their full load, a speed of 11 knots was attained, the 
coal consumption being 1*44 ih per LH.P. 

Grabs. — Y arious kinds of apparatus have been designed in 
the shape of grabs or buckets for dredging purposes. These 
are usually worked by a steam crane, which lets the open 
grab down to the surface of the ground to be excavated 
and then closes it by a chain which forces the tines 
into the ground; the grab is then raised by the crane, 
which deposits the contents either into the hopper of the 
vessel upon which the crane is fixed or into another barge. 

The Priestman grab has perhaps been more extensively used than 
any other apparatus of this sort. Jt is very useful for excavating 
mud, gravel, and soft sand, but is less effective with hard sand or 
stiff clay, which is a general defect in this class of dredger. It is 
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also capable of liftiDg large loose pieces of rock weighing from one 
to two tons. A dredger of this type, with gi-ab holding one ton of 
mud, dredged during six days, in 19 ft. of water, an average of 52^ 
tons and a maximum of 68^ tons per hour, and during 12 days, in 
16 ft. of water, an average of 48 tons and a maximum of 58 tons 
per hour, at a cost of l*63d. per ton, excluding interest on the 
capital and depreciation. The largest dredger to which this 
apparatus has been applied is the grab bucket hopper dredger 
MiloB K. Burtooi (see Eig. 6), belonging to the Mersey Docks 
and Harbour Board. It is eq^uipped with five grabs on Morgan’s 
patent system, which is a modification of Priestman’s, the grabs 
being worked by five hydraulic cranes. It raised and deposited, 
12 to 15 miles out at sea, 11 loads of about 1450 tons each with a 
double shift of hands, at a cost of about 1 ’Sd. per cubic yard of 
spoil, including the working expenses for wages of crew, fuel, and 
stores. Mr Marillier of Hull has stated that ‘"the efficiency of 
these grabs is not at all dependent upon the force of the blow in 
falling for the penetration and grip in the material, as they do 
their work very satisfactorily even when lowered quite gently on to 
the material to be cut out, the jaws being so framed as to draw 
down and penetrate the material as soon as the upward strain is put 
on the lifting chain. Even in hard material the jaws penetrate so 
thoroughly as to cause the bucket to be well filled. The grab is 
found to work successfully in excavating hard clay from its natural 
bed on dry land.” It is claimed on behalf of grabs that they lift 
a smaller proportion of water than any other class of dredger. 

■VYild’s single chain half- tine grab works entirely with a single 
chain, and has been found very useful in excavating the cylinders 
in Castries harbour. Upon experimenting with an ordinary grab 
a rather curious condition of things was observed with respect to 
sinking. On penetrating the soil to a certain depth the ground 
was found, as it were, nested, and nothing would induce the grab 
to -qi-nlr lower. Mr Matthews suggested that an additional set of 
external tines might possibly get over this difficulty. A new grab 
having been made -with this modification, and also with a large 
increase of weight — ah the parts being steel — it descended to any 
required depth with ease, the outside tines loosening the ground 
effectually, whilst the inside bucket or tines picked up the material. 

Miscellaneous Appliances , — Under this head may be 
classed several machines or appliances which perhaps can 
hardly be called dredgers, although they are used for 
cleansing and deepening rivers and harbours. 

Kingsfoot’s dredger, used for cleansing the river Stour, consisted 
of a boat with a broad rake fitted to the bow, capable of adjust- 
ment to different depths. At the sides of the boat were hinged 
two wings of the same depth as the rake and in a line with it. 
When the rake was dropped to the bottom of the river and the 
wings extended to the side, they formed a sort of temporary dam, 
and the water began to rise gradually. As soon as a sufficient head 
was raised, varying from 6 to 12 in., the whole machine was driven 
forward by the pressure, and the rake carried the mud along with 
it. A progress of about 3 miles an hour was made in this manner, 
and to prevent the accumulation of the dredgings, operations were 
begun at the month of the river and carried on backwards. The 
apparatus was very effective and the river was cleansed thoroughly, 
hut the distance travelled by the dredger must have been great. 

In 1876 J. J. Eietschoten designed a “propeller dredger” for 
removiug the shoals of the river Maas. It consisted of an old gun- 
boat fi.tted with a pair of trussed beams — one at each side — each of 
which carried a steel shaft and was capable of being lowered or 
raised by means of a crab. An ordinary propeller 3 ft. 6 in. in 
diameter was fixed to the lower end of each shaft, and driven by 
bevel-gear from a cross shaft which derived its motion by belting 
from the fly-wheel of a 12 H.P. portable engine. The propellers 
were lowered until they nearly reached the shoals, and were then 
worked at 150 revolutions per minute. This operation scoured 
away the shoal effectively, for in about 40 minutes it had been 
lowered about 3 ft. for a space 160 yards long by 8 yards wide. 

Mr Lavalley in 1877 designed an arrangement for the harbour of 
Dunkirk to overcome the difficulty of working an ordinary bucket- 
ladder dredger when there is even a small swell. A pump 
injects water into the sand down a pipe terminating in three 
nozzles to stir up the sand, and another centrifugal pump draws up 
the mixed sand and water and discharges it into a hopper, the 
pumps and all machinery being on board the hopper. To allow for 
the rising and falling of the vessel — either by the action of the tide 
or by the swell — the ends of the pipes are made flexible. The 
hopper has a capacity of 190 cubic yards, and is propelled and the 
pumps worked by an engine of 150 I. H.P. Prom 60 to 80 cubic 
yards per hour can he raised by this dredger. 

The “ Aquamotrice,” designed by Mr Popie and used on the 
Garonne at Agen, appears to be a modification of the old bag and 
spoon an’angement. A flat-bottomed boat 61J ft. long by 6J ft. 
wide was fitted at the bow with paddles, which were actuated by 
the tide. Connected with the paddles was a long chain, passing 
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over a pulley on uprights and under a roller, and a beam was 
attached to the chain 14 ft. 8 in. long, jjassing through a hole in 
the deck. At the end of the beam was an iron scoop 2 ft. wide 
and 2 ft. 6 in. deep. When the tide was strong enough it drew 
the scoop along by means of the paddles and chains, and the scoop 
when filled was discharged by means of a lever opening it. About 
65 cubic yards of gravel can be raised by the apparatus in 12 hours. 
When the tide failed, the apparatus was worked by men. 

The Danube Steam Navigation Co. removed the shingle in the 
shallow parts of the river by means of a triangular rake with 
wrought-iron sides 18 ft. long, and fitted with 34 teeth of chilled 
cast-iron 12 in. deep. This rake was hung from the how of a 
steamer 180 ft. long by 21 ft. beam, and dragged across the 
shallows, increasing the depth of water in one instance from 
5 ft. 6 in. to 9 ft., after passing over the hank 355 times. 

A combination of a harrow and high-pressure water jets, arranged 
by Mr Tydeman, was found very efficacious in removing a large 
quantity of mud which accumulated in the Tilbury Dock basin, 
which has an area of about 17 acres, with a depth of 26 ft. at low- 
water spring tides. In the first instance chain harrows merely were 
used, but the addition of the water jets added materially to the 
success of the operation. The system accomplished in six tides more 
than was done in twelve tides without their aid. The water jets 
worked at about 80 Ih pressure per square in., attaining an effective 
pressure of about 60 lb per square in. at the bottom of the dock. 

Ives’s excavator consists of a long weighted spear, with a sort of 
large spade at the end of it. The spade is hinged at the top, and 
is capable of being turned at right angles to the spear by a chain 
attached to the end of the spear. The spade is driven into the 
ground and, after releasing the catch which holds it in position 
during its descent, it is drawn up at right angles to the spear by 
the chain, carrying the material along with it. Milroy’s excavator 
is similar, hut instead of having only one spade it generally has 
eight, united to the periphery of an octagonal iron frame fixed to 
a central vertical rod. "When these eight spades are drawn up by 
means of chains, they form one flat table or tray at right angles to 
the central rod. In operation the spades hang vertically, and are 
dropped into the material to be excavated ; the chains are then 
drawn up, and the table thus formed holds the material on the top, 
which is lifted and discharged by releasing the spade. This 
apparatus has been extensively used both in this country and in 
India for excavating in bridge cylinders. 

The clam-shell dredger consists of two hinged buckets, which, 
when closed, form one semi-cylindrical bucket. The buckets are 
held open by chains attached to the top of a crosshead, and the 
machine is dropped on to the top of the material to be dredged. 
The chains holding the buckets open are then released, while the 
spears are held firmly in position, the buckets being closed by 
another chain. Bull’s dredger, Gatmell’s excavator, and Fouracres’s 
dredger are modifications with improvements of the clam-shell 
dredger, and have all been used successfully upon various works. 

Bruce and Batho’s dredger, when closed, is of hemispherical 
form, the bucket being composed of three or four blades. It can 
be worked either by a single chain or by means of a spear, the 
latter being generally used for stiff material. The advantage of 
this form of dredger bucket is that the steel points of the blades 
are well adapted for penetrating hard material. Messrs Bruce 
and Batho have also designed a novel dredger consisting of one of 
these buckets, but worked entirely by hydraulic power. This was 
made for working on the Tyne. The excavator or dredger is fixed 
to the end of a beam which is actuated hy two hydraulic cylinders, 
one being used for raising^ the bucket and the other for lowering 
it ; the hydraulic power is supplied by the pumps in the engine- 
room. The novelty in the design is the ingenious way in wich 
the lever in ascending draws the shoot under the bucket to receive 
its consents, and draws it away again as the bucket descends. 
The hydraulic cylinder at the end of the beam is carried on 
gimballs to allow for the irregularities of the surface being 
dredged. The hydraulic pressure is 700 tt> per square in., and 
the pumps are used in connexion with a steam accumulator. 

An unloading apparatus was designed by Mr A. Manning for the 
East and West India Dock Company for unloading the dredged 
materials out of barges and delivering it on the marsh at the back 
of the hank of the river Thames at Crossness, Kent. A stage 
constructed of wooden piles commanded a series of barge beds, the 
unloading dredger running from end to end of the stage, lifting 
and delivering the materials on to the marsh behind the river 
wall at the cost of Id. per cubic yard. 

Dredging comhined with Blasting , — ^In the Bncyclopoedia 
Britannica, vol. vii. p. 466, a description was given of 
blasting and dredging upon the river Tees. This may 
profiltahly be supplemented by an account of similar opera- 
tions in Blyth harbour (cp. Broc. Inst, C, B. vol Ixxxi. 
p. 302). Here it became necessary to provide extensive 
deep-water berths, and the site determined upon was on 
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the south side of Blyth, about a mile from the harbour ' 
eutrance. The bottom of the river at this place was 
formed of a large patch of rock, which had long been a 
serious obstruction to dredging operations, and which it 
was necessary to remove in order to provide the required 
depth. The rock was 700 ft long by 139 ft 6 in. at 
its widest part, a width of 85 ft. being dry at low water 
of spring tides. The material consisted of yellow sand- 
stone, rocky shale, and clay, lying in horizontal beds ; there 
was also a considerable proportion of very hard quartzite 
in the form of large boulders and irregular beds. The 
shoal was of very irregular character and the clay layers 
were the worst feature, as they rendered effective blasting 
difficult. 

The means employed were, first, boring and blasting ; secondly, 
dredging. The boring was effected by hand labour, from rafts 
25 ft. by 13 ft., made of yellow pine logs decked over with 
planking. The bore-holes were 2| in. diameter. The drills were 
chisel-pointed, 2| in. broad, the shanks being in. diameter. 
Boring tubes 3 in. diameter were firmly driven into the ground 
after the raft was moored, and drills were worked within them. 
The tubes prevented the sand from getting into the bore-holes, and 
enabled cartridges to be rammed home without the aid of a diver. 
Eour men were required at each drill. The average speed of 
boring was about 3 lin. ft. per hour, and the cost for labour was 
Is. per lin. ft. At first the work was carried on as tide-work, but 
afterwards by day-work irrespective of the tide, which was found 
to be cheaper. It was originally intended to do the operation in 
one lift, but the dredger was not powerful enough, so the operation 
was effected in two lifts, the first 9 ft. deep and the second to the 
finished depth of 15 ft. below water at spring tides. 

The bore-holes were arranged in diagonal squares of 6 ft. 3 in., 
the upper series being bored to 9 ft. 10 in. and the lower to 15 ft. 

6 in. below low water. The blasting charges were contained in 
water-tight tin cases 2 in. diameter, closed at the top with wood 
plugs 2 in. deep. Bickford’s double-coated gutta-percha fuzes 
and Nobel’s detonators -were used, and there were few misfires, 
except in frosty weather, when the dynamite was liable to burn. 
N 0 tamping material was employed. After blasting, the material 
was removed by dredging, the greater portion being loaded into 
hopper barges and deposited about three miles from the site of 
the works. The dredger employed belonged to the harbour 
authorities, and was 100 ft. long by 25 ft. beam by 10 ft. deep. 
Thirty- two buckets and claws, capable of dredging 90 tons per 
hour of soft sand and mud from a depth of 23 ft., excavated only 
6 tons of rock per hour. The buckets had a capacity of 2 ’82 ft. 
and weighed 5 cwt. The hoppers were each of 120 tons capacity. 
The Priestman grab was occasionally used, and was found effective 
for lifting large loose pieces of rock up to 2 tons in weight. When 
the blocks exceeded this weight, they were lifted by a floating steam 
crane in conj unction with a diver. Dredging was carried on both by 
day and night, two crews working alternately in twelve-hour shifts. 
Small ridges and patches about 12 in. high, missed by the dredger, 
were removed by a diver with pick and bar. In this way 24,600 
cubic yds. of rock, with a large quantity of mud and sand, were 
removed ; 4500 in. holes were fired ; and after deducting the 
gunpowder which was not efficacious, 11,820 Ib of explosives, 
principally nitro-glycerine compounds, were used, being 0’482 Ihof 
explosives per cubic yard. The cost of the explosives per cubic yard 
was Is. 4d., of boring Is. 9d. per cubic yard, and of dredging 3s. 
per cubic yard, including repairs, but nothing for the use of plant. 
The whole cost worked out to 6s. Id. per cubic yard on the average. 

Dredging in the River Scheldt helow Antwerp . — This 
dredging took place at Krankeloon and the Belgian Slnis 
under the direction of Mr L. Van Gansberghe. At Melsele 
there is a pronounced bend in the river, causing a bar at 
the Pass of Port Philip, and just below the Pass of Lillo 
there is a cross-over in the current, making a neutral 
point and forming a shoal. After dredging to 8 metres 
(26 ’24 ft.) below low tide, in clay containing stone and 
ferruginous matter, a sandstone formation was encountered, 
which was very compact and very difficult to raise. A 
suctiom dredger being unsuited to the work, a bucket- 
ladder dredger was employed. The dredging was com- 
menced at Krankeloon in September 1894 and continued 
to the end of 1897. A depth of six metres (19 *68 ft.) 
was excavated at first, but was afterwards increased to 
eight metres (2 6 '2 4 ft.). The place of deposit was at first 
on lands acquired by the State, 2*17 miles above Kran- 
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keloon, and placed at the disposal of the contractor. The 
dredgings excavated by the bucket-ladder dredger were 
deposited in scows, which were towed to the front of the 
deposit ground and discharged by a suction pump fixed in 
a special boat, moored close to the bank of the river. The 
material brought by the suction dredger in its owm hull was 
discharged by a plant fixed upon the dredger itself. In 
both instances the ^ material was deposited at a distance of 
1640 ft. from the river, the spoil bank varying in depth from 
6*56 ft. to 2 2 ‘9 6 ft. The water thrown out behind the 
dyke with the excavated material retm’ned to the river, after 
settlement, by a special discharge lock built under the dyke. 
Since 1896 the material was delivered into an abandoned 
pass by means of barges with bottom hopper doors or by the 
suction dredger. One suction dredger and three bucket- 
ladder dredgers were employed upon the work, and a vessel 
called Scheldt L used for discharging the material from the 
scows. Four tug-boats and twenty scows were also employed. 

The largest dredger, Scheldt III., was 147*63 ft. long by 22-96 ft. 
wide by 10*98 ft. deep, and had buckets of 21 -18 cubic ft. capacity. 
The output per hour was 10,594 cubic ft. This dredger had also a 
complete installation as a suction dredger, the suction pipe being 
2 ft. diameter. The fan of the centrifugal pump was 5*25 ft. 
diameter, and was driven by the motor of the bucket ladder. 
The three bucket dredgers worked with head to the ebb tide. 
They could also work with head to the flood tide, but it took so 
long a time to tui'n them about that it was impracticable. The 
work was for from 13 to 14 hours a day on the ebb tide. 
The effective daily excavation averaged 4839 cubic yds. Each 
dredger was fitted with six anchors. The excavated out was 164 ft. 
wide by 6*56 ft. deep. Scheldt III, was capable of lifting a mass 
9 *84 ft. thick. The suction dredger Scheldt II. was of the multiple 
type, and is stated to be unique in construction. It can discharge 
material from a scow alongside, fill its own hopper with excava- 
tions, discharge its ovti load upon the bank or into a scow by 
different pipes provided for the purpose, and discharge its own 
load through hopper doors. The machinery is driven by a triple- 
expansion engine of 300 I.H.P. working the propeller by a clutch. 
O-wing to the rise and fall in the tide of 23 ft., the suction pipe is 
fitted with spherical joints and a telescopic arrangement. Tlie 
vessel is 157*5 ft. by 28*2 ft. by 12 *8 ft. The diameter of the 
pump is 5 *25 ft. The wings of the pump are curved, the surface 
being in the form of a cylinder parallel to the axis of rotation, the 
directrix of which is an arc of a circle of 2*62 ft. radius with the 
straight part beyond. The suction and discharge pipes are 2 ft. 
diameter. A centrifugal pump is provided for throwing water 
into the scows to liquefy the material during discharge. The 
dredger, which is fitted with electric lights for work at night, is 
held by two anchors, to prevent lurching backwards and forwards ; 
it can work on the flood as well as on the ebb tide, and can 
excavate to a dej^th of 42 ’65 ft., the output depending upon the 
nature of the material. With good material it can fill its tanks 
in thirty minutes. To empty the tanks by suction and discharge 
upon the bank over the dyke takes about fifty minutes, depending 
upon tbe height and distance to which the material requires to be 
delivered. The daily work has averaged eighteen hours, ten trips 
being made when the distance from the dredging ground to the 
point of delivery is about one mile. When the dredged material 
is discharged into the Scheldt, a quantity of 5886 cubic yards has 
been raised and deposited in a day, the mean quantity being 4700 
cubic yards. When the distance of transportation is increased to 
2J miles, six voyages were made in a day, and tbe day’s work 
amounted to 3530 cubic yards. 

The work was let to the contractor at the follo^ving prices : — 

Eor excavation, transportation, and 
deposit 2*17 miles in Polder of 

Borgerwoort 4'5d, per cubic yd. 

For excavation, transportation, and dis- 
charge in disused parts of the 

Scheldt 2*0d. ,, ,, 

For excavation and leading into a scow l*2d. ,, ,, 

the transportation by water per 
kilometre being .... ' T5d. ,, ,, 

For discharge of scows in the Scheldt . 'SSd. ,, ,, 

For dredging into scows and delivering 
on to the embankments in Polder 
of Borgerwoort .... 2*0d. ,, ,, 

The extra price for dredging heaps of 
stone found in the bed of the river 
was l*76d. ,, ,, 

The output and cost of dredging and delivering were as follows 
from the (different dredgers 
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Geisendam — For excavating and trans- 
porting 6*2 miles and discharging 
into the Scheldt, requiring a tug 
and 5 scows. The work done was 
1765 cubic yds. per diem . . 5 •2d. per cubic yd. 

Mimleth — For transporting 1*55 miles 
and discharging into Scheldt with 
tug and 3 scows, 3793 cubic yds. 

per diem 2 ’Id. ,, ,, 

Scheldt III. — Transporting 2T7 miles 
and discharging upon lands of 
Polder 1312 ft. behind the dyke, 

1 tug and 5 scows, and using a 
suction boat for discharging over 
the dyke, 4839 cubic yds. per diem. 4*8d, ,, ,, 

Scheldt II. — ^This suction dredger exca- 
vated, transported 2*48 males, and 
delivered upon the Polder 2943 
cubic yds. per diem . . . 4*8d. ,, ,, 

The above prices are those paid to the contractor. It is esti- 
mated that the cost was about 2*5d. delivered on the bank and 
•15d. delivered into the Scheldt. 

Mver Oaro%ne. — The cost of dredging upon this river was given 
in a paper by M. H. Desprez of Paris. The mean cost of dredging, 
transporting, and placing upon the bank 14,271 cubic ft. was 
4'625d. per cubic yd., made up as under : — 

Dredging ...... 1 *4256. 

Transportation 1 ‘68d. 

Placing on bank .... 1 '3d. 

Management, &c 0 *226. 

Total 4*625d. 

River Loire. — In 1897 the dredging of 1,233,670 cubic yds. 
with three bucket-ladder dredgers cost 2‘5d. and3‘75d. per cubic 
yd., made up as follows : — 

Dredging 1 ’25d. per cubic yd. 

Transporting for a short distance and 

discharging from hoppers . . l*25d. „ „ 


If discharged upon bank with floating 
elevator, including tow-boats, ele- 
vators, and barges . . . 3'75d. ,, „ 

Transport and discharge, transporting 

21 J miles 4‘65d. ,, ,, 

With suction dredger and transportation not exceeding 21| 
miles, the cost was 2*25d. per cubic yard. 2* ) 

Dresden (tte name is derived from the old Slav 
word = forest ; = forest - dwellers), the 

capital city of the kingdom of Saxony, headquarters of the 
12th German Army Corps, and the fifth largest town in the 
German Empire. It lies in a broad valley on both banks 
of the Elbe, 111 miles south from Berlin. Its delightful 
situation, no less than the richness of its art treasures and 
the educational advantages it offers, has ever made it a 
favourite resort of strangers, and during the last few 
years the numbers of foreigners who have made it their 
home have largely increased. Particularly is this the 
case with the so-called Eussian, British, and American 
^‘colonies.’' Within two decades (1880-1900) Dresden 
almost at a bound advanced into the front ranks of 
German commercial and industrial towns ; but whilst 
gaining in prosperity, it has lost much of its picturesque 
mediaeval aspect. Old buildings in the heart of the Alt- 
stadt have been swept away, and their place occupied by 
modern business houses and new streets. Konig Johann- 
strasse has opened up the Altmarkt to the eastern suburbs, 
while the Schloss-strasse has been widened, an operation 
involving the demolition of the famous Georgenthor. The 
city, in its expansion in all directions, is gradually 
assimilating the more distant suburbs, which through a 
well-arranged tramway system are now brought into easy 
connexion with its centre. The prospect of the Elbe and 
of the undulating and pine-clad hills beyond, as formerly 
enjoyed from the BriiMsche Terrasse, has become somewhat 
marred, owing to the extension of the town up the river 
and to the two new bridges (both east of the old Augustus- 


briicke) — the Queen Carola - briicke, 1070 ft. long, 
resting on a couple of pillars in the stream, built in 
1892-95, and the Konig Albert-briicke, 1037 ft. long, 
with four arches, each 102 ft. span, built in 1875-77. 
But in spite of its having become to a certain extent 
modernized, it cannot be denied that, architecturally, 
Dresden has gained in general embellishment by the new 
buildings which have lately been erected. In the old 
town the most striking of the new edifices is the 
Maler-akademie. It consists of a complex of buildings, 
constructed from designs by Lipsius, in the Italian 
Kenaissance style, in the years 1890-94, and is profusely 
decorated with busts and medallions of famous artists, 
poets, and illustrious men. It contains not only the 
academy proper, but also the permanent exhibition of the 
Kunst-verein. The Albertinum, formerly the arsenal, 
built in 1559-63, was rebuilt in 1884-89, and fitted up as 
a museum of Oriental and classical antiquities, and as the 
depository of the state archives. There are also a bronze 
statue of Semper by Schilling (1891), a statue of Ludwig 
Eichter by Kircheisen (1898), and the Moritz monument 
(removed here in 1895). The royal palace has undergone 
a radical restoration since 1890. The Briihl Palace is 
about to be reconstructed ; the central portion of it is 
destined to form part of a new Parliament House for 
the kingdom. An elaborate equestrian monument of 
Konig Johann, by Schilling, unveiled in 1889, faces the 
Hoftheater. The latter is a magnificent creation, rebuilt 
after the designs of Semper on the site of the theatre burnt 
down in 1869, and was completed by his son Manfred 
in 1878. The exterior and interior are sumptuously 
decorated. In the old town there are further the Saxon 
industrial art museum, with a school, collection of draw- 
ings, and library attached ; the Kreuz-kirche, rebuilt after 
destruction by fire in 1897 ; the municipal museum (anti- 
quities, archives, coins, pictures, &c.) ; the Eeformierte 
Kirche (1894) ; the Holy Trinity church; the Eenaissance 
Yictoria-Haus (1891-92); the Luther monument (1885), a 
copy of the Eietschel model at Worms ; and the Dresdner 
Bank. In the suburbs which encircle the old town on 
west, south, and east there are to he noted the central railway 
station (1893-98), occupying the site of the old Bohmischer 
Bahnhof; a new station in the Heustadt, comprising the 
Leipziger and Schlesischer Bahnhofe, is in course of con- 
struction ; the vast premises of the municipal infirmary ; 
the graves of Friedrich von Schlegel and von Weber (the 
musician) in the Eoman Catholic cemetery ; the bronze 
statue of Korner (1871), and a bust of Gutzkow (1887); 
in the Grosser Garten is the botanical garden, laid out in 
1891, and a large exhibition building : the imposing law 
courts ; the Johannes Kirche, richly sculptured in the 
interior ; the Schilling Museum ; and two ornamental 
fonntains (Gerechtigkeit und Gansedieb). On the right 
bank of the Elbe stands the fine ministry of finance (1896), 
the war ministry, the ministry of justice, the Korner 
Museum, and the Japanese Palace, this last containing the 
royal library of 400,000 vols., 6000 MSS., and 20,000 
maps. Albert-platz is adorned with two fine fountains 
by Diez. In this same quarter are also the Luther church 
(1887) and the architects^ school. On the Bismarck-platz 
is the technical high school, which since 1870 has enjoyed 
the privilege of conferring the degrees of doctor of 
engineering, doctor of technical sciences, (kc. Beyond the 
Neustadt, and extending for more than a mile at half 
height on the range of hills which form its background, 
lies the Alhertstadt, the military quarter, consisting of 
an imposing line of barracks and other military build- 
ings, reference to which has been made in the article 
Barracks. Behind these stretches away the romantic 
pine forest — the so-called Dresdener Heide. Dresden is 
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the seat of very various industries, its famous brev^eries 
occupying a prominent place. Population (1885), 
216,086 ; (1890), 276,522 ; (1895), 336,440; (1900), 
395,349. 

DreiJXj chief town of arrondissement, department of 
Eure-et-Loir, France, 20 miles north-north-west of Chartres, 
on railway from Paris to GranviUe. The manufacture of 
hardware and heavy iron goods has become important, as 
now are nurseries. There is considerable commerce in 
grain, fowls, and boots and shoes. The remains of Louis 
Philippe and his queen were brought from Weybridge, 
England, their first resting-place, in 1876, and interred in 
the chapel of St Louis. Population (1881), 6867; (1901), 
9697. 

DreweHZ, a river of Germany. It rises south-east 
of Osterode in East Prussia, passes through the lake of 
Drewenz (7 miles long), and after a south-west course of 
148 miles enters the Vistula from the right a little above 
Thorn. It is navigable only for rafts. Lake Drewenz is 
connected with Elbing (and so with the Baltic) by the 
navigable Elbing-Oberland Canal. 

Driffi©lclj Great, a market-town and railway sta- 
tion in the Buckrose parliamentary division of Yorkshire, 
England, 13 nodles north of Beverley. All Saints’ Church 
has been restored, and a Eoman Catholic church, a Wesleyan 
Methodist chapel, and a new court-house have been erected. 
There are oil-cake works. Aj:ea of township (an urban 
district), 4998 acres. Population (1881), 5939 ; (1901), 
5765. Area of ecclesiastical parish, 7599 acres. Popula- 
tion (1881), 6323; (1901), 6036. 

Dreg'heda, a seaport in the county of Louth, 
Ireland, on the river Boyne and the Great Northern 
Bail way, 31-^ miles north of Dublin. It ceased to be a 
parliamentary borough in 1885, and a separate county in 
1898, but it retains its mayor and corporation, which, 
however, has now practically the status of an urban 
district council. Steamers maintain almost daily com- 
munication with Liverpool, carrying chiefly agricultural 
produce of various kinds. In 1899, 454 vessels of 99,441 
tons entered and 346 of 105,658 tons cleared. There are 
valuable salmon fisheries on the Boyne, which in 1899 gave 
employment to 711 persons. Population (1881), 12,297 ; 
(1901), 12,765. The area of the borough was extended 
in 1896, increasing the population by about 1500. 

Dro Hotly CZy a town in Galicia, Austria. Popula- 
tion (1890), 17,916 (6200 German, 4500 Euthenians, the 
remainder Poles; the Jews number 8700); in 1900, 
19,146. The principal industries are the production of salt 
(from the local brine wells), naphtha, and oil. Also con- 
siderable trade in cattle, corn, earthenware, and petroleum. 

Droitwich; a municipal borough and market-town 
in the Droitwich parliamentary division (since 1885) of 
Worcestershire, England, 20 J miles south-west by south of 
Birmingham by rail. There are three parish churches. 
Eecent erections are a Wesleyan chapel (rebuilt), new 
hospital, private bath hospital, St AndreVs Baths, and a 
large Salters’ Hall. There are a town-hall and Eoyal Brine 
Baths. Owing to the pumping of the brine for the salt 
works there is a continual subsidence of the ground detri- 
mental to the buildings, and the houses are now mostly 
built in the suburbs. Area, 1856 acres. Population 
(1881), 3761 ; (1901), 4163. 

Dr6m0| a department in the south-east of France, 
traversed by the Alps of Vercors and watered by the Eh6ne, 
the Is^re, and the DrSme. 

Area, 2533 square miles. The population, numhering 314,615 
in 1886, decreased to 294,704 in 1901, Births in 1899, 5802, of 
which 259 were illegitimate ; deaths, 6405 ; marriages, 2126. There 


were, in 1896, 908 schools with 44,000 pupils ; the illiterate form 
3 to 4 per cent, of the population. The area under cultivation in 
1896 amounted to 1,242,985 acres ; 644,968 acres arable, and 
358,314 acres forest. The wheat crop in 1899 yielded a value of 
£1,110,000; mangel-wurzel, £103,000; potatoes, £420,000; grass 
lands, £190,000 ; olive, £21,000 ; mulberry, £61,000. The pio- 
duction of silkworm cocoons is one of the largest among those of 
the departments of France, amounting in 1899 to 25,320 cwts. 
avoir. The live-stock in 1899 included 17,290 horses, 13,850 asses, 
421,000 sheep, 120,540 pigs, and 96,750 goats. Mining and 
metallurgy are in a backward state. The textile industry is more 
advanced. Valence, the capital, has 25,000 inhabitants. 

Droylsdon, a township and parish in the Prestwick 
parliamentary division of Lancashire, England, formed in 
1844, in the civil parish of Manchester, 4 miles east of 
Manchester by rail. There are an educational institute, 
and a Moravian theological college. The industries 
comprise cotton spinning, chemical and dye works, brick- 
maMng, and iron-founding. Area of urban district, 1014 
acres. Population (1881), 8687 ; (1901), 11,087. 

Droysen, Johann Gustav (1808-1884), Ger- 
man historian, was born 6th July 1808 at Treptow, 
Pomerania. His father was a pastor who held several 
cures in Pomerania, and was chaplain to a regiment of 
cuirassiers, in which capacity he was present at the cele- 
brated siege of Kolberg in 1806-7. The young Droysen, as 
a child, was also witness of some of the military operations 
during the War of Liberation, for his father was pastor of 
Greifenbagen, in the immediate neighbourhood of Stettin, 
which was held by the French during the greater part of 
1813. The impressions of these early years laid the 
foundation of the ardent attachment to Prussia which dis- 
tinguished him, as so many other historians of his genera- 
tion. He was educated at the gymnasium of Stettin and 
at the University of Berhn; in 1829 he became a master 
at the Graue Kloster (or Grey Friars), one of the oldest 
schools in Berlin ; besides his work there he gave lectures 
at the university, from 1833 as privat-docent, and from 
1835 as Professor, without a salary. During these years 
he was occupied with classical antiquity ; he pubhshed a 
translation of iEschylns and a paraphrase of Aristophanes, 
but the work by which he made himself known as an his- 
torian was his Life of Alexander the Greats published in 
1832, a book which still remains probably the best work 
on the subject. It was in some ways the herald of a new 
school of German historical thought, for it shows that 
idealization of power and success which he had learnt from 
the teaching of Hegel. It was followed by other volumes 
dealing with the successors of Alexander, pubhshed under 
the title of The History of Hellenism, A new and revised 
edition of the whole work was pubhshed in 1885 ; it has 
been translated into French, but not into English. In 
1840 Droysen was appointed Professor of History at Edel. 
He was at once attracted into the political movement for 
the defence of the rights of the Elbe Duchies, of which 
Kiel was the centre. Like his predecessor Dahlmann, he 
placed his historical learning at the service of the Estates, 
and composed the address of 1844, in which the Estates 
protested against the claim of the king of Denmark to 
alter the law of succession in the Duchies. In 1848 he 
was elected as a member of tbe Erankfort Parliament, and 
acted as secretary to the committee for drawing up the 
Constitution. He was a determined supporter of Prussian 
ascendancy, and was one of the first members to retire after 
the king of Prussia refused the crown in 1849. During 
the next two years he continued to support the cause of 
the Duchies, and in 1850, with Carl Samwer, he published 
a history of the dealings of Denmark with Schleswig- 
Holstein, Die Herzogthv/mer Schleswig-Holstein und das 
Konigreich Ddnemarh seit dem Jahre 1806, Hamburg, 
1850. A translation was published in London in the same 



536 DRUMMOND — DUBLIN 


year under the title The Folicy of JOerunuiTk toioards the 
Duchies of Schlesivig-Holstein. The work was one of 
great political importance, and had much to do with the 
formation of public opinion on the rights of the BucMes 
in their struggle with Denmark. After 1851 it was im- 
possible for him to remain at Kiel, and he was appointed 
ro a professorship at Jena ; in 1859 he was called to Berlin, 
where he remained till his death in 1884. In his later 
years he was almost entirely occupied with Prussian history. 
In 1851 he brought out a life of Count Yorck v. Warten- 
berg, one of the best biographies in the German language, 
and then began his great work on the History of Prussian 
Folicy, Berlin, 1855-86. Seven volumes were published, 
the last not till after his death. It forms a complete history 
of the growth of the Prussian monarchy down to the year 
1756. This, like all Droysen’s work, shows a strongly 
marked individuality, and a great power of tracing the 
manner in which important dynamic forces worked them- 
selves out in history. This quality also gave him great 
influence as a teacher. Droysen was twice married; his 
eldest son, Gustav, is the author of several well-known 
historical works, namely. Life of Gustavus Adolyhus 
(Leipzig, 1869-70); Life of Bernhard of Baxe- Weimar, 
London, 1885; a History of the Thirty Years' War in 
Oncken’s Universal History ; and an admirable Historical 
Atlas. Another son, Hans Droysen, is the author of some 
works on Greek history and antiquities. (j. w. he) 

Drummond, Henry (1851-1897), Scottish 
evangelical writer and lecturer, was born in Stirling 
on 17th August 1851. He was educated at Edinburgh 
University, where he displayed a strong inclination for 
physical and mathematical science. The religious ele- 
ment was an even more powerful factor in his nature, 
and disposed him to enter the Free Church of Scot- 
land. lYhile preparing for the ministry, he was for 
a time carried away by the evangelizing mission of 
^Messrs !Moody and Sankey, in which he actively co- 
operated for two years. In 1875 he became Lecturer on 
Natural Science in the Free Church College, which enabled 
him to combine all the pursuits for which he felt a voca- 
tion. His studies resulted in a book whose title expressed 
the mediating position he was called upon to occupy, 
Natv/ral Law in the Spiritual World. As it was about 
to issue from the press (1883), a sudden invitation from 
the African Lakes Company drew him away to Central 
Africa. Upon his return in the following year he found 
himself famous. Large bodies of serious readers, alike 
among the religious and the scientific classes, discovered 
in Hatural Law the common standing - ground which 
they needed ; and the universality of the demand proved, 
if nothing more, the seasonableness of its publication. 
Drummond continued to be actively interested in missionary 
and other movements among the Free Church students. 
In 1888 he published Tropical Africa, a valuable digest 
of information. In 1890 he travelled in Australia, and in 
1893 delivered the LoweU Lectures at Boston. It had? 
been his intention to reserve them for mature revision, but 
an attempted piracy compelled him to hasten their publi- 
cation, and they appeared in 1894 under the title of The 
Ascent of Man. Their object was to vindicate for altru- 
ism, or the disinterested care and compassion of animals 
for each other, an important part in effecting “ the sur- 
vival of the fittest, a thesis previously maintained by Pro- 
fessor Fiske. Drummond’s health failed shortly afterwards, 
and he died on 11th March 1897. His character was full 
of charm. His writings are too nicely adapted to the needs 
of his own day to justify the expectation that they will 
long survive it, but few men have exercised more influence 
upon certain circles in their own generation. (k. g.) 


Dublin, a maritime county of Ireland, province of 
Leinster, bounded on the N. by Meath, on the E. by the 
Irish Sea, on the W. by Kildare and Meath, and on the S. by 
Wicklow. The area of the administrative county in 1900 
was 226,686 acres, of which 68,913 were tillage, 122,378 
pasture, 502 fallow, 3986 plantation, 1194 marsh, 55 turf 
bog, 13,305 barren mountain, and 16,358 water, roads, 
fences, &c. The new administrative county under the Local 
Government (Ireland) Act, 1898, does not include the 
portion of the township of Bray formerly situated in Dublin. 
The population in 1881 was 418,910, and in 1891, 419,216, 
of whom 197,409 were males and 221,807 females, 
divided as follows among the different religions : Eoman 
Catholics, 322,822; Protestant Episcopalians, 77,896; 
Presbyterians, 7724; Methodists, 4129; and other de- 
nominations, 6645. The increase of population between 
1881 and 1891 was '*07. The average number of persons 
to an acre (including the city of Dublin) was 1 *85, being 
by far the largest number of any county in Ireland. Of 
the total population, 66,675 persons inhabited the rural 
districts, being an average of 241 persons to each square 
mile under crops and pasture. The population in 1901 
was 447,266 (Boman Catholics, 348,701 ; Protestant Epis- 
copalians, 78,921; Presbyterians, 7538; Methodists, 4464; 
others, 7642), being an increase of 7*3 per cent. The 
following table gives the number of births, deaths, and 
marriages in various years : — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

12,047 

10,839 

2987 

1891 

11,496 

10,322 

2943 

1899 

12,055 

11,806 

3178 


In 1899 the birth-rate per 1000 was 28*9, and the death- 
rate 28*3 ; the rate of illegitimacy was 2*7 per cent, of the 
total births. The total number of emigrants who left the 
county between 1st May 1851 and 31st December 1899 was 
110,832, of whom 61,751 were males and 49,081 females. 
The county contains the following townships, wEich are all 
practically suburbs of Dublin : Rathmines and Ilathgar 
(27,706), Pembroke (24,269), Blackrock (8401), Kilmain- 
ham (6510), Drumcondra, Clonlifle, and Glasnevin (7621), 
andClontarf (5104), and the town of Kingstown (17,352), 
the populations given in each case being those of 1891. 
In 1901 the population of the urban districts of Rath- 
mines and Rathgar, Pembroke, Blackrock, and Kingstown 
was respectively 32,472, 25,524, 8719, and 17,356. 


Education . — The following table gives the degree of education 
(excluding the city of Dublin) in 1891 



Males. 

Females. 

Total. 

Percentage. 

R. C. 

Pr.Ep. 

Fresh. 

Read and write 

58,710 

72,468 

131,168 

78 ■! 

94-7 

95T 

Read only . 

4,653 

6,863 

10,506 

8*7 

2*1 

1*9 

Illiterate 

8,130 1 

7,836 

16,966 

13*2 

3*2 

3-0 


The percentage of illiterates among Roman Catholics in 1881 
was 17 T. Excluding the city of Dublin, the number of superior 
schools in 1891 was 80, with 5338 pupils (Roman Catholics 2392 
and Protestants 2946), and 284 primary schools with 23,891 
pupils (Roman Catholics 19,478 and Protestants 4513). The 
number of pupils on the rolls of the national schools on 30th 
September 1899 was 55,405, of whom 46,256 were Roman Catholics 
and 9149 Protestants. 

Administration . — The county is divided into two parliamentary 
divisions, north and south, the number of registered electors 
in 1900 being respectively 12,429 and 10,762. The ratable 
value in 1900 (excluding the county borough of Dublin) was 
£859,044. By the Local Government (Ireland) Act, 1898, the 
fiscal and administrative duties of the grand jury and (to a less 
extent) of other bodies were transferred to a county council, 
urban and rural district councils were established, and under 
that Act the county now comprises 9 urban and 5 rural sanitary 
districts. The city of Dublin constitutes a separate county. 
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Agriculture. — Tlie following tables sliow the acreage under 
crops, including meadow and clover, and the amount of live- 
stock in 1881, 1891, 1895, and 1900. The figures for 1900 are 
for the new administrative county : — 


o 

Wheat. 

Oats. 

Barley, 
Beans, &c. 

Potatoes. 

Turnips. 

Other 

Green 

Crops. 

Meadow 

and 

Clover. 

3 

ISSl 

5599 

14,212 

22S2 

9S31 

2045 

3846 

50,909 

88,724 

1S91 

4023 

11,915 

2436 

8053 

2315 

3701 

41,048 

73,491 

1S95 

2392 

12,325 

9,SS7 

2587 

7459 

240T 

3169 

44,553 

74,882 

1900 

3056 

1995 

66GG 

2363 

3705 

41,241 

89,113 


Bor 1899 the total value of the cereal and other crops was esti- 
mated by the Registrar-General at £470,899. The number of acres 
under pasture in 1881 was 103,698 j in 1891, 118,355 ; and in 
1900, 122,373. 


Year. 

Horses 
and Mules. 

Asses. 

Cattle. 

Sheep. 

Pigs. 

Goats. 

Poultry. 

1881 

1391 

1895 

1900 

22,060 

22,502 

24,550 

22,492 

1881 

1S62 

1941 

2055 

57,683 

68,516 

61,534 

70,355 

50,440 

78,443 

57,365 

69,578 

13,460 

12,794 

11,095 

8,983 

5327 

5766 

4718 

3619 

236,018 

250,093 

265,801 

249,147 


The number of milch cows in 1891 was 17,322, and 1900, 17,748. 
It is estimated that the total value of cattle, sheep, and x>igs in 
1899 was £1,140,644. In 1900 the number of holdings not exceed- 
ing 1 acre was 2997, between 1 and 5, 1651, between 5 and 15, 
1628, between 15 and 30, 911, between 30 and 50, 585, between 50 
and 100, 628, between 100 and 200, 387, between 200 and 500, 
138, and above 500, 13 — total 8938. The number of loans issued 
{the number of loans being the same as the number of tenants) 
under the Land Purchase Acts, 1885, 1891, and 1896, up to 31st 
March 1900, was 148, amounting to £170,350. The number of 
loans sanctioned for agricultural improvements under sect. 31 of 
the Land Act, 1881, between 1882 and 1900 was 202, and the 
amount issued was £25,030. The total amount issued on loan for 
all classes of works under the Land Improvement Acts from the 
commencement of operations in 1847 to 31st March 1900, was 
£98,770. ■ 

Fisheries . — In 1899, 134 vessels, employing 546 hands, were 
registered in the deep sea and coast fishing district of Kingstown. 
In the same year 175 persons were employed in the salmon 
fishery district of Dublin. (‘W’. H. Po.) 

Dybiin, a maritime city, county and parliamentary 
borough, metropolis of Ireland, on the river Liffey, 292 miles 
■west-north-west of London. The population in 1881 was 
249,602; in 1891, 245,001, of whom 117,503 were 
males and 127,498 females, divided as follows among the 
■different religions : Koman Catholics, 201,418 ; Protestant 
Eiiiscopalians, 35,125; Presbyterians, 3492; Methodists, 
1708; and other denominations, 3258. The population in 
1901 was 289,108, the increase being due to the extension 
of the municipal area in 1900. Between 1891 and 1901 
the population of the chief suburbs also increased, as will 
be seen from the following figures : — Eathmines and 
Eathgar (1891), 27,796; (1901), 32,472; Pembroke (1891), 
23,992; (1901), 25,524; Blackrock (1891), 8401; (1901), 
8719; Kingstown (1891), 17,183; (1901), 17,356. Of 
recent years blocks of artisans’ dwellings have been erected, 
some from a fund provided by the munificence of Lord 
Iveagh in 1889. The following table shows the standard 
-of general education attained in 1891 : — 



Males. 

Pemales. 

Total. 

Percentage. 

Roman 

Oath. 

Protes. 

Epis. 

Presby- 

terians. 

Metho- 

di.sts. 

1 Bead and write 
Read only . , 

I Illiterate . . 

83,294 

6,890 

13,620 

85,897 

10,020 

17,996 

169,191 

16,910 

31,516 

74-6 

8-8 

10*6 

92*2 

3*1 

4-7 

94*6 

2*6 

2*9 

95*3 

2*0 

2*7 


In 1881 the percentage of illiterates among Eoman 
Catholics was 18'1, among Protestant Episcopalians 5 ‘2, 
among Presbyterians 3-5, and among Methodists 3-5. In 
1891 there were 40 superior schools with 4024 pupils 
(Roman Catholics 2238, and Protestants 1786), and 197 
primary schools with 26,513 pupils (Roman CathoHcs 
21,117, and Protestants 5296). The yearly average of 
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births registered in the registration district (population in 
1891, 349,594) between 1S90 and 1899, both inclusix-e, was, 
males 5200, and females 4952, and of deaths registered, 
males 4711, and females 4859. The number of persons 
proceeded against in the metropolitan police district in 
1899 for indictable offences was 1256, of whom 933 were 
convicted or committed for trial ; for non-indictable offences, 
36,195, of whom 27,752 were fined and 2785 otherwise 
punished. Though the number of public-houses within 
the same limits fell from 897 in 1896 to 888 in 1899, the 
charges of drunkenness (including cases where some other 
offence was charged) rose from 7677 in 1896 to 9277 in 
1899. 

Something has been done since 1880 to improve the 
condition of the poorer parts of the city, but only a few 
important changes have been effected in the outward aspect 
of the city. The restoration of Christchurch Cathedral 
was completed in 1878. What was then known as Carhsle 
Bridge was rebuilt in 1880, and now under its name of 
O’Connell Bridge forms one of the finest structures of its 
kind in the United Kingdom. The Royal University, 
established in 1880, is housed in the permanent building 
of the International Exhibition of 1865, to which many 
additions have been made. It possesses a fine hall, much 
used for concerts. In the same year St Stex)hen’s Green, 
converted into a public park at the expense of Lord 
Ardilaun, was opened to the public ; a statue of its donor 
has been erected in it. Statues have also been erected 
of Father Mathew, the temperance reformer, in Sackville 
Street, and of Surgeon-Major Parke and Sir R. P. Stewart 
in Leinster Lawn, Merrion Square. The most noteworthy 
new building is the museum and library of the Royal 
Dublin Society, erected at a cost of about £150,000, and 
opened in 1890. To it were transferred the collection of 
Irish antiquities belonging to the Royal Irish Academy 
and the old library from Leinster House. Considerable 
attention has been paid of late years to providing facilities 
for the travelling puhhc. A loop line now connects the 
various railway systems, thus facilitating the transit of 
passengers and goods between the various parts of Ireland 
and between England and Ireland. Steam tramways are 
in operation between Parkgate Street and Lucan and 
between Tereniire and Blessington, and electric trams 
connect all the important suburban districts with the city. 

Administration . — Dublin was formerly represented by 
two members of Parliament, but in 1885 the parliamentary 
borough, the population of which in 1901 was 286,328, 
was divided into four divisions. College Green, Harbour, 
St Stephen’s Green, and St Patrick’s, each returning one 
member. The number of registered electors in 1900 was 
38,361. Dublin University, with a constituency of over 
4000, returns two members. In 1898 Dublin was con- 
stituted a county borough, but the position and duties of 
its corporation were otherwise left practically unaltered. 
The ratable value in 1900 was £742,413, and the total 
receipts of the corporation in 1898 were £565,448. A 
new body was created in 1898 for governing the port and 
harbour, comprising the Lord Mayor, six members of the 
corporation, twelve traders’ members, and nine shipping 
members. A scheme is on foot for reviving the ship- 
building industry in Dublin. 

Commerce and Shipping . — By continual dredging a 
greater depth of water is now available in the harbour than 
ever before. The Custom House Docks, which cover an 
area of about 8 acres, have 16 feet of water and can 
accommodate 40,000 tons of shipping. A basin con- 
structed by the Port and Docks Board was named the 
Alexandra Basin by the Prince and Princess of Wales in 
April 1885. The lighting of the harbour has also been 
much improved, and a fog siren placed at Poolbeg light- 
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house. Dublin continues to produce little for exportation 
except Tvhisky and porter. Since 1895 whisky has been 
exported in the following quantities : — 


Years. 

Butts and 
Puncheons. 

Hogsheads. 

Casks. 

Quarter 

Casks, 

1895 

4521 

15,519 

2765 

8989 

1896 

5192 

14,696 

2635 

9231 

1897 

4947 

13,398 

3509 

8181 

1898 

4762 

15,401 

2621 

9156 

1899 

5092 

13,955 1 

2159 

8985 


The number of hogsheads of porter exported in 1895 
was 379,131 ; in 1896, 376,199 ; in 1897, 377,247 ; in 
1898, 368,628; and in 1899, 409,415. The number of 
horses exported to Great Britain in 1899 was 13,814; of 
cattle, 304,187 ; of sheep and lambs, 406,709 ; and of pigs, 
327,980. The value of British and Irish produce exported 
direct to foreign countries has considerably declined of 
late years. In 1893 it was .£155,243 ; in 1896, £68,809 ; 
and in 1899, £63,385. The total value of the foreign 
and colonial imports in 1899, which included 89,157 tons 
of wheat, 100,475 tons of maize, 739,549 sacks and bags 
of flour, and 51,653 quarters of barley, was £2,565,817. 
The total amount of customs duties collected at the 
port in the same year was £615,566, as compared with 
£804,214 in 1894 and £817,391 in 1890. In 1899 the 
harbour receipts derived from tonnage and quay wall dues 
on shipping amounted to £58,727. The following table 
shows the number of vessels in the foreign and coasting 
trades that entered and cleared with cargoes from the 
port, and the number of vessels registered from 1895 to 
1899 :~ 


Tears. 

Entered. 

Cleared, 

Registered. 

Vessels. 

Tonnage 

Vessels. 

Tonnage. 

Vessels. 

Tonnage. 

1895 

7171 

1,745,409 

4484 

1,170,948 

329 

58,657 

1896 

7047 

1,769,065 

4526 

1,215,806 

327 

59,877 

1897 

7085 

1,800,564 

4499 

1,213,444 

322 

63,456 

1898 

7174 

1,764,223 

4612 

1,226,111 

318 

60,916 

1899 

7247 

1,804,175 

4549 

1,220,700 

317 

61,667 


(W. H. Po.) 

Dubois^ a borough of Clearfield county, Pennsylvania, 
U.S.A., at the intersection of three railways, the Allegheny 
Valley, the Buffalo, Eochester, and Pittsburg, and the 
Pennsylvania. It is in the midst of a coabmining region, 
and its industries consist largely in handling coal. Popu- 
lation (1880), 2718; (1890), 6149; (1900), 9375, of 
whom 1655 were foreign-born. 

Dubois, Clement Francois Theodore 

(1837 ), French musical composer and director of the 

Paris Conservatoire, was born at Eosnay on 24th August 
1837. He studied at the Conservatoire under Ambroise 
Thomas, and won the Grand Prix de Eome in 1861 with a 
cantata entitled Atala. After the customary sojourn in 
Eome, Dubois returned to Paris and devoted himself to teach- 
ing. He was appointed ‘‘ maitre de ChapeUe ” at the Church 
of Ste Clotilde, where C4sar Franck was organist, in 1863, 
and remained at this post for five years, during which time 
he composed a quantity of sacred music, notably Les 
Sept Paroles du Christ (1867), a work which has become 
well known in France. In 1868 he became ‘‘maitre de 
ChapeUe at the Church of the Madeleine, and nine years 
later succeeded CamiUe Saint-Saens there as organist. 
He became Professor of Harmony at the Conservatoire in 
1871, and was appointed Professor of Composition in suc- 
cession to Leo Delibes in 1891. At the death of Ambroise 
Thomas in 1896, he became director of the Conservatoire. 
Dubois is an extremely prolific composer, and has written 
in a variety of forms. His sacred works include four 
masses, a requiem, Les Sept Paroles du Christ, a large 
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number of motets and pieces for organ. For the theatre 
he has composed La Guzla de VEmir, an opera comique 
in one act, played at the Theatre Lyrique de I’Athenee 
in 1873 ; Le Pain Bis, an opera comique in one act, given 
at the Opera Comique in 1879 ; La Farandole, a baUet 
in three acts, produced at the Grand Opera in 1883 • 
AherirHamet, a four-act opera, heard at the Theatre Italien 
in 1884; Xaviere, a dramatic idyll in three acts, played at 
the Opera Comique in 1895. His orchestral works include 
two concert overtures, the overture to Frithioff (1880), 
several suites, Alarche Heroiqiie de Jeanne 6] Arc (1888), 
&c. He is also the author of Le Paradis Perdu, an 
oratorio which gained for him the prize offered by the City 
of Paris in 1878; F Enlevement de Proserpine (1879), a 
scene lyrique ; Delivrance (1887), a cantata ; Hylas (1890), 
a scene lyrique for soli, chorus, and orchestra. In addition, 
he has composed much for the piano and voice. If his 
musical personality is not a very marked one, M. Dubois is 
nevertheless a musician of lofty aims and undoubted ability. 

Dubois, Paul (1829 ), French sculptor and 

painter, was born at N ogent-sur-Seine, 1 8th J uly 1829. He 
studied law to please his family and art to please himself, 
and finally abandoned the former in favour of the latter,, 
and placed himself under Toussaint. For a short while a 
student at the ficole des Beaux Arts, M. Dubois sojourned 
in Eome, and by the study there of the great masters of 
sculpture developed his eye and his feeling for form so 
that he well-nigh equalled the greatest in knowledge 
and refinement. His first contributions to the Salon 
(1860) were busts of “The Countess de B.” and “A 
Child.” For his first statues, “St John the Baptist” and 
“Harcissus at the Bath” (1863), Dubois was awarded a 
medal of the second class. The statue of “ The Infant St 
John,” which had been modelled in Florence in 1860, was 
exhibited in Paris in bronze, and was acquired by the 
Luxembourg Museum. “A Florentine Singer of the 
Fifteenth Century,” to this day one of the most j)opular 
statuettes “published” in Europe, was shown in 1865, and 
at once attracted great attention. “The Virgin and 
Child” appeared in the Paris Universal Exhibition in 
1867 ; “ The Birth of Eve ” was produced in 1873, and was 
followed by striking busts of Henner, Dr Parrot, Paul 
Baudry, Dr Pasteur, Gounod, and Bonnat, remarkable 
alike for life, vivacity, likeness, refinement, and subtle 
handling. His chief work was “The Tomb of General 
Lamorici^re,” a brilHant masterpiece, conceived in the 
Eenaissance spirit, with allegorical figures and groups 
representing Warlike Courage, Charity, Faith, and Medita- 
tion, as well as bas-reliefs and enrichments ; the two first- 
named works were separately exhibited in the Salon of 
1877. The medallions represent Wisdom, Hope, Justice, 
Force, Ehetoric, Prudence, and Eeligion. The statue of 
the “ Constable Anne de Montmorency ” was executed for 
Chantilly, and that of “ Joan of Arc” (1889) for the town 
of Eheims. The Italian influence which characterizes 
Dubois’s earlier work disappears as his own individuality 
became clearly asserted. As a painter M. Dubois has 
restricted himself mainly to portraiture, “My Children”” 
(1876) being probably the most noteworthy. His work in 
painting is of a high order, admirable alike in colour, 
drawing, and taste. His drawings and copies after the 
Old Masters are also of peculiar excellence : they include 
“The Dead Christ” (after Sebastian del Piombo) and 
“Adam and Eve” (after Eaphael). In 1873 M. Dubois 
was appointed Keeper of the Luxembourg Museum, which 
contains the “Infant St John” and several other works 
from his hand. He succeeded M. Guillaume as Director 
of the £cole des Beaux Arts, 1878 ; and Perraud as member 
of the Acad^mie des Beaux Arts. Twice at the Salon he 
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obtained tbe Medal of Honour (1865 and 1876), and 
once at tbe Universal Exhibition (1878). He also won 
numerous other distinctions, and was appointed Grand 
Cross of the Legion of Honour. He is a member of several 
European orders, and in 1895 received the rare distinction 
of election as Honorary Foreign Academician of the Eoyal 
Academy of London. 

Du Bois-Reymoiicls Emil (1818-1896), 

German physiologist, was born in Berlin on 7 th November 
1818. The Prussian capital was the place both of his birth 
and of his hfe’s work, and he vdll always be counted 
among Germany’s great scientific men, yet he was not of 
German blood. His father belonged to Neufchatel, his 
mother was of Huguenot descent, and he has spoken of 
himseK as “being of pure Celtic blood.” Educated first 
at the French CoUege in Berlin, then at Neufchatel, 
whither his father had returned, he entered in 1836 the 
University of Berlin. He seems to have been uncertain 
at first as to the bent of his studies, for he sat at the feet 
of the great ecclesiastical historian Neander, and dallied 
with geology; but eventually he threw himself into the 
study of medicine, with such zeal and success as to attract 
the notice of the great teacher of anatomy and physiology, 
who was then making Berlin famous as a school for the 
sciences ancillary to medicine. Johannes Muller may be 
regarded as the central figure in the history of modern 
physiology, the physiology of the 19th century. Muller’s 
earlier studies had been distinctly physiological; but 
his inclination, no less than his position as Professor 
of Anatomy as well as of Physiology in the University of 
Berlin, led him later on into wide studies of comparative 
anatomy, and these, aided by the natural bent of his mind 
towards problems of general philosophy, gave his views of 
physiology a breadth and a depth which profoundly in- 
fluenced the progress of that science in his day. He had, 
about the time when the young Du Bois-Beymond came to 
his lectures, published his great Elements of Physiology^ 
the dominant note of which may be said to be this : — 
“ Though there appears to be something in the phenomena 
of living beings which cannot be explained by ordinary 
mechanical, physical, or chemical laws, much may be so 
explained, and we may without fear push these explana- 
tions as far as we can, so long as we keep to the solid 
ground of observation and experiment.” Muller recognized 
in the Neufchatel lad a mind fitted to carry on physical 
researches into the phenomena of living things in a legi- 
timate way. He made him in 1840 his assistant in 
physiology, and as a starting-point for an inquiry put into 
his hands the essay which the Italian Matteucci had just 
published on the electric phenomena of animals. This 
determined the work of Du Bois-Beymond’s life. He 
chose as the subject of his graduation thesis “Electric 
Fishes,” and so commenced a long series of investigations 
on animal electricity, by which he enriched science and 
made for himself a name. The results of these inquiries 
were made known partly in papers communicated to 
scientific journals, but also and chiefly in his work 
Researches on Animal Electricity^ the first part of which 
appeared in 1848, the last in 1884. 

This great work may be regarded under two aspects. 
On the one hand it is a record of the exact determination 
and approximative analysis of the electric phenomena 
presented by living beings. Viewed from this standpoint, 
it represents a remarkable advance of our knowledge. 
Du Bois-Beymond, beginning with the imperfect observa- 
tions of Matteucci, built up, it may be said, this branch of 
science. He did so by inventing or improving methods, 
by devising new instruments of observation or by adapting 
old ones. The debt which science owes to him on this 
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score is a large one indeed. On the other hand, the 
volumes in question contain an exposition of a theory. 
In them Du Bois-Beymond put forward a general conception 
by the help of which he strove to explain the phenomena 
which he had observed. He developed the view that a 
living tissue, such as muscle, fnight be regarded as com- 
posed of a number of electric molecules, of molecules 
having certain electric properties, and that the electric 
behaviour of the muscle as a whole under varying circum- 
stances was the outcome of the behaviour of these native 
electric molecules. It may perhaps be said that this 
theory has not stood the test of time so well as have 
Du Bois-Beymond’s other more simple deductions from 
observed facts. It was early attacked by Ludimar Her- 
mann, who maintained that a Hving untouched tissue, 
such as a muscle, is not the subject of electric currents 
so long as it is at rest, is isoelectric in substance, and 
therefore need not be supposed to be made up of electric 
molecules, all the electric phenomena which it manifests 
being due to internal molecular changes associated with 
activity or injury. Although most subsequent observers 
have ranged themselves on Hermann’s side, it must never- 
theless be admitted that Du Bois-Beymond’s theory was of 
great value if only as a working hypothesis, and that as 
such it has greatly helped in the advance of science. 

Du Bois-Beymond’s work lay chiefly in the direction of 
animal electricity, yet he carried his inquiries — such as 
could be studied by physical methods — into other parts 
of physiology, more especially into the phenomena of 
diffusion, though he published little or nothing con- 
cerning the results at which he arrived. For many 
years, too, he exerted a great influence as a teacher^ 
In 1858, upon the death of Johannes Muller, the chair of 
Anatomy and Physiology, which that great man had held,, 
was divided into a chair of Human and Comparative 
Anatomy, which was given to Beichert, and a chair of 
Physiology, which naturally fell to Du Bois-Beymond. This 
he held to his death, carrying out his researches for many 
years under the unfavourable circumstances of inadequate 
accommodation. In 1877, through his influence,, the 
Government provided the University with a proper 
physiological laboratory. In 1851 he was admitted into 
the Academy of Sciences of Berlin, and in 1867 became 
its Perpetual Secretary. For many years he and his. 
friend Helmholtz, who like him had been a pupil of 
Johannes Muller, were prominent men in the German 
capital. Acceptable at Court, they both used their 
position and their influence for the advancement of science. 
Both, from time to time as opportunity offered, stepped 
out of the narrow limits of the professorial chair and 
gave the world their thoughts concerning things on which 
they could not well dwell in the lecture-room. Du 
Bois-Beymond, as has been said, had in his earfier years, 
wandered into fields other than those of physiology and 
medicine, and in his later years he went back to some of 
these. His occasional discourses, dealing with general 
topics and various problems of philosophy, show that to* 
the end he possessed the historic spirit which had led him 
as a lad to listen to Neander; they are marked not only 
by a charm of style, but by a breadth of view such as. 
might be expected from Johannes Muller’s pupil and 
friend. He died in the city of his birth and adoption on 
26th November 1896. (m. f.) 

Dubuque, capital of Dubuque county, Iowa, U.S.A., 
and in 1900 the second city in size in the state, in 42" 30^ 
N, lat. and 90" 40' W. long., on the western bank of the' 
Mississippi, at an altitude on the river bank of 611 feet. 
The business part stands in the level bottom land at the 
foot of the bluffs, while the residence portion climbs the 
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bluffSj 200 feet or more, and spreads over the Mgli prairie 
above. Tlie city is divided into five wards, is well paved 
with brick, macadam, and gravel, and is connected with the 
other side of the Mississippi by two bridges. It is entered 
by four great railway systems, the Chicago, Burlington, and 
Quincy, the Chicago Great Western, the Chicago, Mil- 
waukee, and St Paul, and the Illinois Central. These, 
with steamboat lines on the river, give the city a large 
< commerce. Its manufactures had, in 1900, an invested 
capital of $8,117,358, an average number of 5503 wage- 
•earners receiving $2,012,153 in wages, and a product 
valued at $10,952,204. The chief articles of manufacture 
were lumber, men’s clothing, carriages and waggons, and 
malt hquors. The assessed valuation of real and personal 
property was, in 1900, $23,907,583, the net debt $1,617,020, 
.and the rate of taxation $37 per $1000. The lead and 
zinc mines of the adjacent region, which first induced the 
.settlement of Dubuque, are at present producing but httle. 
Population (1880), 22,254; (1890), 30,311; (1900), 36,297, 
■of whom 6955 were foreign-born and 115 negroes. The 
death-rate in 1900 was about 12. 

Ducampp Maxim© (1822-1894), French writer, 
the son of a successful surgeon, was born in Paris, 8th 
February 1822. He had a strong taste for travel, which 
his father’s means enabled him to indulge as soon as his 
college days were over. Between 1844 and 1845, and 
.again between 1849 and 1851, he travelled in Europe and 
the East, and made excellent use of his experiences in 
books published after his return. In 1851 he was one of 
■the founders of the Bevue de Paris^ to which he contri- 
buted for some six or seven years. In 1853 he was made 
.an ofS-cer of the Legion of Honour. In 1870 he was nomin- 
,ated for the Senate, but his election was frustrated by the 
•downfall of the Empire. He was elected a member of the 
French Academy in 1880, mainly, it is said, on account of 
his history of the Commune, published under the title of 
Les Convulsions de Paris (1878-80). His writings include 
Paris (6 vols., 1869-75), and the entertaining Souvenirs 
LitUraires (1882), The latter book contains much infor- 
mation respecting Flaubert, of whom Ducamp was an early 
.and intimate friend. He died on 9th February 1894. 
Ducamp was one of the earliest amateur photographers, 
.and his books of travel were among the first to be illus- 
trated by means of what was then a new art. (e. f. s.) 

Du ChaillUp Paul Belloni (1835 ), 

■traveller and anthropologist, was born at Hew Orleans on 
31st July 1835, and in his youth accompanied his father, an 
African trader, to the West Coast of Africa. From 1855 
to 1859 he regularly explored the regions bordering upon 
the equator, and his travels resulted in the rediscovery of 
the great anthropoid ape called the gorilla, mentioned by 
Garthaginian navigators, and not entirely unknown to 
modern science, but practically forgotten. A subsequent 
expedition, from 1863 to 1865, enabled him to confirm 
the accounts given by the ancients of a pigmy people in- 
habiting the African forests. Narratives of both expedi- 
tions were published in 1861 and 1867 respectively : the 
former excited a warm controversy. After writing several 
books for the young founded upon his African adventures, 
M. Du Chaillu turned his attention to Northern Europe, 
and published in 1881 The Land of the Midnight Sum,, and 
in 1889 The ViJcing Age, 

Dudley^ a municipal, county (1888) and parlia- 
mentary borough, and market-town of England, 8 miles 
west -north -west of Birmingham, 122 miles north-west of 
London, in a portion of the county of Worcester enclaved in 
^Staffordshire. It has a joint station of the Great Western 
and the London and North-Western Bail ways, and is on the 
.Birmingham and Stourbridge Canals. The parish church 


of St Thomas has been restored. The grammar school 
has been reorganized, and a new building with chemical 
laboratory was opened in 1899. Of recent erection are a 
technical school, free library and school of art, public baths, 
and an hospital for infectious diseases. Area of municipal 
and county borough, 3604 acres. Population (1891), 
45,724; (1901), 48,809. Area of parliamentary borough, 
7794 acres, of which 3615 are in Worcestershire and 4179 
in Staffordshire. Included in the parliamentary borough, 
and 2 1 miles by rail to the south-west of Dudley, stands 
Beierley Hill, a market-town on the river Stour and the 
Stourbridge and Birmingham Canals. There is a town- 
hall and a free library. The industries are similar to those 
of Dudley — coal and iron mining, iron manufacture, 
engineering, &c. Area of urban district, 1023 acres; 
population (1881), 11,603 ; (1901), 12,005. 

Dydweilefy a village of Prussia, in the Bhine 
province, 4 miles by rail north-east from Saarbrucken, with 
coal mines, ironworks, and production of fire-proof bricks. 
Population (1885), 11,550; (1900), 16,323. 

DyehringTs, Eugren Karl (1833-' ), German 

philosopher and political economist, was born on 12th Janu- 
ary 1833 in Berlin. After a legal education he practised 
at Berlin as a lawyer till 1859. A weakness of the eyes, 
ending in total blindness, occasioned his taking up the 
studies with which his name is now connected. In 1864 
he became docent of the University of Berlin, but, in con- 
sequence of a quarrel with the professoriate, was deprived 
of his licence to teach in 1874. Among his works are 
Kapital und Arbeit (1865) ; Per Wert des Lehens (1865); 
Natiirliche Lialehtih (1865); Kritische Oeschichte der 
Philosophie ] Kritische Geschichte der allgemeinen 

Principien der Mechanilc (1872) — one of his most success- 
ful works; Kursus der National- und Sozialbhonomie 
(1873); Kursus der Philosophic (1875), entitled in a later 
edition Wirhlichheitsphilosophie ; Logih und Wissen- 
schaftstheorie (1878); Der Ersatz der Religion durch 
Yollkommeneres (1883). He published his autobiography 
in 1882 under the title Sache, Lelen und Feinde ; the 
mention of “Feinde” (enemies) is characteristic. Dueh- 
ring’s philosophy claims to be emphatically the philosoi^hy 
of reality. He is passionate in his denunciation of every- 
thing which, like mysticism, tries to veil reality. He is 
almost Lucretian in his anger against religion which would 
withdraw the secret of the universe from our direct gaze. 
His “ substitute for religion ” is a doctrine in many points 
akin to Comte and Feuerbach, the former of whom he 
resembles in his sentimentalism. Duehring’s opinions 
have changed considerably since his first appearance as a 
writer. His earlier work, Naturliche Dialelctih, in form 
and matter not the worst of his writings, is entirely in 
the spirit of the Critical Philosophy. Later, in his move- 
ment towards Positivism, he strongly repudiates Kant’s 
separation of phenomenon from noumenon, and affirms 
that our intellect is capable of grasping the whole reality. 
This adequacy of thought to things is due to the fact 
that the universe contains but one reality, i.e., matter. It 
is to matter that we must look for the explanation both of 
conscious and of physical states. But matter is not, in 
his system, to be understood with the common meaning, 
but with a deeper sense as the substratum of all conscious 
and physical existence; and thus the laws of being are 
identified with the laws of thought. In this materialistic 
or quasi-materialistic system Duehring finds room for 
teleology ; the end of Nature, he holds, is the production 
of a race of conscious beings. From his belief in teleology 
he is not deterred by the enigma of pain ; he is a deter- 
mined optimist. Pain exists to throw pleasure into 
conscious relief. In ethics Duehring follows Comte in 
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making sympathy the foundation of morality. In political 
philosophy he teaches an ethical communism, and attacks 
the Darwinian principle of struggle for existence. In 
economics he is best known by his vindication of the 
American writer H. G. Carey, who attracts him both by 
his theory of value, which suggests an ultimate harmony 
of the interests of capitalist and labourer, and also by his 
doctrine of “ national ” political economy, which advocates 
protection on the ground that the morals and culture of a 
people are promoted by having its whole system of indus- 
try complete within its own borders. His patriotism is 
fervent, but narrow and exclusive. He idolizes Frederick 
the Great, and denounces Jews, Greeks, and the cosmo- 
politan Goethe. Duehring's clear, incisive writing is dis- 
figured by arrogance and ill-temper, failings which may be 
extenuated on the ground of his physical afidiction. 

Ducllitlg'- — While in England the law against 
duelling has, supported by public opinion, sufficed to 
condemn the practice and entirely to suppress it, a 
recrudescence of the custom in foreign countries, and 
especially in France and Germany, was observable towards ] 
the close of the 19th century. Although most penal codes 
make duelling an offence punishable by pains and penalties 
of more or less severity, no country has as yet gone so far 
in this direction as England, where the slayer in a duel is 
held to be guilty of the capital offence, and the principals 
and accessories, even where no fatal issue supervenes, of 
a misdemeanour. This survival of the trial by battle 
flourishes, as would be expected, in countries in which 
militarism reigns supreme, and where, as a corollary, the 
civil tribunals are supposed to furnish but inadequate 
guarantees for personal liberty in cases where the delicate 
sense of honour of the military caste is concerned. The 
antagonism subsisting between the combatant class and 
the civil population is further intensified in the “ nations 
in arms,” and notably in Germany, by the fact that an 
officer on retiring from the army still preserves in civil 
life his character as officer, and cannot seek satisfaction 
for personal affronts before the civil tribunals without for- 
feiting his position as a man of honour.” The spirit of 
medisevalism, which still in tradition is strong enough to 
support an anomaly which sober public opinion has been 
unable to abolish, is further fostered by the prerogative of 
pardon, which, except in very flagrant cases, is almost always 
exercised by the ruling powers in favour of the offenders. 

Although French writers on the subject, notably 
Chateauvillard, claim for the duel a French origin, there 
appears to be little doubt that it was in Germany that, 
about the middle of the 16th century, it became estab- 
lished as an institution. No other country has clung 
to the duel with such tenacity. Academically it has 
found many staunch advocates among jurists in that 
country, and recent attempts to deal with the evil have 
been rather in the nature of palliatives than of measures 
directed towards eradicating it. Since 1896, when a 
tragic duel between two officers of the reserve, von 
Schrader and von Kotze, at Potsdam, resulting in the 
death of the former, more than ordinarily aroused public 
opinion, attempts have on various occasions been made to 
enlist the sympathies of the Eeichstag with a view to 
fresh legislative enactment on the subject — but unsuccess- 
fully. The German Emperor, in a Cabinet Order of 1897, 
confirmed in 1901, issued directions to the military courts 
of honour, insisting upon the causes of the alleged affront 
being in each case properly sifted, the blame brought 
home to the proper party, the illegality of the duel pointed , 
out to the parties by the president of the court, and 
every attempt made to effect a reconciliation. It is only 
fair to say that where these instructions have been dis- . 
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regarded, rigorous punishment has not failed to be meted 
out to the responsible persons. The German penal code 
{Bdchsstrafgesetzhuch, pars. 101-110) only punishes a 
duel when it is fought with lethal weapons • and much 
controversy has raged round the c|uestion of the Mensuren 
or students' duels {vide infra), which, as being conducted 
with sharpened rapiers, have, despite the precautions taken, 
in the way of bandaging the vital parts of the body which 
a cut could reach, to reduce the risk of a fatal issue to a 
minimum, been declared by the Supreme Court of the 
Empire to fall under the head of duels, and as such to be 
punishable. The so-caUed American duel, where the two 
parties draw lots, and the loser is under a moral obliga- 
tion to kill himself within a specified time, is not recognized 
as a duel (not being a battle) by any foreign code except 
that of Austria {Strafgesetzentwurf, 1889), which makes it 
a penal offence “ where predetermined chance shall deter- 
mine which of two persons shall kill himself.” The French 
claim for their writer ChateauviUard that he first formu- 
lated the rules of affairs of honour, and his treatise is, in 
effect, the accepted authority in all civihzed countries. 
The recognized weapons are pistol, fleuret, and broad- 
sword; and it seems to be an established rule that a 
civilian may, though a military man may not, refuse to 
fight with the sword. In July 1889 M. Freycinet (French 
Minister for War), in an Order addressed to the Generals 
commanding Army Corps, after stating that his attention 
had been drawn to the risk to life resulting from the use- 
of the fleuret in military duels, communicated his decision 
that in the rare cases where an armed encounter was not 
perhaps prescribed, but authorized, by the chief of the 
corps, the combatants should make use, not of the 
fleuret, but of service swords. The German Emperor 
William I. also declared in favour of the broadsword; 
but the pistol is in Germany almost always the weapon 
selected. In France, unlike Germany, in which latter 
country military duels largely preponderate, it is parliament- 
arians and pressmen who mostly seek satisfaction in 
affaires Whonneur, which are often merely nominal; the 
weapon employed is generally the fleuret. 

The Eoman Cathohc Church does not admit any reason 
justifying the duel; and it is generally understood that- 
both Eoman Catholics and Jews may, without detriment 
to their social position, refuse one, as being expressly 
prohibited by the canons of their religion. Moreover, the 
practice is visited by ecclesiastical censures, by excom- 
munication, denial of the last rites of sacrament and, in 
the Protestant Church also, of burial by the Church. 

The Mensuren (German students' duels) above referred 
to are frequently misunderstood. They bear httle re- 
semblance, save in form, to the duel d outrance, and 
should rather be considered in the light of athletic 
games, in which the overflow of high animal spirits in 
young Germany finds its outlet. These combats are 
indulged in principally by picked representatives of the 
‘‘corps” (recognized clubs), and according to the position 
and value of the Schmisse (cuts which have landed) points 
are awarded to either side. Formerly these so-called 
duels could be openly indulged in at most univer- 
sities without let or hindrance. Gradually, however, the 
academic authorities took cognizance of the illegality 
of the practice, and in many cases inflicted punishment 
for the offence. Nowadays, owing to the decision of 
the Supreme Court reserving to the common law tribunals 
the power to deal with such cases, the governing bodies at 
the universities have only a disciplinary control, which is 
exercised at the various seats of learning in various 
degrees : in some the practice is silently tolerated, or at 
most visited by reprimand ; in others, again, by relegation 
or career — with the result that the students of one university 
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frequently visit another, in order to be able to fight out 
their battles under less rigorous surveillance, (p. A. A.) 

Dufaure, Jules Armand Stanislas 

(1798-1881), French statesman, was born at Saujon 
(Charente-Inf erieure) on 4th December 1798. He was called 
to the Bar at Bordeaux, where he won a great reputation by 
his oratorical gifts, but soon abandoned law for politics, 
and in 1834 was elected deputy. Two years later he was 
made Conseiller d'Mat by Thiers, but did not hold his 
ofiS.ce long. In 1839 he became Minister of Public Works 
in the Soult Ministry, and succeeded in freeing railway 
construction in France from the obstacles which tiU then 
had hampered it. Losing ofiace in 1840, Dufaure became 
one of the leaders of the Opposition, and on the outbreak 
of the Eevolution of 1848 frankly accepted the Republic, of 
which he remained throughout his life a foremost champion. 
On 13th October he became Minister of the Interior 
under Gavaignac, but retired on the latter’s defeat in the 
Presidential election. During the Second Empire, Dufaure 
abstained from public life, and practised at the Paris bar 
with such success that he was elected hdtonnier in 1862. 
In 1863 he succeeded to Pasquier’s seat in the French 
Academy. In 1871 he became a member of the Assembly, 
and it was on his motion that Thiers was elected President 
of the Republic. Dufaure received the Ministry of Justice, 
Lis tenure of which was distinguished by the passage of 
the jury-law. In 1873 he fell from ofi6ce with Thiers, 
but in 1875 resumed his former post under Bufifet, whom 
he succeeded on 9th March 1876 as President of the 
Oouncil. In the same year he was elected a life senator. 
On 12th December he was defeated on the question of an 
amnesty for the Communists, but returned to power on 
24th December 1877. Early in 1879 Dufaure took part 
in compelling the resignation of Marshal MacMahon, but 
immediately afterwards (1st February), worn out by 
factious opposition, himself laid down ofifice. He died 
in Paris on 28th June 1881. (r. g-.) 

DufFerin and Ava, Frederick Temple 
Hamilton-Temple-Blackwood, 1st Mar- 
quis OP (1826-1902), British diplomatist, son of the 4th 
Baron Dufferin, whom he succeeded in 1841, was born 
21st June 1826, his mother, Helen Selina, being a 
granddaughter of Richard Brinsley Sheridan. He was 
educated at Eton and Oxford, and then devoted himself 
to his Irish estates at Clandeboye, near Belfast. He 
assisted in combating the Irish famine of 1846-47, and 
published an account of his experiences. As an Irish 
landlord he was generous and sympathetic, and in 1855 
already advocated compensation for disturbance and for 
tenants’ improvements ; but while advocating reform, he 
insisted upon qualifying it by considerations of justice to 
the landowners. He quickly became a persona grata in 
Society and at Court; was a lord-in-waiting in 1849-50 
(being created a peer of the United Kingdom in the latter 
year), and again in 1854-55, and was attached in 1855 to 
Lord John Russell’s special mission to Vienna. In 1856 
he made a voyage to Iceland, which he described with 
much humour and graphic power in his successful book, 
Letters from High Latitudes^ a volume which made his 
reputation as a writer, though his only other purely 
literary publication was his memorial edition (1894) of his 
mother’s Poems and Verses. Lord John Russell showed 
his recognition of Lord Dufiferin’s talents as a diplomatist 
by sending him in 1860 as British special commissioner in 
the Lebanon (Syria), where the massacres of Christians by 
the Mussulmans and Druses had precipitated a serious situa- 
tion, which was complicated by the possibility of a French 
occupation. He did his work so successfully in carrying 
a scheme of reform that the trouble was permanently 


removed, and he was made a K.C.B. In 1862 he married 
Hariott, daughter of Captain Rowan Hamilton, of Killy- 
leagh Castle, Down. In 1863 he was made a K.P. ; and 
after holding the under-secretaryships for India (1864) 
and of war (1866), and the ofi&ce of Chancellor of the 
Duchy of Lancaster (1868-1872), he was in 1872 appointed 
Governor - General of Canada. In 1871 he had been 
created Earl of Dufiferin. In Canada his tact and personal 
charm were invaluable. He had already become known 
as a powerful and graceful speaker, and this quality 
was brilliantly displayed in dealing with the different 
Canadian nationalities, while his strictly constitutional 
methods enabled him to settle satisfactorily many of the 
problems of the new Federation. On his return he became 
successively ambassador at St Petersburg (1879) and at 
Constantinople (1881). From October 1882 to April 1883 
he was employed as special British commissioner in Egypt, 
to clear matters up after Arabi’s rebellion ; but his Report, 
though its ability as a State paper was unimpeachable, 
hardly grasped the real problems of the subsequent recon- 
struction. In 1884 he was appointed Viceroy of India, and 
spent there four busy years, largely employed in restoring 
the equilibrium which had been upset by Lord Ripon’s zeal 
for reform. The chief event of his administration was the 
annexation of Burma, which procured him the title of 
Marquis of Dufferin and Ava (1888) ; but Lady Dufiferin’s 
work on behalf of the better medical treatment of native 
women must also be mentioned. In 1888 he was sent as 
ambassador to Rome, and in 1891 to Paris, where he re- 
mained till 1896. He then retired from the public service 
to his Irish home. Lord Dufferin was one of the most 
admired men of his time. A man of well-nigh universal 
accomplishments, his special gift was a genius for diplo- 
macy, his courteous and winning manner and great felicity 
in verbal expression being exceptionally marked. His last 
years were shadowed by the death of his eldest son, Lord 
Ava, at Ladysmith in 1899, and by financial troubles. He 
had become chairman of the “ London and Globe Finance 
Corporation,” which was entirely in the hands of the 
managing director, Mr Whitaker Wright ; and when, after 
several warnings, the methods employed led to financial 
collapse, it was a matter of deep regret that Lord Dufferin 
should have been connected with such a business. He 
died on 12th February 1902, while the affairs of the 
company were still under investigation. (h. ch ) 

Duffy, Sir Charles Gavan (1816 ), 

Irish and colonial politician, was born in Monaghan, 
Ireland, on 12th April 1816. At an early age he became 
connected with the press, and was one of the founders of 
the Dublin Nation in 1842. The new journal was remark- 
able for its talent, for its seditious tendencies, and for the 
fire and spirit of its political poetry. In 1844 Duffy was 
included in the same indictment with O’Connell, and shared 
his conviction in Dublin and his acquittal by the House 
of Lords upon a point of law. His ideas, nevertheless, 
were too revolutionary for O’Connell ; a schism took place 
in 1846, and Duffy united himself to the Young Ireland” 
party. He was tried for treason-felony in 1848, but the 
jury were unable to agree. Duffy continued to agitate in 
the press and in Parliament, to which he was elected in 
1852, but his failure to bring about an alliance between 
Catholics and Protestants upon the land question determined 
him in 1856 to emigrate to Victoria. There he became in 
1857 Minister of Public Works, and after an active political 
career, in the course of which he was Prime Minister from 
1871 to 1873, when he was knighted, he was elected 
Speaker of the House of Assembly in 1877, being made 
KC.M.G. in the same year. In 1880 he resigned and 
returned to Europe, residing mostly in the south of France. 
He has published The Bcdlad Poetry of Irelwnd (1845), 
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several works on Irish history, Conversations with Carlyle^ 
(1892), Memoirs (1898), Szc, In 1891 he became first 
President of the Irish Literary Society. He was married 
three times, his third wife dying in 1889. 

Duisburg's, a town of Prussia, 15 mdes by rail north 
from Dusseldorf, on the Euhr-Ehine Canal and between 
these two rivers. The concert hall, law courts, Mercator 
fountain (1878), and war n;Lemorial are new. There are 
important iron industries, chemical works, saw-milling, 
shipbuilding, tobacco, cotton, sugar, soap, and other manu- 
factures. There is also (in conjunction with Hochfeld) an 
extensive trade in coal. The harbour was, in 1898, entered 
and cleared by an aggregate of 2,745,400 tons. Popula- 
tion, (1885), 47,519 ; (1900), 92,729. 

DulcigHO (Servian, Ulcinj ; Turkish, Olgun), an 
ancient town formerly belonging to Turkish Albania, but 
since 1880 Montenegrin. The old walled quarter, with 
the strong castle, occupies a bold promontory on the 
Adriatic, 18 miles west-south- west of Scutari; the new 
town occupies a small narrow valley, and the httle harbour 
is stopped with sand. There are about 5000 inhabitants. 
Dulcigno was the scene of a naval demonstration made by 
the British, Eussian, French, and Italian fleets in August 
1880, by which Turkey was compelled to hand the place 
over to Montenegro according to the Berlin Treaty. 

Dulk0llj a town of Prussia, in the Ehine province, 
1 1 miles by rail west-south- west from Cref eld, with manu- 
factures of linen, cotton, silk, and velvet, &c., ironworks 
and foundries. It has a (Roman Catholic) Gothic parish 
church. Population (1900), 9517. 

Duluth, capital of St Louis county, Minnesota, 
U.S.A., the third city in the state in population, in 46® 
47' lat. and 92® 06' W. long., on the north shore of Lake 
Superior. The city is situated mainly on the slope of 
steep bluffs, which rise 600 feet above the lake level. It 
is regular in plan, one set of streets running directly up the 
bluffs, the others along their face, parallel with the lake 
shore ; and it is well paved and sewered. A gravel spit, 
known as Minnesota Point, stretches nearly across Lake 
Superior, forming behind it a fine harbour, with a narrow 
entrance. Duluth is the terminus of no less than nine 
railways, making it, with its large lake commerce, a 
commercial city of the first magnitude. It handles large 
quantities of wheat from Eed River YaUey and Manitoba, 
estimated at 90,000,000 bushels annually, great amounts 
of lumber from the adjacent pine forests, and of iron ore 
from the Vermilion and Mesabi Ranges to the north. 
About 2000 vessels enter and clear annually. In 1890, 
its manufactures had an invested capital of $5,332,447, 
employed 3752 hands, and had a product valued at 
$8,811,723. The assessed valuation of real and personal 
property in 1900, on a basis of about one-half of the full 
value, was $24,600,333; the net debt of the city was 
$5,876,732; and the rate of taxation was $30 per $1000. 
Population (1880), 838; (1890), 33,115; (1900), 52,969, 
of whom 20,983 were foreign-born and 357 negroes. The 
death-rate in 1900 was 13 ‘2. The village of West Duluth 
was included in the corporate limits in 1894. 

Dulwichi a parish of the county of London, in the 
metropolitan borough of Camberwell, Surrey, five miles 
from London Bridge, with three railway stations. The 
upper school, or Dulwich College, maintains its position 
in the front rank of English public schools. The lower, 
or Alleyne’s school, is situated about a mile from the 
college, and in close proximity to it are the James Alienas 
school for girls and the Dulwich Presbyterian Church. 
There is a high school for girls within half a mile of West 
Dulwich station. Population (1881), 5590 ; (1901), 10,246. 
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DumaSs Alexandre (fils) (1824-1895), French 
dramatist and novelist, was born in Paris on the 28th 
July 1824. His parentage was irregular, and his father 
at that date still a humble clerk and not much more 
than a boy. “Happily,” writes the son, “my mother 
was a good woman, and worked hard to bring me up ; 
while of his father he says, “ by a most lucky chance he 
happened to be well natured,” and “ as soon as his first 
successes as a dramatist” enabled bim to do so, “recog- 
nized me and gave me his name.” Nevertheless the lad’s 
earlier school-life was made bitter by his illegitimacy. The 
cruel taunts and malevolence of his companions rankled 
through life (see preface to La Femme de Claude and 

Affaire Clemenceau), and left indelible marks on his 
character and thoughts. Nor was his paternity, however 
distinguished, without peril. Alexandre the younger and 
elder saw life together very thoroughly, and Paris can 
have had few mysteries for them. Suddenly the son, who 
had been led to regard his prodigal father’s resources as 
inexhaustible, was rudely undeceived. Coffers were empty, 
and he had accumulated debts to the amount of two 
thousand pounds. Thereupon he pulled himself together. 
To a son of Dumas the use of the pen came naturally. 
Like most clever young writers — and report speaks of him 
as specially brilliant at that time — ^he opened with a book 
of verse, Feches de Jeunesse (1847). It was succeeded 
in 1848 by a novel. La Fame aux C amelias^ a sort of 
reflection of the world in which he had been living. The 
book had considerable success, and was followed, in fairly 
quick succession, by Le Foman d^une Femme (1848) and 
Diane de Lys (1851). All this, however, did not deliver 
him from the load of debt, which, as he tells us, remained 
odious. In 1849 he had dramatized La Dame aux Ca- 
mdias, but for various reasons, the rigour of the censorship 
being the most important, it was not till the 2nd February 
1852, and then only by the intervention of Napoleon’s 
all-powerful minister, Morny, that the play could be pro- 
duced, at the Vaudeville. It succeeded then, and has held 
the stage ever since, less perhaps from inherent superiority 
to other plays which have foundered, than to the great 
opportunities it affords to any actress of genius. Thence- 
forward Dumas’s career was that of a brilliant and pros- 
perous dramatist. Diane de Lys (1853), Le Demi-Monde 
(1855), La question d^argent (1857), Lefilsnaturel (1858), 
Le Fere prodigue (1859), followed rapidly. Debts became 
a thing of the past, and Dumas a wealthy man. The 
didactic habit was always strong upon him. “Alexandre 
loves preaching overmuch,” wrote Ins father ; and in most 
of his plays he assumes the attitude of a rigid and 
uncompromising moralist commissioned to impart to a 
heedless world lessons of deep import. The lessons them- 
selves are mostly concerned with the “ eternal feminine,” 
by which Dumas was haunted, and differ in ethical value. 
Thus in Les Idees de Madame Auhray he inculcates 
the duty of the seducer to marry the woman he has 
seduced ; but in La Femme de Claude he argues the right 
of the husband to take the law into his own hand and 
kill the wife who is unfaithful and worthless, — a thesis 
again defended in his novel, D Affaire Climenceau^ and in 
his pamphlet, D Homme-femme ; while in Diane de Lys 
he had taught that the betrayed husband was entitled to 
kill — ^not in a duel, but summarily — the man who had 
taken his honour; and in DEtrangere the bad husband 
is the victim. Nor did he preach only in his plays. He 
preached in voluminous introductions, and pamphlets not 
a few. And when, in 1870 and 1872, France was going 
through bitter hours of humiliation, he called her to re- 
pentance and amendment in a Mov/velle Lettre de Junius 
and two Lettres sur les choses du jowr. As a moralist he 
took himself very seriously indeed. As a dramatist, 
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didacticism apart, lie had great gifts. He knew his 
business thoroughly, possessed the art of situation, interest, 
crisis — could create characters that were real and alive. 
His dialogue also is admirable, the repartee rapier-like, the 
wit most keen. He was singularly happy, too, in his 
dramatic interpreters. The cast of VEtrangere^ for in- 
stance, comprised Sarah Bernhardt, Croizette, Madeleine 
Brohan, in the female characters; and Coquehn, Got, 
Mounet-SuUy, and Hebvre in the male characters; and 
Desclee, whom he discovered, gave her genius to the 
creation of the parts of the heroine in Tine Yidte de Noces, 
the Princesse Georges, and Pa Femme de Claude, His 
wit has been mentioned. He possessed it in abundance, 
of a singularly trenchant kind. It shows itself less in 
his novels, which, however, do not contain his best work ; 
but in his introductions, whether to his own books 
or those of his friends, and what may be called his 
“occasional’’ writings, there is an admirable brightness. 
At work of this kind he showed the highest hterary skill. 
His style is that of the best French traditions. Towards 
his father Dumas acted a kind of brother’s part, and 
while keeping strangely free from his hterary inhuence, 
both loved and admired him. The father never belonged 
to the French Academy. The son was elected into that 
august assembly on the 30th January 1874. He died on 
the 27th November 1895. (f. t. m.) 

Dumas, Jean Baptiste Andr4 (1800- 

1884), French chemist, was born at Alais (Gard) on 14th 
July 1800. Disappointed in his early hope of ^entering the 
navy, he became apprentice to an apothecary in his native 
town; but seeing little prospect of advancement in that 
calling, he soon moved to Geneva (in 1816). There he 
attended the lectures of such men as Pictet in physics, De 
la Kive in chemistry, and De Candolle in botany, and 
before he had reached his majority he was engaged with 
Prdvost in original work on problems of physiological 
chemistry, and even of embryology. In 1823, acting on 
the advice of Humboldt, he left Geneva for Paris, which 
he made his home for the rest of his life. There he 
gained the acquaintance of many of the foremost scientific 
men of the day, and quickly made a name for himself both 
as a teacher and an investigator, attaining vdthin ten years 
the honour of membership of the Academy of Sciences. 
When approaching his fiftieth year he entered political life, 
and became a member of the National Legislative Assembly. 
He acted as Minister of Agriculture and Commerce for a 
few months in 1850-51, and subsequently became a Sena- 
tor, President of the Municipal Council of Paris, and 
Master of the French Mint ; but his oflSicial career came to 
a sudden end with the fall of the Second Empire. He died 
at Cannes on 11th April 1884. Dumas is one of the most 
prominent figures in the chemical history of the middle 
part of the 19th century. He was one of the first to 
criticize the electro-chemical doctrines of Berzehus, which 
at the time his work began were widely accepted as the 
true theory of the constitution of compound bodies, and 
opposed a unitary view to the dualistic conception of the 
Swedish chemist. In a paper on the atomic theory, pub- 
lished so early as 1826, he anticipated to a remarkable 
extent some ideas which are frequently supposed to belong 
to a later period ; and the continuation of these studies led 
him to the ideas about substitution (“metalepsy ”) which 
were developed about 1839 into the theory (“ Older Type 
Theory ”) that in organic chemistry there are certain types 
which remain unchanged even when their hydrogen is re- 
placed by an equivalent of a haloid element. Many of 
his weU-known researches were carried out in support of 
these views, one of the most important being that on the 
action of chlorine on acetic acid to form trichloracetic acid 
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— a derivative of essentially the same character as the 
acetic acid itself. In the 1826 paper he described his 
famous method for ascertaining vapour densities, and the 
redeterminations which he undertook by its aid of the 
atomic weights of carbon and oxygen proved the forerunners 
of a long series which included some thirty of the elements, 
the results being mostly published in 1858-60. He also 
devised a method of great value in the quantitative analysis, 
of organic substances for the estimation of nitrogen, while 
the classification of organic compounds into homologous 
series was advanced as one consequence of his researches 
into the acids generated by the oxidation of the alcohols. 
Dumas was a prohfic writer, and his numerous books, 
essays, memorial addresses, &c., show him to have been 
gifted with a clear and graceful style. His earliest large 
work was a treatise on applied chemistry in eight volumes, 
the first of which was published in 1828 and the last twenty 
years afterwards. In the Essai de Statique Chimique des 
litres Organises, written jointly with Boussingault (1841), 
he treated the chemistry of life, both plant and animal ; 
this book brought him into conflict with Liebig, who con- 
ceived that some of his prior wDrk had been appropriated 
■without due acknowledgment. In 1824, in conjunction 
with his friends Audouin and Adolphe Brongniart, he 
founded the Annales des Sciences Naturelles, and from 
1840 he was one of the editors of the Annales de Chimie 
et de Physique. As a teacher Dumas was much sought 
after for his lectures at the Sorbonne and other institu- 
tions both on pure and applied science ; and he was one- 
of the first men in France to reahze the importance of 
experimental laboratory teaching. (h. m. r.) 

Du Maurier, George Louis Palnnella 
Busson (1834-1896), British artist and writer, was 
born in Paris. His father, a naturalized British subject, 
was the son of emigres who had left France during the 
Eeign of Terror and settled in London. In Peter Ihhet- 
son, the first of the three books which won George du. 
Maurier late in life a reputation as novelist almost as great 
as he had enjoyed as artist and humorist for more than a. 
generation,' the author tells in the form of fiction the story 
of his singularly happy childhood. He was brought to- 
London, indeed, when three or four years old, and spent 
in Devonshire Terrace and elsewhere two colourless years 
but vague memories of this period were suddenly exchanged 
one beautiful day in June — “the first day of his conscious 
existence ” — ^f or the charming realities of a French garden 
and “ an old yeUow house with green shutters and mansard 
roofs of slate.” Here, at Passy, with his “ gay and jovial 
father” and his young English mother, the boy spent 
“ seven years of sweet priceless home-life — seven times four 
changing seasons of simple genial prae-Imperial French- 
ness.” The second chapter of Du Maurier’s life had for 
scene a Paris school, very much in the style of that 
“ Institution F. Brossard ” which he describes, at once so 
vividly and so sympathetically, in The Martian ; and like 
“Barty Josselin’s” schoolfellow and biographer, he left 
it (in 1851) to study chemistry at University College, 
London, actually setting up as an analytical chemist after- 
wards in Bucklersbury. But this was clearly not to be' 
his mitier, and the year 1856 found him once more in 
Paris, in the Quartier Latin this time, in the core of that, 
art-world of which in Trilby, forty years later, he was- 
to produce with pen and pencil so idealistic and fascinat- 
ing a picture. Then, like “ Barty Josselin ” himseK, he 
spent some years in Belgium and the Netherlands, ex- 
periencing at Antwerp in 1857, when he was working in 
the studio of Van Lerius, the one great misfortune of his 
life — ^the gradual loss of sight in his left eye, accompanied 
by alarming symptoms in his right. It was a period of 
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tragic anxiety, for it seemed possible that the right eye 
might also become affected ; but this did not happen, and 
the dismal cloud was soon to show its silver lining, for, 
about Christmas time 1858, there came to the forlorn 
invalid a copy of Funch^s Almanac^ and with it the dawn 
of a new era in his career. 

There can be little doubt that the study of this Almanac^ 
and especially of -Leeches drawings in it, fired him with the 
ambition of making his name as a graphic humorist ■ and 
it was not long after his return to London in 1860 that 
he sent in his first contribution (very much in Leech’s 
manner) to Funch. Mark Lemon, then editor, appreciated 
his talent, and on Leech’s death in 1865 appointed him 
his successor, counselling him vsdth wise discrimination not 
to try to be “ too funny,” but “ to undertake the light and 
graceful business” and be the ‘‘romantic tenor” in Mr 
Punch’s little company, while Keene, as Du Maurier puts 
it, “with his magnificent highly trained basso, sang the 
comic songs.” These respective roles the two artists con- 
tinued to play until the end, seldom trespassing on each 
other’s province ; the “ comic songs ” finding their inspira- 
tion principally in the life of the homely middle and lower 
middle classes, while the “light and graceful business” 
enacted itseff almost exclusively in “ good Society.” To 
a great extent, also, Du Maurier had to leave outdoor life 
to Keene, his weak sight making it difficult for him to 
study and sketch in the open air and sunshine, thus cutting 
him off, as he records regretfully, from “so much that is 
so popular, delightful, and exhilarating in English country 
life ” — ^hunting and shooting and fishing and the like. He 
contrived, however, to give due attention to milder forms 
of outdoor recreation, and turned to good account his 
familiarity with Hampstead Heath and Eotten Eow, and 
his holidays with his family at Whitby and Scarborough, 
Eoulogne and Dieppe. 

Of Du Maurier’s life during the thirty-six years of his 
connexion with Fmch there is not, apart from his work 
as an artist, much to record. In the early ’sixties he lived 
at 85 Newman Street in lodgings, which he shared with 
his friend Lionel Henley, afterwards E.B.A., working hard 
at his Fwnch sketches and his more serious contributions 
to Once a Weeh and the Cornhill Magazine, After his 
niarriage with Miss Emma Wightwick in 1862 he took a 
spacious and pleasant house near Hampstead Heath, in 
surroundings made familiar in his drawings. Shortly before 
he died he moved to a house in Oxford Square. About 
1866 he struck out a new line in his admirable illustrations 
to Jerrold’s Story of a Feather, In 1869 he realized a 
long-cherished aspiration, the illustrating of Thackeray’s 
Esmond, and in 1879 he drew twelve additional vignettes 
for it, in the same year providing several illustrations for 
the Ballads, From time to time he sent pretty and 
graceful pictures to the exhibitions of the Eoyal Society of 
Painters in Water-Colour, to which he was elected in 
1881. In 1885 the first exhibition of his works at the 
Fine Art Society took place. Thus occupied in the 
practice of his art, spending his leisure in social inter- 
course with his many friends and at home with his growing 
family, hearing all the new singers and musicians, seeing 
all the new plays, he lived the happiest of lives. He 
died somewhat suddenly on 8th October 1896, and was 
buried in the Hampstead Cemetery. 

It is impossible, in considering Du Maurier’s work, to 
avoid comparing it with that of Leech and Keene, the 
more so that in his little book on Social Fictorial Satire 
he himself has set forth or suggested the points both of 
resemblance and of difference. Like Keene, though Keene’s 
marvellous technique was his despair, Du Maurier was a 
much more finished draughtsman than John Leech, but in 
other respects he had less in common with the younger 
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than with the older humorist. He shows himself, in the 
best sense, a man of feeling in aU his work. He is clearly 
himself in love with “his pretty woman,” as he calls her — 
every pen-stroke in his presentment of her is a caress. 
How affectionate, too, are his renderings of his fond young 
mothers and their big, handsome, simple-minded husbands ; 
his comely children and neat nurserymaids ; even his dogs 
— ^his elongated dachshunds and magnificent St Bernards ! 
And how he scorns the snobs and philistines — Sir Gorgius 
Midas and Sir Pompey BedeU, Grigsby and Cadby, 
Soapley and Toadson ! How merciless is his ridicule of the 
aesthetes of the ’eighties — Maudle and Postlethwaite and 
Mrs Cimabue Brown ! Even to Mrs Ponsonby de Tom- 
kyns, his most conspicuous creation, his satire is scarcely 
tempered, despite her prettiness. He shows up unsparingly 
all her unscrupulous little ways, aU her cynical, cunning 
little wiles. Like Leech, he revelled in the lighter aspects, 
of life — the humours of the nursery, the drawing-room, the 
club, the gaieties of the country house and the seaside — 
without being blind to the tragic and dramatic. Just as- 
Leech could rise to the height of the famous cartoon 
“ General F4vrier turned Traitor,” so it was Du Maurier 
who inspired Tenniel in that impressive drawing on the 
eve of the Franco-Prussian War, in which the shade of the 
great Napoleon is seen warning back the infatuated Emperor 
from his iU-omened enterprise. In his tender drawings in 
Once a Weeh, also, and in his occasional excursions into the 
grotesque in Funch, such as his picture of “ Old Nickotin 
stealing away the brains of his devotees,” he has given 
ample proof of his faculty for moving and impressive art. 
The technique of Du Maurier’s work in the ’eighties and 
the ’nineties, though to the average man it seems a marvel 
of finish and dexterity, is considered by artists a falling off 
from what was displayed in some of his earlier Fwnch 
drawings, and especially in his contributions to the Cornhill 
Magazine and Once a Weeh, His later work is undoubtedly 
more mannered, more “ finicking,” less simple, less broadly 
effective. But it is to his feUow-craftsmen only and tO' 
experts that this is noticeable. 

A quaint tribute has been paid to the literary talent 
shown in Du Maurier’s inscriptions to his drawings, by Mr 
F. Anstey, his colleague on the staff of Funch, “In these 
lines of letterpress,” says Mr Anstey, “ he has brought the 
art of precis-writing to perfection.” They are indeed 
singularly concise and to the point. It is the more curious, 
therefore, to note that in his novels, and even in his- 
critical essays, Du Maurier reveals very different qualities : 
the prdcis-writer has become an imjprovisatore, pouring out 
his stories and ideas in full flood, his style changing with 
every mood — by turn humorous, eloquent, tender, gay, 
sometimes merely “ skittish,” sometimes quite solemn, but 
never for long; sometimes, again, breaking into graceful 
and haunting verse. He writes with apparent artlessness 
but, in his novels at least, on closer examination, it is. 
found that he has in fact exerted all his ingenuity to give 
them — ^what such flagrantly untrue tales most require — 
verisiniihtude. It is hard to say which of the three stories 
is the more impossible : that of Trilby, the tone-deaf 
artist’s model who becomes a prima donna, that of Barty 
Josselin and his guardian angel from Mars, or that of the 
dream-existence of Peter Ibbetson and the Duchess of 
Towers. They are all equally preposterous, and yet 
plausible. The drawings are cunningly made to serve 
the purpose of evidence, circumstantial and direct. 
These books cannot be criticized by the ordinary canons 
of the art of fiction. They are a genre by them- 
selves, a blend of unfettered day-dream and rose-coloured 
reminiscence. 

For the dramatic version of Trilby by Mr Paul Potter 
Du Maurier would accept no credit. The play was pro- 
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duced in 1895 by Mr Beerbobm Tree, at the Haymarket, 
witb. immense popular success. 

Some striking examples of Du Maurier’s work for 0%oe a Week 
and tke Oornhill Magazine are included in Gleeson White’s 
English Illustrators of the Sixties. The following is a list of the 
chief works which he illustrated : Foxe’s Booh of Martyrs^ 1865 ; 
Mrs Gaskell’s Wives and Daughters^ 1866 ; Jerrold’s Story of a 
Feather, 1867 ; Owen Meredith’s Lucile, 1868 ; The Booh of 
Drawing-room Plays, by H. Dalton, 1868 ; Sooner or Later, 
by 0. A. G. Brooke, 1868 ; Thackeray’s Esmond, 1869 and 1879, 
and Ballads, 1879 ; Misunderstood, by Florence Montgomery, 
1874 ; Round about the Islands, by C. W. Scott, 1874 ; Hurloch 
Chase, by G. E. Sargent, 1876 ; Songs of many Seasons, by J. 
Browne (in collaboration), 1876 ; Pegasus Re-saddled, by H. C. 
Pennell, 1877 ; Ingoldshy Legends (in collaboration), by R. 
Barham, 1877 ; Prude'iice, by L. C. Lillie, 1882 ; As in a Looking- 
glass, by F. C, Phillips, 1889 ; Luke Ashleigh, by A. Elwes, 1891 ; 
and his own three novels, which appeared serially in Sar’per's 
Magazine: Peter Ibhetson, 1892; Trilby, 1894 ; The Martian, 
1897, and published after his death. In 1897 also there was 
ublished, under the title English Society, with an introduction 
y W. D. Howells, a collection of full-page drawings which he 
had contributed regularly to HaryePs Magazine. 

Some of his Punch drawings have been reproduced also in 
The Collections of Mr Punch, 1880 ; Society Pictures from Punch, 
1890 ; A Legend of Camelot, 1890. To his Social Pictorial Satire 
(1890) reference has been made. He contributed two essays upon 
book illustration to the Magazine of Art, 1890. See also the 
Magazine of Art for 1892, for an article upon his work by W. 
Delaplaine Scull, with illustrations. Other volumes containing 
information about his life and work are : The History of Punch, 
by M. H. Spielmanu ; In Bohemia with Du Maurier, by Felix 
Moscheles ; Henry James’s ^‘Du Maurier and London Society,” 
Century Magazine, 1883 ; and “Du Maurier,” HarjiePs Magazine, 
September 1897, June 1899. See also Ruskin’s Art of England, 
Lecture 5, Pennell’s Pen -Drawing and Pen- Draughtsmen, and 
Muther’s Modern Painting, vol. ii. (j*. 'vy.) 

Dumbarton, a seaport, royal and parliamentary 
burgh (Kilmarnock group), and the county town of Dum- 
bartonshire, on the river Leven near its confluence with 
the Clyde, 16 miles west by north of Glasgow by rail. A 
large park, Levengrove, was presented in 1885, and there 
is a public common and recreation ground. The burgh 
hall and academy were restored after a fire in 1883. There 
are two cottage hospitals and a philosophical and literary 
institute, whilst recent erections are a Congregational 
church, a Denny Memorial Institute, new county build- 
ings, new municipal buildings, and a combination hospital 
for infectious diseases. There are two large shipbuilding 
yards, and numerous industries connected with shipbuild- 
ing. The output was 37,734 tons in 1889, and 52,623 
tons in 1899 ; and in the latter year a marine engineering 
work turned out 16 sets of marine engines, aggregat- 
ing 35,700 Lh.p. Only a few married artillerymen now 
occupy the ancient castle. There is an academy under 
the School Board. Population of parliamentary burgh 
(1881), 13,782; (1901), 19,864. 

Dumbartonshire, a western county of Scotland, 
bounded S. by the Clyde river and firth, E. by Stirling- 
shire and Lanarkshire, N. by Perthshire, and W. by Loch 
Long and Argyllshire. 

Area and Population. — The Stirling part of the pariah of 
New Kilpatrick, including tbe town of Milngavie, was trans- 
ferred to Dumbartonshire in 1891. According to the latest official 
estimate, the area of the county (foreshore excluded) is 170,762 
acres, or 267 square miles. The population was in 1881, 75,333 ; in 
1891, 94,495 ; in 1891, on the above area, 98,014, of whom 46,683 
were males and 49, 331 females ; in 1901, 113,870. On the old area, 
taking land only (154,542 acres, or 241*5 square miles), the number 
of persons to the square mile in 1891 was 383, and the number of 
acres to the person 1*6. In the registration county the population 
increased between 1881 and 1891 by 25*4 per cent. Between 1881 
and 1891 the excess of births over deaths was 13,252, and the 
increase of the resident population 19,832. The following table 
gives particulars of births, deaths, and marriages in 1880, 1890, 
and 1899:-- 


Tear. 

Deaths. 

Marriages. 

Births. 

Percentage of 
Illegitimate. 

1880 

1500 

475 

2513 

5.0 

1890 

1883 

583 

3065 

4*50 

1899 

1872 

676 

3511 

3-4 


The birth-rate is above, the death-rate and marriage-rate are 
both below, the rates for Scotland. The following table gives the 
birth-rate, death-rate, and marriage-rate per thousand of the popu- 
lation for a series of years ; — ^ ^ 



ISSO. 

lSSl-90. 

1890. 

1S91-9S. 

1899. 

Birth-rate . 
Death-rate . 
Marriage-rate 

32*73 

19*54 

6*19 

33*02 

17*98 

5*91 

31-79 

19*53 

6*04 

30*93 

17*29 

5*46 

1 

29*84 

15-90 

5*74 


At the census of 1891 there were 3618 persons in Dumbarton- 
shire who spoke Gaelic, and of these 37 spoke Gaelic only ■ and 
there were 74 foreigners. Yaluation in 1889-90, £459 141 ■ m 
1899-1900, £685,389. » . 

Administration . — The county returns a member to Parliament. 
Dumbarton (19,864), the county town, is the only royal burgh, and 
belongs to the Kilmarnock group of parliamentary" burghs. ^ The 
county contains among its police burghs Helensburgh (8554) 
Kirkintilloch (10,502), and Clydebank (18,654), and considerable 
manufacturing towns are Alexandria (8392) and Renton (5227). 
There are 12 civil parishes, most of which belong to the Dumbarton 
combination, with a poorhouse at the county town. The number of 
paupers and dependants in September 1899 was 2155. Dumbarton 
forms a sheriffdom with Stirling and Clackmannan, and there is a 
resident sheriff- substitute at Dumbarton, who sits also at Kirkin- 
tilloch. 

Education . — Fourteen school boards manage 47 schools, which 
had an average attendance of 16,100 in 1899-1900 ; while 9 volun- 
tary schools, of which 7 are Roman Catholic and 1 Episcopal, had 
2956. The whole of the county residue ” grant and a trifling 
proportion of that accruing to the burghs is spent in subsidizing 
science, art, and technical class.es (including building and mechanical 
construction), in supporting agricultural lectures, and in paying the 
fees and travelling expenses of county students at the Glasgow 
Technical College. 

Agriculture . — The percentage of cultivated area in 1898 was 
30*2. In 1895 there were 8772 acres under wood. Of the 667 
holdings in 1895, the date of the latest return, the average size 
was 76 acres. The percentage under 5 acres was 15*89, between 5 
and 50 acres 35*08, and over 50 acres 49*03. The number of farms 
between 50 and 100 acres was 117 ; between 100 and 300, 198 ; and 
there were only 12 over 300. The proximity of the county to Glas- 
gow encourages high farming. Dairying is carried on on a con- 
siderable scale. Highland cattle are bred on the upland farms. 
The following table gives the principal acreages at intervals of five 
years from 1880 : — 


Tear. 

Area under 
Crops. 

Com 

Crops. 

Green 

Crops. 

Clover. 

Perma- 

nent 

Pasture. 

Fallow. 

1880 

46,432 

10,037 

5000 

13,010 

18,269 

98 

1885 

47,305 

9,313 

4249 

15,482 

18,113 

148 

1890 

48,367 

8,226 

< 3994 

18,341 

17,632 

114 

1895 

50,813 

8,221 

4050 

14,822 

23,022 

127 

1899 

61,426 

8,284 

4164 

16,416 

22,432 

67 


The following table gives particulars of the live stock during the 
same years : — 


Tear, 

Total 

Horses. 

Total 

Cattle. 

Cows or 
Heifers in 
Milk or Calf. 

Sheep. 

Pigs. 

1880 

1865 

12,638 

6676 

73,696 

697 

1885 

1730 

14,112 

7491 

70,736 

953 

1890 

1745 

14,990 

7601 

73,946 

1083 

1895 

2072 

14,676 

8203 

76,032 

1837 

1899 

1845 

15,384 

8660 

76,287 ^ 

1339 


Ih 1891, 2491 men and 398 women were returned as being engaged 
in agriculture. 

^ I^ustries and Trade. — Turkey-red dying is now the most dis- 
tinctive industry ; indeed, the Vale of Leven is the headquarters 
of this industry in Scotland. Clydebank {g.v.) has become an 
important shipbuilding and engineering centre. Among other in- 
dustries of the county now of importance, noticed under Dum- 
barton, Kirkintilloch, Alexandria, Duntocher, &c., are distilling, 
the manufacture of chemicals, paper-making, and muslin -weaving. 
339,559 tons of coal were raised in 1890, valued at £136,824; 
511,199 tons, valued at £208,740, in 1899. Of ironstone, 107,767 
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tons, valued at £58,272, were obtained in 1890 ; 38,722 tons, 
valued at £20,329, in 1899. In 1899 were also obtained 29,585 
tons of fireclay, 30,355 tons of sandstone, and 11,398 tons of 
limestone. 

In 1891 tbe number of persons in tbe county engaged in indus- 
trial pursuits was 23,258 men and 7030 women, of whom 2967 men 
were concerned with macMnes and implements, 2746 men with, 
ships, 3305 men and 2030 women with textiles, and 5782 men with 
minerals. Fishing is carried on on a small scale at Helensburgh 
and along the Gareloch, and salmon fishing at Dumbarton. About 
42 miles have been arlded to the railway mileage during the past 
twenty-five years, the largest contributor being the West Highland 
Railway (1894). 

Atjthobities. — J. Irving. History of Dumbartonshire. Dum- 
barton, 1860. — Idem. Boole of Dumbartonshire. Edinburgh, 1879. — 
.Sir W. Fraser. Chiefs of Colqtbhoun. Edinburgh, 1869. — Idem. 
The Lennox. Edinburgh, 1874. — D. Macleod. Castle and Town 
of Dumbarton. Dumbarton, 1877. — Idem. Dumbarton. Dumbarton, 
1884. — Idem. Dumbarton : Ancient and Modern. Glasgow, 1893. — 
Idem. Ancient Records of Dumbarton. Dumbarton, 1896. — J. Glen. 
History of Dumbarton. Dumbarton, 1876. Wa.) 

DuinffiCSj a royal and parliamentary burgh. (Dum- 
fries group), railway station, and county town of Dumfries- 
shire, Scotland, on the left bank of the river Nith. The 
town is half industrial, half residential. The station has 
been largely rebuilt, and recent erections are a new 
post office, St George's HaU, a volunteer drill hall, a 
contagious diseases hospital, a new academy (^20,000), 
and a Crichton Institution chapel (^30,000). The cor- 
poration purchased the gasworks in 1878, and has rebuilt 
.and enlarged them. Public baths and wash-houses were 
presented to the town in 1898, and a marble statue of 
Burns was unveiled in 1882. A free library is under con- 
.struction. The School Board controls an endowed academy. 
A novitiate has lately been added to the Commercial 
College of the Marist Brotherhood. Population of royal 
burgh (1881), 15,759; (1891), 16,675; of parliamentary 
burgh (1891), 18,049 ; (1901), 17,081. Maxwelltown, 
'On the other side of the river, and in Kirkcudbrightshire, 
but included in the parliamentary burgh of Dumfries, is 
a burgh of barony and a police burgh. The new bridge 
•connecting the towns has been widened. There are in 
Maxwelltown 2 tweed mills, 3 hosiery factories, and dye- 
works. Recent erections are a Roman Catholic church 
.and convent, an Episcopal mission church, a court house, 
..and a new prison for Dumfries. Population (1891), 4975 ; 
(1901), 5789. 

Dum'FrieSShire, a border county of Scotland, 
bounded S. by the Solway Firth, N. by Lanark, Peebles, 
.and Selkirk, W. by Ayr and Kirkcudbright, and S. by 
Cumberland. 

Area and Po;pulation. — In 1891 the Lanark parts of the parishes 
of Moffat and Kirkpatrick- Juxta were transferred to Dumfries- 
shire. The area of the county, according to the latest official 
■ estimate, is 688,057 acres, or 1068’8 square miles. The popula- 
tion was in 1881, 74,808 ; in 1891, 74,221 ; in 1891, on the above 
.area, 72,245, of whom 34,898 were males and 39,347 females; 
in 1901, 72,569. On the old area, taking land only (680,217 
acres or 1062*8 square miles), the number of persons to the square 
mile in 1891 was 70, and the number of acres to the person 9*2. 
In the registration county the population decreased 2*5 per cent, 
between 1881 and 1891. Between 1881 and 1891 the excess of 
births over deaths was 7053, and the decrease of the resident 
population 1922. The following table gives particulars of births, 
"deaths, and marriages in 1880, 1890, and 1899 : — 


Tear. 

Deaths. 

Marriages. 

Births. 

Percentage of 
Illegitimate. 

1880 

1417 

469 

2252 

14*4 

1890 

1469 

486 

1962 

13*46 

1899 

1255 

482 

1835 

10*8 


The following table gives the birth-rate, death-rate, and 
marriage-rate per thousand of the population for a series of 
years 
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ISSO. 

lSSl-90., 1S90. 

1S91-9S. 

1899. 

Birth-rate . 
Death-rate . 
Marriage -rate 

29*60 

18*63 

6*17 

28*51 

19*13 

6T4 

26 *37 
19*74 
6*53 

26*16 

19*22 

6*32 

25*33 

17*32 

6*65 


In 1891 there were 201 Gaelic-speaking persons in the county, 
and 75 foreigners. Valuation in 1889-90, £623,427 ; 1S99-1900, 
£629,765. 

Administration , — The county returns a member to Parliament. 
Royal burghs are Dumfries (17,081), Annan (5804), Lochmaben 
(1328), and Sanquhar (1379), which all belong to the Dumfries 
group of parliamentary burghs. Langholm (3142) is the largest 
ohee burgh. There are 43 civil parishes, and 2 poorhouses, 
esides the one at Dumfries ; the number of paupers and 
dependants in September 1899 was 1547. Dumfries forms a 
sheriffdom with Kirkcudbright and 'Wigtownshire, and there is 
a resident sheriff-substitute at Dumfries, who sits also at Annan, 
Langholm, and Lockerbie. 

Hducation. — Forty-five school boards manage 92 schools, which 
had an average attendance of 10,418 in 1898-99, while 13 volun- 
tary schools (2 Roman Catholic and 1 Episcopal) had an attend- 
ance of 1624. There are academies at Dumfries, Gloseburu, 
Annan, Langholm, and Moffat, and Dryfesdale public school and 
others earned grants in 1898-99 for giving higher education. The 
county council and most of the burgh councils hand over the 
bulk of the ‘‘residue” grant to the County Committee on 
Secondary Education, which expended in 1899 £1076 of parlia- 
mentary grant, and £1356 thus contributed on building grants, 
apparatus, subsidies to higher schools, bursaries, and science and 
technical classes, embracing agriculture, dairying (at Kilmarnock 
Dairy School), and practical chemistry. 

Agriculture . — The percentage of cultivated area was 37*6 in 
1898 ; 31,531 acres were under wood in 1895, 1311 having been 
planted since 1881. Wheat is a steadily diminishing crop, and 
the oats acreage, which was 48,292 in 1871, was 43,937 in 1898. 
The following table gives the principal acreages at intervals of 
five years from 1S80 : — 


Tear. 

Area under 
Crops. 

Corn 

Crops. 

Green 

Crops. 

Clover. 

Permanent 

Pasture. 

Fallow. 

1880 

231,447 

50,406 

25,783 

71,450 

83,221 

587 

1885 

238,158 

49,708 

25,331 

69,294 

93,535 

290 

1890 

249,168 

48,557 

25,978 

76,306 

98,145 

130 

1895 

259,082 

46,495 

24,996 

82,797 

104,374 

344 

1899 

259,764 

44,414 

23,551 

80,838 

110,790 

106 


The following table gives particulars of the live stock during 
the same years : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or 
Heifers in 
Milk or Calf, 

Sheep. 

Pigs. 

1880 

7414 

55,576 

16,266 

517,288 

10,286 

1885 

7240 

57,119 

18,677 

490,641 

12,154 

1890 

7409 

58,211 

18,420 

527,319 

11,034 

1895 

7990 

58,067 

19,489 

525,301 

11,531 

1899 

7484 

62,016 

20,339 

565,490 

10,915 


Pig-feeding has fallen off steadily since the value of the pork 
product reached £100,000 in 1867. Arable farms range from 100 
to 300 acres, and pastoral from 300 to 3000. At the date of 
the last return, 1895, the average size of the 2785 holdings 
was 93 acres; 21*83 were under 5 acres, 30*41 between 5 and 
50, and 47*76 over 50 acres. The number of farms between 50 
and 100 acres was 384 ; between 100 and 300, 763 ; between 300 
and 500, 147 ; between 500 and 1000, 34 ; and there were 2 over 
1000 acres. The fortunes of agriculture of recent years have 
not tended to deprive tbe county of its general pastoral appear- 
ance. At the census of 1891 there were 7122 men and 1089 
women engaged in agriculture. 

Industries and Trade . — The following table shows the output 
of minerals for 1890 and 1899 ; the figures for coal represent the 
output of Dumfries and Argyll shires conjointly : — 


Tear, 

Coal. 

Lead Ore. 

Saudstoue, ] 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1890 

1899 

106,128 

154,786 

£38,471 

£58,690 

1863 

1848 

£12,973 

£14,600 

246,912 

£83,039 


The number of persons engaged in industrial pursuits in 1891 
was 9754 men and 3535 women, of whom 2047 men were con- 
nected with minerals, and 1192 men and 1308 women with 
textiles. Dumfries and Annan [q.v.) are the ports. Only 2 miles 
have been added to the railway mileage during the past twenty- 
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five years, but a light railway (16 miles) from Dumfries to Honiaive 
has been sanctioned. 

AuTHoniTiES. — ^W. M'Dowall. Sistory of the Burgh of Bumr 
■fries. Edinburgh, 1887. — Mem. Memorials of St MichaeVs 
Churchyard. Edinburgh, 1876. — Idem. Chronicles ofLincluden. 
Edinburgh, 1866. — Sir Hekbeet Maxwell. Dumfries aoul 
Calloway. Edinburgh and London, 1897. — Dickie. Dumfries 
and Bound About. Dumfries, 1898. — TransacHons of the Dum- 
friesshire and Galloway Natural History and Antiquarian Society. 
— J. Macdonald and J. Barbotje. Birrens and its Antiquities. 
Dumfries, 1897. — R. W. Weie. Mistory of the Scottish Borderers 
Militia. Dumfries, 1877. — Historical MSS. Commission.'— Z . 
Gillespie. Report on the Agriculture of Dumfriesshire. Edin- 
burgh, 1869. — ^Yilliam Eraser. The Booh of CarlaverocTc. 
Edinburgh, 1873. — Idem. The Douglas Book. Edinburgh, 1885. — 
Idem. The Annandale Book. Edinburgh, 1891. — G. Neilson. 
Annandale under the Bruces. Annan, 1S87._ — G. E. Scott- 
Elliox. The Flora of Dumfriesshire. Dumfries, 1896. — C. ^ T. 
Ramage. Drumlanrig Castle and the Douglases. Dumfries, 
1876. (W. Wa) 

Diinabyrg- See Dvinsk. 

Dunbar^ a royal burgh and seaport of Haddington- 
shire, Scotland, near the mouth of the Eirth of Forth, 
28 miles east of Edinburgh by rail. It is a sub-port of 
Leith, but owing to the advent of steam the shipping is 
now extinct. The Victoria Harbour (£20,000) is a refuge 
for vessels between Leith Eoads and the Tyne. The 
fiishing industry has declined. Shipbuilding and paper- 
making are no longer carried on, but the manufacture 
of agricultural implements is considerable, and there is 
a considerable export trade in potatoes. The town is a 
rising watering-place. Episcopal and Eoman Catholic 
churches have been built. Dunbar was formerly one of 
the Haddington group of burghs, but its constituency was 
merged in that of the county in 1885, Population (1881), 
3545 5 (1901), 3581. 

Dunblcine, a market town and police burgh of 
Perthshire, Scotland, on the river Allan, 5 miles north-west 
of Stirling by rail. A masonic hall was erected in 1886 and 
a town hall in 1887. The mineral springs at Cromlixare 
included within the beautiful grounds — 18 acres in extent 
— of the hydropathic establishment, which cost over 
£60,000. The cathedral underwent restoration, 1892-95, 
at a cost of £26,000. Population of police burgh (1881), 
2186; (1901), 2516. 

Duncker, Maximilian Wolfifang' (1811- 
1886), German historian and politician, eldest son of the 
publisher Karl Duncker, was born at Berlin on 15th 
October 1811. He studied at the Universities of Bonn 
and Berlin till 1834, was then accused of participation in the 
students’ societies, which the Government was endeavouring 
to suppress, and was condemned to six years’ imprisonment, 
afterwards reduced to six months. He had already begun 
his labours as a historian, but after serving his sentence in 
1837, found himself debarred till 1839 from completing his 
course at Halle, where in 1842 he obtained a professorship. 
Elected to the National Assembly at Frankfort in 1848, 
he joined the Bight Centre party, and was chosen reporter 
of the projected constitution. He sat in the Erfurt 
Assembly of 1850, and in the second Prussian Chamber 
from 1849 to 1852. During the crisis in Schleswig and 
Holstein in 1850 he endeavoured in person to aid the 
Duchies in their struggles. An outspoken opponent of 
the policy of Manteuffel, he was refused promotion by the 
Prussian Government, and in 1857 accepted the professorship 
of history at Tubingen. In 1859, however, he was recalled 
to Berlin as assistant in the Ministry of State in the 
Auers wald Cabinet, and in 1861 was appointed Councillor 
to the Crown Prince. In 1867 he became Director of the 
Prussian Archives, with which it was his task to incorpo- 
rate those of Hanover, Hesse, and Nassau. He retired on 
1st January 1875, and died at Ansbach on 21st July 1886. 


Duncker’s eminent position among German historians rests 
mainly on his Geschichte des Altertlmms (1st ecL, 1852-57 ; 
5th ed., in 9 vols., 1878-86 ; English translation by Evelyn 
Abbott, 1877-82). He edited, with J. G. Droysen, 
Preussische Staatsschriften, Politische C orrespoyidenz 
Friedrichs des Grossen, and Urhunden und Actenstiiche 
zur Geschichte des Kurfursten Friedrich Wilhelm von 
Brandenburg. To the period of his political activity 
belong, Zur Geschichte der deutscJien Reichsversammlung in 
Frankfurt (1849); Heinrich von Gagern (1850), in the 
series of Manner der Gegenwart ; and the anonymous 
Vier Monate ausiodrtiger Politik (1851). His other works 
include Origines Germanicce (1840); the lectures Die 
Krisis der Reformation (1845) and Feudalitdt und 
Aristokratie (1858); Aus der Zeit Friedrichs des Grossen 
und Friedrich Wilhelms III. Abhandlungenzur preussischen 
Geschichte (1876); followed after his death hj Abhand- 
lungen aus der griechischen Geschichte and Ahhandlungen 
aus der neueren Geschichte (1887). (h. Sy ) 

DlJnda.lk, a seaport, urban sanitary district, and 
formerly (until 1885) a parliamentary borough in the 
county of Lonth, Ireland, on Dundalk Bay,* 50 miles, 
north of Dublin. It is a large railway centre, being in 
communication with Belfast, Dublin, Londonderry, and vid 
Clones with the western counties. There are also branch 
lines to Ardee and Greenore, from which there is a service 
of steam packets to Holyhead. Steamers leave for Liver- 
pool several times a week, carrying large quantities of farm 
produce and live stock. In all, 833 vessels of 111,374 
tons entered in 1899, and 426 of 72,684 tons cleared. The 
number of vessels registered in the fishery district in 1899 
was 191, employing 689 men and boys. Population 
(1881), 11,913 5 (1901), 13,067. 

Dundee; a seaport, royal and parliamentary burgh 
(returning two members), and county of a city (1894), 
Forfarshire, Scotland, on the north bank of the Firth of 
Tay, 59 miles north-north-east of Edinburgh by rail. Its 
area is 4201 acres. Jute has displaced linen as the principal 
manufacture of the city, and gives employment to 30,000' 
hands, flax employing about 1 0, 000. The total annual value 
of the product of jute goods is estimated at £3,800,000, and 
of linen goods at £450,000. The following table shows the 
imports of raw materials and the exports of manufactured 
articles for 1890, 1895, and 1899 : — 


Year. 

Imports. | 

Flax. 

Tow and 
Codilla. 

Hemp. 

Jute. 

1890 

1895 

1899 

Tons. 

29,896 

21,673 

15,753 

Tons. 

4776 

5175 

6485 

Tons. 

1053 

2147 

1826 

Tons. 

206,759 

277,314 

198,718 

Exports. 

Linen and Jute Cloth. 

Bags and 
Sacks. 

Sea. 

Yarn. 

Sea. 


Tons. 

Tons. 

Tons. 

1890 

72,371 

16,900 

21,189 


Bail. 

Sea. 




Tons. 

Tons. 



1895 

72,101 

97,057 

16,448 

24,531 

1899 

81,107 

81,500 

17,910 

33,808 


The Arctic seal and whale fishing employed 6 vessels in 
1898. The total expenditure on the harbour, with its 36 J 
acres of wet docks and tidal basin, was £1,088,620 up to 
1898, and the debt was then £386,883, including £20,000 
for the Tay ferries, which were taken over by the Harbour 
Trust in 1890, and on which £58,465 has since been ex- 
pended. In 1891 the revenue of the harbour was £62,829, 
and in 1898 £60,636. In 1888, 1244 vessels of 520,363- 
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tons entered the port, and 774 vessels of 341,192 tons 
cleared; in 1898, 1497 vessels of 661,264 tons entered, 
and 1 117 of 729,067 tons cleared. The registered shipping 
at the port at the close of 1898 was 140 vessels of 109,073 
tons. In 1889, 14 vessels of 18,311 tons were launched 
from the shipbuilding yards; and in 1899, 19 vessels of 
17,908 tons. Eecent erections are the Victoria Art Gal- 
leries, the Victoria Hospital for Incurables, the Maternity 
Hospital and Nurses’ Home, infectious diseases hospital, 
small-pox hospital, royal lunatic asylum, and bronze 
statues of Queen Victoria (1899) and Burns (1 880). Lochee 
Park (25 acres) and Fairmuir (12 acres) were presented to 
the town in 1883 and 1890. Dundee Law has been 
acquired by the corporation, and the Barrack Park was 
bought in 1893 for <£40,000. The esplanade on the river 
frontage was extended in 1893 to a total length of 2J 
miles ; and about 130 acres of additional recreation ground 
are about to be reclaimed from the river, as a result 
of which the esplanade will be extended another half 
mile. A large part of the town has been reconstructed of 
late years, under an Improvement Act, at a total cost of 
about half ^ a million sterling; and another scheme of 
reconstruction is in progress, which will cost a further 
sum of £350,000. There are 18 Established churches, 
32 United Free, 8 Congregational, 5 Scottish Epis- 
copal, 5 Roman Catholic, 2 Wesleyan, and 6 belonging 
to other denominations. Dundee University College was 
founded in 1881 by Dr and Miss Baxter, and has now 
endowments amounting to £224,027. The college has, 
after much litigation, been incorporated with the Univer- 
sity of St Andrews, and has a staff of principal, 13 profes- 
sors, and numerous lecturers in arts, science, medicine, and 
law. Evening classes form an important part of the 
teaching scheme, and a training college for teachers has 
just been inaugurated. There are also a technical insti- 
tute, two endowed high schools — one for boys and the other 
for girls — and 35 elementary schools. The two academies 
and 21 of the elementary schools are managed by the 
School Board, and have an average attendance of 17,553 ; 
while the other 14 schools, of which 6 are Roman Catholic 
and 4 Episcopal, have an average attendance of 5176. On 
board a training-ship, which lies in the Tay, there are about 
400 boys, one-fourth of whom belong to Dundee. Valuation 
in 1889-90, £640, 225; 1899-1900, £829,388. Population 
{1881), 140,794; (1891), 154,118; (1901), 160,871. 

Authorities. — David Barrie. The City of Dundee Ulus^ 
trated. Dundee, 1890. —J. M. Beatts. The Municipal History 
of Dundee. Dundee, 1878.— Charles S. Lawson. Guide-BooJc 
to Dundee , — Alexander Maxwell. Old Dundee. Dundee, 
1891. — Idetn. History of Old Dundee. Dundee, 1884. — Dundee 
Tear -Booh ^ 1878-99. — A. C. Lamb. Dundee : its Quaint and 
Historic Buildings. Dundee, 1895. — A. H. Millar. Boll of 
Bminent Burgesses of Dundee. Dundee, 1887. (w. Wa.) 

Dunedin, the third largest city of New Zealand, 
with (1901) 53,294 inhabitants, not including 2205 
persons in the borough of Port Chalmers, eight miles 
distant, on the same harbour. The former prosperity 
of Dunedin has lately revived, owing in part to gold- 
dredging in the Otago rivers. The University College 
includes a School of Medicine and Medical Museum, and 
a School of Mines. The University library contains 5000 
works of reference, well selected. The primary and 
secondary schools of the town are excellent. Four hundred 
and two pupils attend the School of Art, and there is a 
small training college for state teachers. Dunedin is well 
built and well administered. The total import and export 
trade was £2,721,577 in 1893; £4,423,442 in 1899; 
and £3,636,248 in 1900. The headquarters of the Union 
Steamship Company of New Zealand are in Dunedin. 

Dunfermline, a royal, parliamentary (Stirling 
and Dunfermline group), and police burgh and city of 


Fifeshire, Scotland, 5^ miles north of the Forth Bridge by 
rail. The new corporation buildings were completed in 
18/9 and cost £25,000; other erections have been a 
public hall, a Carnegie free library, and new buildings for 
the high school. Population of the royal and police 
burgh (1881), 19,915; (1901), 25,250. 

Dung’Q.nnorij an inland town and urban sanitary 
district in the county of Tyrone, Ireland, 944 miles north- 
north-west of Dublin by rail. It ceased lo be a par- 
liamentary borough in 1885. Population (1881), 4084 * 
(1901), 3693. 

Dy riga.rpyr, a native state of India, in the 
Rajputana Agency, in the extreme south of Rajputana. A 
large portion is hilly, and inhabited by Bhils. Its area is 
1440 square miles. The population in 1881 was 86,429 ; 
in 1891 it was 165,400, including 66,952 Bhils, who were 
not enumerated in 1881, giving an average density of 115 
persons per square mile. In 1901 the total population 
was 100,018, showing an apparent decrease of 40 per 
cent., due to the famine of 1899-1900. The revenue in 
1896-97 was Rs.2,21,297, and the tribute w^as Rs,34,147. 
An annual fair is held at Baneswar, where goods are sold 
to the value of Rs. 2, 50, 000, chiefly cloth, Kherwara is 
the headquarters of the Meywar Bhil corps. 

Dung'a.rva.nii a maritime town and urban sanitary 
district in the county of Waterford, Ireland, 125 miles 
south-west of Dublin by rail. It ceased to be a parliament- 
ary borough in 1885. The exports are chiefly agricultural. 
Population (1881), 6306; (1901), 4850. 

Dunkirk^ or Duneieeque, a seaport and chief 
town of arrondissement, department of Nord, France, 53 
miles north-west of Lille by rail. It has a chamber of 
commerce, a library, two hospitals, a college, and schools of 
design, painting, architecture, and music. An important 
wool depot and market has been established here under 
the auspices of the Chamber of Commerce (1900), The 
spinning of flax, hemp, and jute, and the manufacture of 
artiflcial manures, soap, and esparto bathing shoes, have 
become important industries. A shipbuilding yard covering 
an area of 27 acres and fitted with the newest appliances 
has been recently established. The first ships were laid 
down in 1901. Direct steamship service has been arranged 
with Cochin China and with South America (La Plata 
river). The number of vessels entered and cleared in 
1900 was respectively 2698, tonnage 1,613,774, and 
2622, tonnage 1,613,188 ; of which British vessels entered 
numbered 1107 of 600,672 tons, and cleared 1099 . of 
687,412 tons. Large quantities of produce are im- 
ported from Australia, India, and North and South 
America. The principal imports in 1900 were grain, coal, 
iron ore, nitrate of soda, wool, oil-seeds, wood, raw fibres, 
petroleum, pitch, metals ; and the principal exports sugar, 
coal, iron and steel, phosphates, forage, bricks, cement. 
The Iceland cod -fishery, emplo 3 rLng 83 vessels manned 
by 1436 men, yielded 4569 tons of fish and 280 tons of 
oil. The harbour accommodation has been greatly in- 
creased since 1875, and now comprises seven basins, while 
still further extensions are projected. The entrance canal 
from the sea to the outer harbour has a length of 3113 
feet, width between jetties 229 feet (to be increased to 
425 feet), depth ordinary spring tide 27 feet. The total 
length of quayage is nearly 5 miles. A canal connects 
the docks with the inland canals. Three lighthouses now 
mark the approach to the port, of which one at an altitude 
of 193 feet is visible 42 miles. Population (1881), 34,769 ; 
(1901), 40,329. 

Dunkirk^ a city of Chautauqua county, New York, 
U.S.A., in 42“ 29' N. lat. and 79“ 20' W. long., on the 
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south, shore of Lake Erie. It is regularly laid out, has a 
good harbour, with a fair share of the lake commerce, and is 
entered by no fewer than five railways, which give it a 
large inland trade. It is a manufacturing city, and con- 
tains locomotive works. Population (1880), 7248 ; (1890), 
9416 ■ (1900), 11,616, of whom 3338 were foreign-born. 

Dillinior©, a borough of Lackawanna county, Penn- 
sylvania, U.S.A., in the anthracite coal region, at an 
altitude of 939 feet. It is on the Erie and Wyoming 
Yalley Eailway. The mining and handling of anthracite 
coal constitute its principal, almost its sole, industry. Popu- 
lation (1880), 5151 ; (1890), 8315; (1900), 12,583, of 
whom 3103 were foreign-born. 

DunmOW; a town in the Epping parliamentary 
division of Essex, England, 12 miles north-west by north 
of Chelmsford by rail. It ceased to be a corporate town 
in 1886, and the town hall (1578) has been purchased by a 
company. Area of parish, 6795 acres; population (1881), 
3005; (1901), 2704. 

Dunoon, a watering-place and police burgh (1868) 
of Argyllshire (including Dunoon, Kirn, and Hunter's 
Quay), on the west shore of the Eirth of Clyde, nearly 
opposite Greenock. Eecent constructions are a combina- 
tion hospital, a new pier at Dunoon, and a court house. 
An esplanade has been laid out, and Dunoon Castle and 
grounds made into a place of recreation. A statue of 
Burns’s “Highland Mary" was erected in 1898. One of 
the public schools is a grammar school. Population 
(1881), 4692; (1901), 6772. 

Duns, a burgh of barony, police burgh, and railway 
station of Berwickshire, Scotland, 44 miles east-south-east 
of Edinburgh by road. There are a town hall, county 
buildings, a corn exchange, a mechanics’ institute, and a 
public library. Duns has become the virtual county town of 
Berwickshire, and the county buildings are being enlarged 
with a view to its being legally constituted as such. 
Population (1881), 2438; (1901), 2206. 

Dunstclble, a municipal borough and market town 
in the Luton parliamentary division of Bedfordshire, 
England, 37 miles north by west of London by rail. A 
grammar school has been founded out of the funds of the 
Ashton charity, and an endowed school built. Extensive 
printing works have been established. Area, 453 acres ; 
population (1881), 4627 ; (1901), 5147. 

Dupanloup, F4iix Antoine Philibert, 

Erench ecclesiastic (1802-1878), was born in Savoy on 
3rd January 1802. In his earliest years he was confided 
to the care of his brother, a priest in the diocese of 
Chambery. In 1810 he was sent to a pensiorvnat 
eccUsiastique at Paris. Thence he went to the seminary of 
St Nicolas de Chardonnel in 1813, and was transferred to 
the seminary of St Sulpice at Paris in 1820. In 1825 he 
was ordained priest. In the same year he became vicar of 
the Madeleine at Paris. He became the founder of the 
celebrated Academy at St Hyacinthe, and received a letter 
from Gregory XYI. eulogizing his work there, and calling 
him Apostolus juventutis. His imposing height, his noble 
features, his brilliant eloquence, as well as his renown for 
zeal and charity, made him a prominent feature in Erench 
life for many years. Crowds of persons attended his 
addresses, on whom his energy, command of language, 
powerful voice, and impassioned gestures made a profound 
impression, "^^en made bishop of Orleans in 1848, he 
pronounced a fervid paneg 5 n:ic on Joan of Arc, which 
attracted attention in England as well as France. Before 
this he had been sent by Archbishop Afire to Borne, 
and had been appointed Eoman Prelate and Protonotary 
Apostolic. For thirty years he remained a notable figure in 
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France. He instituted the celebrated catechetical method 
of St Sulpice, and, with Mgr. Darboy, took a prominent 
part in opposing the proclamation of papal infallibility in. 
1870. He died on 11th October 1878. (j. j. l.*) 

DUppCl, a village of Prussia, province of Schleswig- 
Holstein, opposite the little towm of Sonderburg (on the 
island of Alsen), the scene of bloody contests between the 
Germans and the Danes. Here in 1848 the former were 
repelled by the latter. The Danes then constructed strong 
earthworks at this sjDot, the key of Alsen, which, however, 
were stormed by the Germans in the following year. At 
the outbreak of the war between Denmark and Austria- 
Prussia in 1864 the Danes had established themselves in 
this same position behind a dozen lines of earthworks, but 
their defences were stormed by the Prussians on the 18th 
April of the year named. After being still further 
strengthened and linked with similar defences at Sonder- 
burg, the Duppel entrenchments were abandoned in 1881 
in favour of the project of fortifying Kiel. 

Dupuy, Charles Alexandre (1851 ), 

French statesman, was born at Le Puy, 5th November 
1851, his father being a local official. After being a 
professor of philosophy in the provinces, he was appointed 
a school inspector, and thus obtained a practical acquaint- 
ance with the needs of French education. In 1885 he 
was elected to the Chamber as an Opportunist Eepub- 
lican. After acting as “reporter " of the budget for publicr 
instruction, he became minister for the department, in 
M. Eibot’s cabinet, in 1892. In April 1893 he formed a 
ministry himself, taking as his office that of minister of the 
interior, but resigned at the end of November, and on 5 th 
December was elected president of the Chamber. During 
his first week of office an anarchist, Yaillant, who had 
managed to gain admission to the Chamber, threw a bomb' 
at the president, and M. Dupuy’s collected bearing and 
conduct on this occasion gained him much credit. In 
May 1894 he again became premier and minister of the 
interior ; and he was by President Carnot’s side when the 
latter was stabbed to death at Lyons in June. He then 
became a candidate for the presidency, but was defeated, 
and his cabinet remained in office till January 1895 ; it 
was under it that Captain Dreyfus was arrested and 
condemned (23rd December 1894). The progress of 
V affaire then cast its shadow upon M. Dupuy, along with 
other French “ministrables," but in November 1898, after 
M. Brisson had at last remitted the case to the judgment 
of the Cour de Cassation, he formed a cabinet of Eepublican 
concentration. In view of the apparent likelihood that 
the judges of the criminal division of the Cour de Cassation 
— who formed the ordinary tribunal for such an appeal — 
would decide in favour of Dreyfus, it was thought that M. 
Dupuy’s new cabinet would be strong enough to reconcile 
public opinion to such a result; but, to the surprise of out- 
side observers, it was no sooner discovered how the judges 
were likely to decide than M. Dupuy proposed a law in the 
Chamber transferring the decision to a full court of all the 
divisions of the Cour de Cassation. This arbitrary act, 
though adopted by the Chamber, was at once construed aS' 
a fresh attempt to maintain the judgment of the first 
court-martial; but in the interval President Faure (an 
anti-Dreyfusard) died, and the accession of M. Loubet 
doubtless had some efiect in quieting public feeling. At 
all events, the whole Cour de Cassation decided that there 
must be a new court-martial, and M. Dupuy at once 
resigned (June 1899). 

Dupuy de L6me, Stanislas Charles 
Henri Laurent (1816-1885), French naval architect, 
the son of a retired naval officer was born at Ploemeur, near 
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Lorient, on 15th October 1816. He entered the !^cole 
Poly technique in 1835, and in 1842 was sent to England 
to study and report on iron shipbuilding. Acting on his 
report, which was published in 1844, the Government 
built their first iron vessels under his supervision. He 
planned and built the steam line-of-battle ship Napoleon 
(1848 “52), and devised the method of altering sailing 
ships of the line into steamers, which was afterwards 
extensively practised in both France and England. He 
also showed the practicability of armouring the sides of 
a ship, and the frigate Gloire gave a very clear demon- 
stration of his views. It was the beginning of the great 
change in the construction of ships of war which has 
been going on ever since. In 1857 Dupuy de L6me was 
appointed “chef de la direction du materiel,” at Paris; 
and in 1861 “ inspecteur general du materiel de la marine.” 
In 1866 he was elected a member of the Academic des 
Sciences. At the beginning of the war with Germany in 
1870 he was appointed a member of the Committee of 
Defence, and during the siege of Paris occupied himself 
with planning a steerable balloon, for carrying out which 
he was given a credit of 40,000 fr. ; but the balloon was 
not ready till a few days before the capitulation. The 
experiments that were afterwards made with it did not 
prove entirely satisfactory. In 1875 he was busy over a 
scheme for embarking a railway train at Calais, and * ex- 
hibited plans of the improved harbour and models of the 
“bateaux porte - trains ” to the Academic des Sciences 
in July. In 1877 he was elected a senator for hfe. 
He received the cross of the Legion of Honour in 1845, 
was made a commander in 1858, and grand officer 
in December 1863. He died at Paris on 1st February 
1885. (j. K. L.) 

Duquesnei a borough of Allegheny county, Penn., 
U.S.A., on the Monongahela river, and on a line of the 
Pennsylvania Eailway, a few miles south-east of Pittsburg. 
It is an iron-manufacturing place of recent growth. Popu- 
lation (1900), 9036, of whom 3451 were foreign-born and 
192 negroes. 

Dtir 4 Sl.nC 0 (ancient Druentia or Durentia^ from Celtic 
“dour,” water), a river of South-East France, tributary to 
the Rhone. It rises in the department of Hautes Alpes, 
near the Italian frontier, at the foot of the Gondran Pass, 
3 or 4 miles in direct line east of Briangon. Here, in a 
valley open to the north and dominated by lofty mountains, 
are deep ponds apparently with no outlet, but really 
drained by a subterranean channel which issues 2 miles 
to the north. The stream then flows south-west, passing 
Mont Genfevre, and at the hamlet of Alberts is joined by the 
Clair^e, a mountain torrent from the north. The Durance 
passes Briangon through a defile between that town and 
the fortress of Trois-T^tes, and about 5 miles lower bends 
to the south and flows for IJ miles through the deep 
gorge of Bessie or Baiss6e. Between Savine and Sisteron, 
in Basses Alpes, the river forms a wide western bend, 
separating the departments of Hautes and Basses Alpes. 
At Sisteron it is joined by an important tributary, the 
Bench, and a little below Volonnes is joined on the left 
bank by the BleCne. It borders for 2^ miles the depart- 
ment of Yar, where it is joined by its most important 
tributary, the Yerdon. It then flows west and north-west 
between the departments of Yaucluse and Bouches duRhdne, 
and falls into the Rhone 3 miles below Avignon. Its length 
is 217 miles, and the area of its basin 5800 square miles. 
The breadth is extremely variable — sometimes very small, 
sometimes spreading to nearly miles. At its outfall in 
the Rhone the breadth is only about 130 yards. The 
Durance preserves throughout its whole course the 
character of a torrent, and it is consequently quite useless 
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for navigation, but for irrigation purposes it is of the 
highest importance. Formerly reckoned one of the three 
great scourges of Provence, it is now a source of immense 
benefit. In the departments of Yaucluse and Bouches du 
Rhone it irrigates nearly 100,000 acres, and tracts m the 
Crau formerly sterile and almost worthless are now 
amongst the best lands in France. Its virtue as a 
fertilizing agent is largely due to the immense quantity 
of rich mud which it brings down, containing, according 
to ^M. HervAMignon, as quoted by Joanne, “as much 
assimilable nitrogen 'as 100,000 tons of excellent guano, 
and as much carbon as would be supplied by a forest of 
121,000 acres.” Amongst the principal irrigation canals 
which the Durance supplies are those of PeyroUes, 
Marseille, Crapannes, Cabedan ISTeuf, Alpines, Chateau- 
renard and Eyr agues, and Eognonas. Barrage reservoirs in 
the defile of the Upper Durance and of the Yerdon augment 
and regulate the supply of water to the canals. The 
Durance is classed as flotable from the bridge of St 
Clement (Hautes Alpes) to the Rhone, a length of 159 
miles, but the amount of traffic is small. It is believed 
that in a former geologic period the Durance flowed as an 
independent river through the valley now traversed by the 
Canal des Alpines to the Gulf of Fos, though probably 
having a subsidiary connexion with the Rhone by one or 
more arms. 

Dura.ngfOi a state of Mexico, bounded on the E”. 
by that of Chihuahua, on the E. and S.E. by the state of 
Coahuila; Zacatecas and the Territory of Tepic on the S., 
and Sinaloa on the W. It has an area of 38,020 square 
miles. The population in 1879 was 190,846, and in 1900 
was 371,274. It is one of the richest states of the 
Republic as to agriculture, mining, and stock-raising, and 
is divided into 13 partidos and 49 municipahties. The 
capital, Durango, 574 miles from the city of Mexico, has a 
population of 26,425, and contains many fine buildings, 
notably the cathedral, one of the handsomest in the 
Republic, besides a mint, city and suburban railways, 
electric lights, cotton and woollen mills, foundries, flour 
and sugar mills. Amongst other cities are Yilla Lerdo, 
Guanacevi (6859), San Juan de Guadalupe, ISTombre de 
Dios, San Dimas, and El Oro. 

DurSlZZOi a Turkish seaport on the Adriatic, and 
the chief town of the sanjak of Durazzo, in Albania. The 
chief exports are olive oil — ^largely manufactured in the 
district — wheat, oats, barley, pottery, and skins. The 
population is about 5000. 

D U rbcin, seaport to'wn of Hatal, South Africa. It has 
a population within the township of 39,245 (1898), namely, 
17,705 Europeans, 10,924 natives, and 10,616 Indians. It 
is well laid out, has many good public buildings, including 
a very fine town hall, central railway station, and public 
baths. It has an extensive system of electric lighting 
and an efficient drainage scheme. A tram service connects 
the Point, the town proper, and the Berea, which is the 
residential suburb. The rateable value of the borough in 
1899 was £5,626,695. The harbour, which used to be 
impeded by a bar, has been much improved of late years, 
and this change, besides leading to a large increase of 
shipping business, was of material service in connexion 
with the Boer war. 

Diiren^ a town of Prilssia, in the Rhine province, on 
the river Roer, 19 miles by rail east from Aix-la-Chapelle, 
It is the seat of cloth, paper, carpet, flax-spinning, artificial 
wool, sugar, iron-wares, and other manufactures. Here are 
several new buildings and monuments — the former em- 
bracing the provincial lunatic asylum and the church of 
St Joachim; the latter, monuments to the Emperors 
William I. and II., Bismarck, and the war of 1 870-7 1. 
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The to'wn hall contains a collection of antiquities. There 
are also a synagogue, technical school, library, and hospital. 
Population (1885), 19,802 ; (1901), 27,171. 

DlJrha.rrij a north-eastern county of England, 
bounded S.E. and S. by Yorkshire, W. by Westmoreland 
and Cumberland, N.W. and N. by Northumberland, and 
E. by the North Sea. 

Area and Population , — The area of the ancient and administra- 
tive connty, as given in the census tables of 1891, was 647,281 acres 
or 1011 square miles, with a population in 1881 of 867,576 and in 
1891 of 1,016,559, of whom 517,942 were males and 498,617 
females, the number of persons per square mile being 1005, and of 
acres to a person 0*64. In 1895 the area of the administrative 
county was slightly enlarged, by the transference from the North 
Riding of Yorkshire of the area which, prior to the passing of the 
Local Government Act, 1894, constituted the part of the township 
of Linthorpe in the borough of Stockton. The area of the registra- 
tion county is 764,788 acres, with a population in 1891 of 1,024,369, 
of whom 668,782 were urban and 355,587 rural. Within the regis- 
tration area the population between issi and 1891 increased 26*28 
per cent. The excess of births over deaths between 1881 and 1891 
was 169,257, and the actual increase of the resident population was 
148,885. In 1901 the population was 1,187,324. 

The following table gives the number of marriages, births, and 
deaths, with the number of illegitimate births, for 1880, 1890, and 
1898 


Tear. 

Marriages. 

Births, 

Deaths- 

Illegitimate Births. 

Males. 

Females. 

1880 

6419 ^ 

33,197 

19,796 

704 

681 

1890 

8534 

36,955 

20,767 

668 

663 

1898 

9977 

40,240 

22,169 

718 

723 


The number of marriages in 1899 was 10,101 ; of births, 40,991 ; 
and of deaths, 22,530. 

The following table shows the marriage-, birth-, and death-rates 
per 1000 of the population, with the percentage of illegitimate 
births, for a series of years ; — 



1870-79. 

1880, 

1SS9. 

1888-97. 

1898. 

Marriage-rate 

17-3 

14*9 

16*9 

15*7 

17*5 

Birth-rate . 

44*3 

38*5 

36*5 

36*0 

35*2 

Death-rate . 

24*0 

22*9 

20*5 

19*3 

19*4 

Percentage of ille- 
gitimate births 

4*2 

4*2 

3*6 

3*8 

3*6 


The birth-rate is much above the average, and the death-rate is 
also above it, but the percentage of illegitimate births is consider- 
ably below it. 

In 1891 the number of Scots in the county was 26,857, of Irish 
27,663, and of foreigners 5366. 

Constitution and Government . — ^The county is divided into eight 
parliamentary divisions, and it also includes the parliamentary 
borough of Sunderland, returning two members ; and the boroughs 
of Darlington, Durham, Gateshead, Hartlepool, South Shields, and 
Stockton-on-Tees, each returning one member. There are nine 
municipal boroughs ; Darlington (44,496 in 1901), Durham (14, 641), 
Gateshead (109,887), Hartlepool (22,737), Jarrow (34,294), South 
Shields (97,267), Stockton-on-Tees (51,476), Sunderland (146,565), 
and West Hartlepool (62,614); Gateshead, South Shields, and 
Sunderland are county boroughs. The following are urban districts : 
Hehhurn (20,901), Hetton (13,673), Houghton-le-Spring (7858), 
Leadgate (4658), Ryton (8448), Seaham Harbour (10,163), Shildon 
and East Thickley (11,759), Southwick (12,643), Spennymoor 
(16,661), Stanhope (1964), Stanley (13,553), Tanfield (8178), Tow 
Law (4371), Whickham (12,851), and Willington (7887). 

Durham is in the north-eastern circuit, and assizes are held 
at Durham. The boroughs of Darlington, Durham, Gateshead, 
Hartlepool, Jarrow, South Shields, Stockton-on-Tees, and Sunder- 
land have separate commissions of the peace. The ancient county, 
w^hich is in the diocese of Durham, contains 238 ecclesiastical 
parishes, and parts of two others. 

^ Education , — The city of Durham {g.v.) is the seat of a univer- 
sity, and it has also a residential training college (diocesan) for 
schoolmasters and schoolmistresses. At Ushaw, near Durham, there 
is a Romau Catholic college. The number of elementary schools 
on 3*lst August 1899 was 519, of which 187 were board and 332 
voluntary ; the latter including 218 National Church of England 
schools, 19 Wesleyan, 54 Roman Catholic, and 51 “ British and 
other. At South Shields there is a board school for blind chil- 
dren ; there is another at Sunderland ; Darlington and Stockton- 
on-Tees have each a board school for deaf children. The average 
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' attendance at board schools in 1899 was 93,095, and at voluntary 
schools 91,713. The total school board receipts for the year ended 
29th September 1899 were over £356,360. The income under the 
Technical Instruction Act was over £1289 ; that under the Agri- 
cultural Rates Act was over £2343. 

Agriculture . — Nearly two-thirds of the total area of the county 
are under cultivation, but nearly two -thirds of this are in per- 
manent pasture. There are also about 49,000 acres of hill- 
pasture, and 29,000 acres under woods. Of the area under corn 
crops, which has greatly diminished, oats occupy about one-half, 
and wheat and barley each about a fourth. Nearly two-thirds of 
the acreage under green crops are occupied by turnips, many cattle 
being raised. The following table gives the acreages of the larger 
main divisions of the cultivated area at intervals of five years from 
1880 


Tear. 

Total Area 
under Cul- 
tivation. 

Corn 

Crops. 

Green 

Crops. 

Clover. 

Permanent 

Pasture. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

415,626 

423,421 

485,084 

439,144 

438,713 

90,771 
81,645 
73,065 
65,038 , 
65,726 

34,835 

35,267 

32,285 

33,023 

33,488 

44,582 

48,265 

56,518 

53,907 

51,780 

226,867 

241.900 

260,064 

277,355 

280,190 

19,155 

16,332 

12,886 

9,425 

7,186 


The following table gives particulars regarding the live stock for 
the same years : — 


Tear. 

Horses. 

Total Cattle. 

Cows or 
Heifers in 
Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

1885 

1890 

1895 

1900 

16,839 

16,586 

17,925 

20,425 

20,167 

62,395 

69,427 

69,037 

71,968 

78,183 

21,124 

25,202 

26,004 

26,190 

28,822 

214,427 

198,471 

224,504 

225,041 

258,257 

7,732 

11,913 

14,758 

12,894 

10,024 


Industries and Trade, — According to the annual report for 
1898 of the chief inspector of factories (1900), the total number of 
persons employed in factories and workshops in 1897 was 99,219, 
as compared with 95,115 in 1896. Only 1760 were employed in 
textile factories. As many as 90,039 were employed in non-textile 
factories, there being an increase between 1895 and 1896 of 7*3 per 
cent., and between 1896 and 1897 of 41 per cent. More than half 
(46,376) were employed in the manufacture of machines, appliances, 
conveyances, tools, &c. This includes those employed in the iron 
and steel shipbuilding yards of the Tyne, Stockton-on-Tees, and 
the Hartlepools. The Tyne shipbuilding industry is second, only to 
that of the Clyde, and the greater portion of it is carried on within 
the Durham boundaries. The total number of ships built in the 
Tyne ports and at the Hartlepools, Stockton, and Sunderland in 
1895 was 174, with a tonnage of 229,868 ; in 1898 it was 224, with 
a tonnage of 319,705. Next to shipbuilding the most important 
industry is the founding and conversion of metal, which in 1897 
employed 17,980 persons, the extraction of metal employing 3148. 
Other industries are the manufacture of paper, &c., employing 3231 
persons ; of chemicals (chiefly on the Tyne), employing 3289 ; and of 
glass (at Gateshead and Sunderland), employing 3264 ; and of clay, 
stone, &c. (chiefly earthenware at Gateshead and Sunderland), 3195. 
In workshops, 7240 persons were employed — 4403 in clothing 
industries. The total number of persons employed in mines and 
quarries in 1899 was 111,720. Of limestone 1,944,207 tons were 
raised in 1899, the largest amount of any county in the United 
Kingdom, of clays 744,453 tons, of which 498,011 were mainly 
fireclay, of sandstone 82,048 tons, of igneous rocks 73,644 tons, 
and of gravel and sand 20,471 tons. But the most important 
mineral is coal. The coalfield of Durham is at present by far 
the most productive of England ; and although the county’s output 
of iron is inconsiderable, its proximity to the great Cleveland 
iron region of North Yorkshire enables it now to produce over 
1,000,000 tons of pig iron annually. There is also a very large 
production of salt from brine. The following table gives particulars 
regarding the more valuable minerals in 1890 and 1899 : — 


Tear. 

Coal. 

Ironstone. 

Lead. 

Salt. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1890 

1899 

30,265,241 

84,870,676 

£11,034,202 

12,066,163 

11,488 

16,960 

£3591 

6360 

9781 

3361 

£81,422 

32,958 

119,971 

197,610 

£64,990 

93,868 


The only fishing stations mentioned in the annual return 
relating to the sea fisheries of the United Kingdom are Sunderland 
and East Hartlepool, the total quantity of fish landed in 1898 being 
118,884 cwt., valued at £95,826. 

AuTHOEiTXES. — Hutchiksok. Eistory and Antiquities of 
the Cowndy Palatine of Durhamy 3 vols. Newcastle, 1785-94. — 
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Surtees. History and Antiquities of the County Palatine of 
Durham, 4 vols. London, 1816-40 . — Raine. History and Anti- 
quities of JVorth Durham. London, 1852. — D. M. A. A Collection 
of Rhymes, Proverbs, and Sayings. C. W. Dunelm, 1859. — Perry 
and Hee-MAN. Illustrations of the Mediaeval Antiquities of the 
County of Durham. Oxford, 1867 . — Lebour. Outlines of the 
Geology of Durham. Newcastle, 1886. See also the Surtees 
Society’s Publications and Transactions of the Architectural Society 
of Durham and Northumberland. (t. F. H.) 

a city, municipal and parliamentary 
borougli (since 1885 returning only one member), and 
county town of Durbam, England, on the Wear, 256 miles 
from London by rail. The cathedral has undergone extensive 
repairs and the chapter-house been restored. The grammar 
school, the diocesan training colleges for schoolmasters and 
schoolmistresses, and the County Hospital have been en- 
larged. A mission church, a high school for girls, and 
the Shire Hall and County Buildings have been erected. 
Manufactures of hosiery and iron-works have been intro- 
duced. Area of municipal borough, 880 acres ; population 
(1881), 14,932; (1901), 14,641. (See Universities.) 

Durh£l.lt1y capital of Durham county, North Caro- 
lina, U.S.A., on the Southern, the Norfolk and Western, 
and the Sea Board Air Line Railways, at an altitude of 
392 feet. It is the seat of Trinity CoUege, a Methodist 
Episcopal institution. The surrender of General J. E. 
Johnston, at the close of the Civil War, took place in this 
neighbourhood on 25th April 1865. The growth and 
prosperity which have come to the city since the Civil 
War are due to the development of its tobacco manufac- 
tures. Population (1880), 2041 ; (1890), 5485; (1900), 
6679, of whom 108 were foreign-born and 2241 negroes. 

Durla.Chy a town of Germany, grand -duchy of 
Baden, 2 J miles by rail east from Carlsruhe. A funicular 
railway runs to the top of the Turmberg. Gardening, 
iron-founding, and the manufacture of sewing and other 
machines, starch, chicory, and pottery are carried on. 
Population (1885), 7656 ; (1901), 11,353. 

Duruyi Jean Victor (1811-1894), French his- 
torian and statesman, was born in Paris on 11th September 
1811. The son of an artisan, he was at first intended 
for his father's trade, but succeeded in passing brilliantly 
through the Ecole Normale Superieure, and then held a 
succession of professorships and educational inspectorships. 
He assisted Napoleon III. in his life of Julius Caesar, and 
his abilities being thus brought under the emperor’s notice, 
he was in 1863 appointed Minister of Education. In this 
position he displayed incessant activity, and a desire for 
broad and liberal reform which aroused the bitter hos- 
tility of the clerical party. Among his measures may be 
cited his organization of higher education (‘^ enseignement 
special”), his foundation of the “conferences pubhques,” 
which have now become universal throughout France, and 
of a course of secondary education for girls by lay teachers, 
and his introduction of modern history and modern lan- 
guages into the curriculum both of the lycees and of the 
colleges. He greatly improved the state of primary educa- 
tion in France, and proposed to make it compulsory and 
gratuitous, but was not supported in this project by the 
emperor. In the new cabinet that followed the elections 
of 1869, Duruy was replaced by Bourbeau, and was made 
a senator. After the fall of the Empire he took no part 
in politics, except for an unsuccessful candidature for the 
Senate in 1876. From 1881 to 1886 he served as a 
member of the Conseil Sup^rieur de ITnstruction Puhlique. 
In 1884 he was elected to the Academic Frangaise in 
succession to Mignet. He died in Paris on 25th November 
1894. Duruy’s fame as a historian rests mainly on the 
revised edition of his Roman history. First published in 
2 vols. under the title of Histoire des Bomains et des 


peuples soumis a leur domination (1843-44), it appeared 
in a greatly enlarged form in 7 vols. under the title of 
Histoire des Bomains depuis les temps les jjIus recules 
jusqyJd la mort de Theodose (1876-85); a magnificent 
illustrated edition was published from 1879 to 1885 
(English translation by W. J. Clarke, in 6 vols., 1883-86). 
His Histoire des Grecs, similarly illustrated, appeared in 
3 vols. from 1887 to 1889 (English translation in 4 vols., 
1892). He was the editor, from its commencement in 
1846, of the Histoire universelle, puhliee par une societe de 
professeurs et de savants^ for which he himself wrote a 
“ Histoire sainte d’apres la Bible,” “ Histoire grecque,” 
“Histoire romaine,” “Histoire du moyen %e,” “His- 
toire des temps modernes,” and “Abrege de I’histoire . 
de France.” His other works include Atlas historique 
de la France accompagne d^un volume de texte (1849); 
Histoire de France de lJf5S a 1815 (1856), of which 
an expanded and illustrated edition appeared as His- 
toire de France depuis Vinvasion des barbares dans la 
Gaule romaine jusqu^d nos jours (1892) ; Histoire popu- 
laire de la France (1862—63) ; Histoire populaire contem- 
poraine de la France (1864-66); Gauseries de voyage 
(1864); and Introduction generale d Vhistoire de France 
(1865). A memoir by Ernest Lavisse appeared in 1895 
under the title of Un Ministre: Victor Duruy. 

DulSSeldorf^ a town of Prussia, in the Rhine pro- 
vince, on the right bank of the Rhine, 24 miles by rail 
north by west from Cologne. Dusseldorf is one of the 
handsomest cities of Western Germany. Its situation on 
the great mid-European waterway and as the junction of 
several main lines of railway has largely favoured its 
rapid growth and industrial development. It is the 
principal banking centre of the Westphalian coal and iron 
trade, and the favourite residence of the leading merchants 
of the lower Rhine. Of late the city has been much ex- 
tended and improved. New quays, with a magnificent 
harbour, affording accommodation for vessels of deep 
draught, have been built, and the trade with the Dutch 
ports and with London thereby greatly enhanced. On 
the south side the town has been of late completely 
metamorphosed by the removal of Koln-Mindner and 
Bergisch Maerkisch stations to a new central station lying 
to the east. The site gained has been converted into new 
boulevards, while the railway to Neuss and Aix-la-Chapelle 
has been diverted through the suburb of Bilk and thence 
across the Rhine by a new iron bridge. A new road 
bridge (completed 1898, 2087 feet long), replacing the 
old bridge of boats, carries the electric tram-line to 
Gref eld, Dusseldorf ranks as one of the art centres of 
Europe, and is especially famous for its school of painting, 
which is largely attended Many handsome modern build- 
ings have been recently erected. The west wing of the 
town hall was rebuilt in 1885. The building of the 
academy of art, in the Renaissance style, was erected in 
1879-81. The art exhibition (1881), with a mosaic fagade, 
contains the municipal picture gallery and a permanent 
exhibition of pictures. lu front of it stands a bronze statue 
of Bismarck (1899). In the old town there are, further, 
the industrial art museum (1896), the historical museum, 
and the industrial art school (1882). In the quarters 
which lie east and north of the old town the most note- 
worthy of the newer buildings are the Johannes (1875-81), 
St Rochus, and the Heil Empfangniss Kirchen (1896) ; 
the law courts ; the Roman Catholic hospital of St Mary ; 
the state archives; the bronze statue of Cornelius, by 
Donndorf (1879) ; the bronze equestrian statue of the 
Emperor William I. (1896); and the war memorial in 
the botanical gardens. To the south of the old town lie 
the assembly hall of the Rhenish provincial diet, an Italian 
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Renaissance edifice (1879), and in front of it a large bronze 
group representing the river Rhine and its chief tributaries, 
by Tushaus and C. Janssen (1897); Petri Kirche; and 
the house in which the poet Freiligrath (1810-76) lived. 
Farther south, in the suburb of Bilk, there are the Flora 
Garten and the Volks Garten, the astronomical observatory 
(51° 12' 25" N. lat., 6° 46' 13" E. long.), and** the harbour. 
Towards the extreme north-east lie the zoological gardens. 
Within quite recent years Dusseldorf has made remarkable 
progress as an industrial centre. The first place is occu- 
pied by the iron industries, embracing foundries, furnaces, 
engineering and machine shops, &c. FText come cotton 
spinning and weaving, calico printing, yarn-spinning, 
dyeing, and similar textile branches, besides a variety of 
other industries. Population (1885), 115,190; (1890), 
144,642; (1895), 175,985; (1900), 212,949. 

Dutch East Indies- See Malay Aechi- 

PELAGO. 

Dux (Czech, DucJiovcov)j a town in the government 
district of the same name in Bohemia, Austria ; the centre 
of an extensive lignite or brown coal deposit, which is 
worked in sixteen different pits. It has also a steam corn- 
mill and a sugar refinery, and manufactures glass, porcelain, 
earthenware, and hosiery. There are numerous memorials 
of Wallenstein in the chateau of Count Waldstein, which 
also contains a collection of arms and armour, a picture 
gallery, and a library of about 24,000 volumes. Popula- 
tion in 1890, 10,141; in 1900, 11,921, the majority 
German and Catholic (Czechs, estimated at 29 per cent. ; 
Protestants and Jews, 1 per cent. each). 

Dviosk, the official name (since 1893) of Dufabfeg, 
a fortress of Western Russia, and district town of the 
government, 183 miles by rail north-west of Vitebsk, 
on the right bank of the Diina, and at the crossing of 
two main hues — Riga-Smolensk and Wilno-St Petersburg. 
It is the chief strategic position for the defence of the 
Diina. The population of Dvinsk rapidly increased from 
25,764 in 1860, to 72,230 in 1897. It consists chiefly 
of Jews (about 30,000), Lithuanians, and Letts. 

Dvof&hy Anton (1841 ), Bohemian musical 

composer, born at Nelahozeves (otherwise Miihlhausen) 
in Bohemia on 8th September 1841, was the son of 
Frantisek Dvorak, a small publican and village butcher. 
At the door of his father’s inn Dvorak first imbibed the 
“concord of sweet sounds” uttered by peripatetic musi- 
cians, and there he first appeared as a practical musician, 
taking his place among the fiddlers who scraped out their 
“furiants” and other wild dances for the benefit of the 
holiday-making local beaux and belles. At the village 
school he learnt from J osef Spitz both to sing and to play 
the violin with so much effect that soon he was able to assist 
in the parish church services. But the seriousness of life 
came home soon to the youth, who at twelve years old was 
sent by his father to Zlonic, near Schlan, to an uncle, with 
whom he lived while passing through the higher-grade 
classes at school. Here, too, he was fortunate enough 
to find a valuable friend in A. Liehmann, organist and 
chief musician of the little town, a competent musician, 
who instructed the boy in elementary theory, organ and 
pianoforte playing. The theory studies, however, could 
not long be continued, since Liehmann soon acknowledged 
in his own dialect that “Aus Tonda, dem Sapperments- 
buben ’mal ’was werden konnte,” at the same time realiz- 
ing that he could not do much to assist. But Dvorak 
soon left Zlonic for Bohmisch-Kamnitz, where he learnt 
German and advanced his musical studies under Hancke. 
A year later he was summoned to return to Zlonic to 
assist his father, who had set up in business there. But 


his craving for a musical career was not to be denied, and 
after considerable trouble with Dvorak senior, consent 
was obtained to his settling in Prague in order to devote 
himself entirely to music. In October 1857 Dvorak 
entered the organ-school of the “ Gesellschaft der Kir- 
chenmusik,” where he worked for three years. The small 
financial aid his father was at first able to lend soon 
ceased, and after being in Prague but a few months 
Dvorak found himself practically thrown on his own 
resources to obtain a livelihood. This he obtained pre- 
cariously by Inlaying the viola in a private orchestra and 
by making music in various inns of the town. On the 
opening in 1862 of the Bohemian Interimstheater, Dvoffik, 
with part of this band, formed the nucleus of the theatrical 
orchestra, and remained connected with it for eleven 
years, when he became organist of the church of St 
Adalbert. At this time his small stipend was augmented 
slightly by the fees of a few pup)ils, though the privations 



ANTON dvoiIak. 

(From a photograph ly Drayaott^ London,) 


suffered by him and his wife — ^.whom ho had recently 
married — must have been great. But in spite of financial 
worry and of the amount of time ho had to devoto to 
his professional duties and private pupils, Dvofik found 
leisure not only for his own studios of the classics, but 
also to compose. His work, like his daily life, was l)oaet 
with difficulties, for he had not the means to provide 
himself with sufficient music-paper, much less to hire 
a pianoforte ; and it is possible that several of his import- 
ant early works would never have been written had it 
not been for the generosity of Karol Bendl, the distin- 
guished composer, who helped him in many ways. 

Dvof4k himself has said since that he retained no recol- 
lection of much that he then composed. In and about 
1864 two symphonies, a host of songs, some chamber- 
music, and an entire opera, Alfredj lay unheard in his 
desk. The libretto of this opera was made up from 
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materials found in an old almanack. Most of these works 
were burnt long ago. In 1873 he made his first bid for 
popularity by his patriotic hymn Die Erben des weissen 
Bergen (published many years later as Op. 30). Its 
reception was enthusiastic, and Dvorak’s subsequent works 
were eagerly awaited and wai'mly received on production. 
In 1871 his opera Konig tmd Kohler resulted in a fiasco 
at Prague, owing to its mixture of styles. ISTothing 
daunted, Dvorak recomposed the whole work in three 
months. In 1875 he obtained a stipend from the 
Kultus-Ministerium at Vienna on the recommendation of 
Brahms and Planslick, which freed him from care and 
enabled liim to indulge in composition to his heart’s 
content. Following on this success came a commission 
in 1877 from Simrock in Berlin for a series of Slavic 
dances, which took the public by storm. Immediately 
compositions, old and now, began to pour from the pub- 
lisher. English sym[)athy was entirely won by the Btahat 
Mater in 1883, and increased by the symjdionics in D, 

D mi., and F, O, and E mi. (The Amerimn\ and the 
cantata The Epec.trda Bride^ but somewhat chilled by the 
oratorio Lmhiila, a comparatively feeble work written 

to suit EtigUsh taste” for tlio Leeds Festival of 188G. 
The three overtures Opi). 91, 92, 93, failed to hold their 
place, but the pseudo -American symjdiony has l) 0 (iomc 
one of Dvorak’s most popular works, 5ind much of his 
chamber "musi(^, of which thox'o is abundaiu'.c, seems ([uito 
permanent in its ]>laco in comfort ]>r<)gr<unm(xs. In 1892, 
after having freciueutly visited England, DvoHk took up 
the duties of In^ad of the prin(;i[)al American school of 
music in Now York. There ho remained till 189»5, when 
ho roturniul to Prague. 

Dvonik’s music is cliaracteristically national, though 
loss purely so than that of Smetana. II is industry is 
monmnontal ; ])ut in spite of Ids dramatic talent, none 
of his optsras has boon really Huccessfiil A past master 
of the ondu^stra and a e.ompose.r of real individuality, 
ho has cmnuMl and dcservotl his place among tho elect, 
not only by Ids grt^at gifts, but by his abnormal energy 
in thoir developmmit. 

Dyeing.—Dyoiiig is the art of colouring textile and 
other materials in such a manner that tlie colours will not 
be readily rcunovxid by those influences to which they are 
likely to be HubmittiMl—^f/,, waslung, rubbing, light, kc. 
The materials usually dyed are those made from 
the textile fibres, silk, wool, cotton, itsc., and in- 
tended for clotldng or decoration ; but in addition 
to those may bo mentionofl straw, fur, loathc^r, paper, <fec. 
Tho art of dyeing dates from prehistoric times, and its 
practice probal>ly began with tho first dawn of civilization. 
Although wo cannot trace tho suecossivo stages of its 
development from the ]M‘girming, wo may suppose 
they were somewhat similar to those witnessed among 
certain iixxcivilizod tribes to-day— the Maoris of Now 
Zealand. At first the dyes were probably mere fitgitivo 
stains obtained by moans of the juices of fruits, and tho 
decoctions of flowers, loiwos, Imrks, and roots; but in 
course of time methods were disc-ovi'OMl, with the aid of 
certain kinds of earth and mml ftonlaining alumina or 
iron, whereby the stains could be rendered permanent, and 
then it was that tho true art of dyeing began. There is 
no doubt that dy<‘iug in the early period of its his- 
tory, a home industry pimtised by the women of tho 
household, along with the sister arts of spinning and 
weaving, for tho purpose of embellishing the materials 
manufactiired for clothing. 

Historixial evidence showB that alre 4 xdy at a remote 
period a high state of civilization existed in Persia, India, 
and China, and the belief is well foutided that tho arts of 
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dyeing and printing have been practised in these countries 
during a long succession of ages. In early times the 
products and manufactures of India were highly prized 
throughout Southern Asia, and in due course they were 
introduced by Arabian merchants to Phcenicia and Egypt, 
with which countries commercial intercourse, by way of 
the Persian and Arabian Gulfs, seems to have existed 
from time immemorial. Eventually the Egyptians them- 
selves began to practise the arts o'f dyeing and printing, 
utilizing no doubt both the knowledge and the materials 
derived from India. Pliny the historian has left us a 
brief record of the methods employed in Egypt during the 
first century, as well as of the Tyrian purple dyo celebrated 
already 1000 B.C., while the chemical examination of 
mummy cloths by Thomson and Schunck testifies to the 
use by the Egyptian dyers of indigo and madder. The 
Phoenician and Alexandrian merchants imported drugs 
and dyostufis into Greece, but wo know little or nothing 
of the methods of dyeing pursued by the Greeks and 
Romans, and such knowledge as they possessed seems 
to have boon almost entirely lost during the stormy period 
of barbarism reigning in Europe during the 5th and 
sm‘.ce(^(li ng centuries. In Italy, however, some remnants 
of the art fortunately survived these troublous times, and 
the importation of Oriental products by the Venetian 
merchants about tho beginning of tho 13th century helped 
to revive tho industry. From this time rapid progress was 
made, and tho dyers formed important guilds in Florence, 
Venice, and other cities. It was about this time, too, 
that a Florentine named Bucellai rediscovered the method 
of making tho purple dye orchil from certain lichens 
of Asia Minor. In 1429 there was published at Venice, 
under tho title of Mariegola delV Arte de Tentori, 
tho first European book on dyeing, which contained a 
collection of the various i^rocesscs in use at the time. 
From Italy a knowledge of dyeing gradually extended to ‘ 
Germany, France, and Flanders, and it was from tho latter 
country that tho English king Edward III. procured dyers 
for England, a Dyers’ Company being incorporated in 
1472 in tho City of London. A now impetus was given to 
the industry of dyeing by tho discovery of America in 1492, 
as well as by tho opening up of tho way to the East 
Indies round tho Capo of Good Hope in 1498 by Vasco do 
Gama. A number of now dyestuffs wore now introduced, 
and tho dyewood trade was transferred from Italy to Spain 
and Portugal, for tho East Indian products now came 
direct to Europe round the Capo instead of by tho old 
trade routos through Persia and Asia Minor. Eastern art- 
fabrics were introduced in increasing quantity, and with 
thorn came also information as to the methods of their 
production. In Europe itself tho cultivation of dye-plants 
gradually received more and more attention, aixd both 
woad and madder began to bo cultivated, about 1507, in 
Franco, Germany, and Holland. Under tho influence of 
8pain tho Dutch largely developed their industries and 
made considerable progress in dyeing. The Spaniards, on 
their first anival in Mexico (1518), noticed the employ- 
ment of the rod dyestuff cochineal by tho natives, and at 
once imported it to Europe, whore an increasing demand 
for tho new colouring matter gradually developed in the 
course of the century. A further impetus waa given to 
tho trade by tho Dutch chemist Drebbcl’s accidental dis- 
covery, in 1630, of the method of dyeing a brilliant 
scarlet on wool by moans of cochineal and tin solutions. 
The secrot was soon communicated to other dyers, and the 
now scarlet was dyed as a speciality at the Gobelin dye- 
works in Paris, and sometime later (1643) at a dyeworks 
in Bow, near London. In 1662 the Royal Society of 
London gave some attention to the art of dyoing, and in 
order to inform and assist practical dyers, caused tho 
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publication of tbe first original account, in the English 
language, of the methods employed in dyeing, entitled 
“ An apparatus to the history of the common practices of 
Dyeing.’’ Ten years later the French Minister Colbert 
sought to improve as well as control the operations of 
dyeing, by publishing a code of instructions for the use of 
the woollen dyers and manufacturers in France. From 
this time, too, a succession of eminent chemists were 
appointed by the French Government to devote some of 
their attention to the study of the industrial arts, includ- 
ing dyeing, with a view to their progress and improve- 
ment. Dufay, Hellot, Macquer, Berthollet, Roard, and 
Chevreul (1700-1825) all rendered excellent service to 
the art, by investigating the chemical principles of dyeing, 
by publishing accounts of the various processes in vogue, 
by examining the nature and properties of the dyestuffs 
employed, and by explaining the cause of the several 
phenomena connected with dyeing. With the advent of 
the 18th century, certain old prejudices against the use 
of foreign dyewoods gradually disappeared, and very rapid 
progress was made owing to the birth of the modern 
chemistry and the discovery of several useful chemical 
products and processes — e.g., Prussian Blue (1710), Saxony 
Blue or Indigo Extract (1740), sulphuric acid (1774), 
Murexide (1776), picric acid (1788), carbonate of soda 
(1793), bleaching powder (1798). Experiments on the 
practical side of bleaching and dyeing were made during 
this period, in England by Thomas Henry, Home, and 
Bancroft, and in France by Dambourney, Gonfreville, and 
others, each of whom has left interesting records of his work. 

Down to the middle of the 19th century natural dye- 
stuffs alone, with but few exceptions, were at the command 
of the dyer. But already in the year 1834 the German 
chemist Eunge noticed that one of the products obtained by 
distilling coal-tar, namely, aniline, gave a bright blue colora- 
tion under the influence of bleaching powder, Ho useful 
colouring matter, however, was obtained from this pro- 
duct, and it was reserved for the English chemist Perkin 
to prepare the first aniline dyestuff' namely, the purple 
colouring matter Mauve (1856). The discovery of other 
brilliant aniline dyestuffs followed in rapid succession, and 
the dyer was in the course of a few years furnished with 
Magenta, Aniline Blue, Hofmann’s Violet, Iodine Green, 
Bismarck Brown, Aniline Black, (fee. Investigation has 
shown that the products of the distillation of coal-tar are 
very numerous, and some of them are found to be specially 
suitable for the preparation of colouring matters. Such, 
for example, are benzene, naphthalene, and anthracene, 
from each of which distinct series of colouring matters are 
derived. In 1869 the German chemists Graebe and 
Liebermann succeeded in preparing Alizarin, the colouring 
matter of the madder-root, from the coal-tar product 
anthracene, a discovery which is of the greatest historical 
interest, since it is the first instance of the artificial pro- 
duction of a vegetable dyestuff. Another notable discovery 
is that of artificial Indigo by Baeyer in 1878. Since 1856, 
indeed, an ever-increasing number of chemists has been 
busily engaged in pursuing scientific investigations with the 
view of preparing new colouring matters from coal-tar 
products, and of these a few* typical colours, with the dates 
of their discovery, may be mentioned : Cachou de Laval, 
(1873); Eosin (1874); Alizarin Blue (1877); Xylidine 
Scarlet (1878); Biebrich Scarlet (1879); Congo Rod 
(1884); Primuline Red (1887); Rho(damine (1887); Para- 
nitraniline Red (1889) ; Alizarin Bordeaux (1890) ; Alizarin 
Green (1895), At the present time (1901) it may truly be 
said that the dyer is furnished with quite an embarrassing 
number of coal-tar dyestuffs which are capable of produc- 
ing every variety of colour possessing the most diverse 
properties. Many of the dyes produced are fugitive, but 
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a considerable number are permanent and withstand 
various influences, so that the general result for some 
years has been the gradual displacement of the older dye- 
woods by the newer coal-tar colours. 

During this period of discovery on the part of the 
chemist, the mechanician has been actively engaged in de- 
vising machines suitable for carrying out, with a minimum 
of manual labour, all the various operations 
connected with dyeing — e.g., washing, squeezing, 
dyeing, drying, <fec. At the present time the^^^^y®" 
several textile fabrics may be dyed in each stage 
of their manufacture, e.g., as loose unspun fibres, slubbing, 
tops, yarn, cops, and cloth, each requiring special forms of 
machine. Loose wool, which was formerly stirred about 
in the dye solution, is now enclosed in perforated cylinders, 
(fee., and remains stationary, while the dye-liquor is cir- 
culated through the material by means of a pump. Wool 
tops and cotton cops are dyed in a similar manner. 
Yarn is still suspended on wooden rods and turned in the 
dye-liquor by hand, or the rods of yarn are suspended on 
revolving reels. Cloth is dyed by circulating it as an end- 
less band over a reel placed above the dye-vessel and 
through the dye solution. This introduction of machinery 
into the dyeing trade has resulted in the production of 
better work, it has effected considerable economy, and may 
be regarded as an important feature in modern dyeing. 

The art of dyeing is a branch of applied chemistry in 
which the dyer is continually making use of chemical and 
physical principles in order to bring about a permanent 
union between the material to bo dyed and the colouring 
matter applied. If cotton or wool is boiled in 
water containing finely powdered charcoal, or 
other insoluble coloured powder, the material is 
not dyed, but merely soiled or stained. This staining is 
entirely due to the entanglement of the coloured powder by 
the rough surface of the fibre, and a vigorous w’ashing and 
rubbing suffices to remove all but mere traces of the 
colour. True dyeing can only result wlum, tluj colouring 
matter is presented to the fibre in a soluble condition, and 
is then, by some means or other, rendered insoluble while 
it is absorbed by, or is in direct contact with, the fibre. 
There must always bo some marked pliysical or chemical 
affinity existing between fibre and colouring matter, and 
this depends upon the physical and chemical properties of 
both. It is well known that the typical fibres, wool, silk, 
and cotton, behave very differently towards the solution of 
any given colouring matter, and that the method of dyeing 
employed varies with each fibre. As a general rule wool 
has the greatest attraction for colouring matters, and dyes 
most readily, cotton has the least attraction, while silk 
occupies in this respect an intermediate position. These 
differences are no doubt partly duo to differences of l>hys- 
ical structure in the fibres, but they are also in great 
measure owing to their different chemical composition. 

On the other hand, a given fibre, e.g.^ cotton, behaves 
quite differently “ in dyeing towards various colouring 
matters. Some of those are not at all attracted by it, and 
are incapable of being used as dyestuffs for cotton. For 
others cotton exhibits a marked attraction, so that it is 
readily dyed by mere steeping in a hot solution of the 
colouring matter. Again, for other colouring matters 
cotton has little or no attraction, and cannot be dyed with 
them until it has boon previously impregnated or prepared 
with a metallic salt, tannic acid, or soma other agent 
which is capable of combining with the cffitnirhig matter 
and precipitating it as an insoluble coloured compound 
within or upon the fibre. Such differences of behaviour 
are to be ascribed to differences in the chemical constitu- 
tion or atomic arrangement of the various colouring 
matters. 
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In tlie case of tlie coal-tar colours we are, for the most 
part, well acquainted with their chemical constitution, 
Classifica- accordance with this knowledge the 

tioa of chemist has arranged them in the following 
colouring groujos : — 1. Nitro Colours. 2. Azo Colours, in- 
matters, eluding Aiiiido-azo, Oxy-azo, Tetrazo, and Poly- 
azo Colours. 3. Hydrazone Colours. 4. Oxy-quinone 
Colours, including Quinone-oxime Colours. 5. Diphenyl 
methane and Triphenylmethane Colours, including Itosani- 
linc, Rosolic acid, and Phtlialeuie Colours. 6. Quinone- 
imide Colours, including ludainine, Indophenol, Thiazime, 
Thiazone, Oxazimo, Oxazone, Azino, Induline, Quin- 
oxaline, and Fluorindine Colours. 7. Aniline Black. 8. 
Quinoline and Acridine Colours. 9. Thiazol Colours. 10. 
Oxy-ketone, Xanthonc, Flavono, and Cuinarine Colours. 
11. Indigo. 12. Colours of unknown constitution. 

This arrangement of the colouring matters in natural 
chemical groups is well suited for the requirements of the 
chemist, but another classihcation is that based on the 
mode of their api)lication in dyeing. This is much simpler 
than the previous one, and being better adapted for the 
practical purposes of the dyer, as well as for explaining 
the various tnethods of dyeing, it is preferred for this 
article. According to tins arrangement colouring matters 
are claasihed under the following groups : — 1. Acid 
Colours. 2. Basic Colours. 3. Direct Colours. 4. De- 
veloped Colou,7\s. f). Mordant Colours. G. Miscellaneous 
Colours. 7. Mineral Colours. It is well to state that 
there is no sharp lino of division between some of those 
groups, for many colours arc applicaldc by more than 
one incthotl, and might (piito well bo placed in two, 
or even three, of the above groups. This may ho duo 
either to the kind of fibre to whicdi the colouring matter is 
to bo applied, or to ccadain details in the chemical con- 
stitution of the latter which give it a twofold character. 

Acid Colours. — These dycistiifls are so calhvl hecaiwo they dyo 
the aiunial fibres W(h> 1 and silk in an acJd hath j they do not dyo 
(!ott(»n. From a chemitsal point of vi(‘.w the colouring matters 
themselves are of an acid (’.haraettir, this being duo to the prcscuco 
in the moleenle of nitro (N(K,)(U’ sulphonic acid (H 80-9 groups, 
Acuuu'ding to their origin and ('(uislituf ion they may f )0 distin- 
guislusd as nitro compounds, sulphonatod azo compounds, and 
siilplioiiatcrl hashi e.olours. The Atud (kdours are usually sold in 
Ui(! form of their alkali salts, as varioitsly (toloured powders soluble 
in watisr. For the alkali sails m neutral or alkalirui soludon wool 
and silk have little <»r no aflinity, hut dyeing rapidly occurs if tho 
solution is atadihed with sulpliuid^ acid wlnu-eby the colour-acid is 
liherat(wL Tliis addition of acid, however, is uoccssaiy nc»t only to 
sot free the colour-aeid of I In* <lycshiir, hut also to alter partially 
the chemical composition of the" fibre, and thus render it cajiahlo 
of uniting more readily with the free colour-acid. It has btum 
shown, nanudy, that if wool is hoilcd with difuto sulphuric acid, 
and then tlidrougdily wadjed with boiling water till frcc^ from acid, 
it acquires the propmdy of being rlye<l with Aeid (loldurs «wcn in 
neutral^ solution, By this treatment a portion of tho wool sub- 
staiuio is con v(trted into so-ealhid Itmmjink which lias a strong 
attmetion for the (iolour-acitl of the ilyestulf, with which it forms 
an iuHolulde coloured <'<»mp()uiul. For dyeing u'tml, the general rule 
is to cdiargo the djeliath with tho anlount of dyestulF necessary 
to give tluj recjuirtul etdour, say from | to 2 or 0 per cent, on the 
weight of woo! employed, along with 10 per cent, sodium sulpliate 
(Glauber’s salt) and 4 per cent, sulphuric acid (l*84®sp. gr.). Tho 
woollen matorial is then intrmluced and continually handled or 
moved about in tho solution, while the temperature of tho latter is 
gradually raised to the boiling-point in the course of f to 1 hour ; 
after boiling for i to 4 Iiour longer, the operation is complete, and 
tlie material is waslied and driecl. 

In practice, moiUrmations of this normal process may be intro- 
duced, in order to ensure tlm dyeing of an even colour, f.s., free 
from such iiTcgu lari ties as (!lomfineg% streaks, Ito., which may be 
due to ^ the ouality of the material or to the sjKjoial propertias of 
the Acid Colour employed. Materials of a firm, close texture, also 
tho cxktenoo of a utrong affinity hetween fibre and e<ilouring 
matter, are not conducive to the dyeing of oven colours, or to a 
satisfactory penetration of tlm material. Some Aeid (Vilours dye. 
even colours without any dlfllcnlty ; others, however, do not. The 
addition of sodium sulphato to the dyohatli acts beneficially by 
causing less sulphuric aidd to be attracted by the wool, so that its 


I N G 557 

action is moderated ; the dyeing therefore proceeds more slowly 
and regularly, and a more equal distribution and better absorption 
of the colouring matter takes place. Other devices to obtain even 
colours are : the use of old dye-liquors, a diminished amount of 
acid, the ernploymeut of weaker acids, e.p., acetic acid or ammon- 
ium acetate, and the entering of the material at a low temperature. 

Ill the application of so-called Alkali Blue the process of dyeing 
in an acid bath is_ impossible, owing to the insolubility of the 
colour-acid in an acid solution. Wool and silk, however, possess an 
alliiuty lor the alkali salt ot the colouring matter in neutral or 
alkaline solution, hence these fibres are dyed with the addition of 
about 5 per cent, borax ; the material acquires only a pale colour, 
that of the alkali salt, in this dyebath, but by passing the washed 
material into a cold or tepid dilute solution ot sulphuric acid a full 
bright blue colour is developed, due to the liberation of the colour- 
acid within the fibre. In the case of other Acid Colours, e.</., 
Clironiotrope, Chrome Brown, Ghromogen, Alizarin Yellow, &c., 
the dyeing in an acid bath is followed by a treatment with a boil- 
ing solution of bichromate of potash, alum, or chromium fluoride, 
w'heroby the colouring matter on the fibre is changed into insoluble 
oxidation products or colour-lakes. This operation of developing 
or fixing the colour is effected either in the same bath at the end 
of the dyeing operation, or in a separate bath. See also Artificial 
MordaM Colours. 

When dyeing with certain Acid Colours, e.g., Eosine, Phloxine, 
and other allied bright pink colouring matters derived from 
resorcinol, tho use of sulphuric acid as an assistant must be 
avoided, since the colours would thereby be rendered paler and 
duller, and only acetic acid must be employed. 

The properties of the dyes obtained with the Acid Colours are 
extremely varied. Many are fugitive to light ; on the other hand, 
many arc satisfactorily fast, some even being very fast in this 
respect. As a rule, they do not withstand the operations of 
luilliiig and scouring very well, hence Acid Colours are generally 
unsuitable for tweed yams, or for loose wool. They are largely em- 
I>loyod, however, in dyeing other varieties of woollen yarn, silk yam, 
union fabrics, dross materials, leather, «Scc. Previous to the dis- 
covery of the coal-tar colours, very few Acid Colours were known, 
the most important one being Indigo Extract. Prussian Blue as 
applied to wool may also be regarded as belonging to this class, 
also the purple dycstull known as Orchil or Cudbear. 

Tho following list includos some of the more important Acid 
Colours now in use, arranged according to tho colour they yield in 
dyeing : — 

Bed . — Wool Scarlet, Brilliant Scarlet, Erythrine, Brilliant 
Crocein, Violaniiue G, Scarlet 3 R, Crystal Scarlet, Pfew Coccine, 
Cliromotr()pe 2 R, Azo Acid Magnjiita, Victoria Scarlet, Xylidine 
Scarlet, Palatine Scarlet, Biehrich Scarlet, Pyrotine, Orchil Red, 
Milling Rod, Azo Carmine, Acid Magenta, Xhist Acid Violet A 2 R, 
Naphthylamino Red, East Red, Claret Red, Eosine, Erythrosine, 
Rose Bengal, Phloxine, Cyauosmo. 

Orange. — DiplitJiiyl amino Orange, Methyl Orange, Maidithol 
Orange, Crocein Orange, Brilliant Orange, Orange 5, Orange N, 
Mandarin G R. 

Yellow. — Picric acid, Maphthol Yellow S, East Yellow, Brilliant 
Yellow S, Azoflavino, Motanil Yellow, Rosorcine Yellow, Tartra- 
ziuG, Quinolino Yellow, Milling Yellow, Azo Yellow, Victoria 
Yellow, Brilliant Yedlow S. 

Green. — Acid Green, Guinea Green, East Green, Patent Green. 

Bkte . — Alkali Blue, Soluble Blue, Opal Blue, Ploechst New 
Blue, Patent Blue, Ketone Blue, Cyanine, Thiocarniine, East 
Blue, Induline, yiolanuno 3 B, Azo Acid Blue, Wool Blue, Indigo 
Extract. 

Violet, Rod Violet, Regina Violet, Formyl Violet, 
Violamino B, East Violet, 

Brown. — East Brown, Naphthylamine Brown, Acid Brown, 
Resorcine Brown, Azo Brown, Cliromo Brown, Chromogon. 

Bloch . — Naphthol Black, Azo Black, Wool Black, Na})hthyl- 
amino Black, Jet Black, Anthracite Black, Victoria Black, Azo 
Acid Black, Brilliant Black. 

Basic Colours.— These colouring -matters are tho salts of organic 
oolour-bases, their name being derived from tho fact that tlieir 
dyeing power entirely resides in the basic part of the salt. In the 
free state tlicjiascs arc colourh'ss 'aiid insoluble, but in combination 
with acids thc.y form salts whitdi are coloured and for the most 
part soMdo in water. They are usually sold in tho fomi of 
powder or crystals, tho latter exhibiting frequently a beautiful 
metallic lustre. Wool and . 9 //^ are dyed in a neutral bath, i.e.j 
witliout any addition, tho material not requiring any previous 
preparation. During the dyeing operation the animal filu'es appear 
to play the part of an acid, for they decompose the colouring 
matter and unite with the colour-base to form an insoluble coloured 
salt or lake, while the acid of the colouring matter is liberated and 
remains in solution. Although, as a rule, a neutral dyciiath is 
employed in dyeing wool, a slight addition (2 per cent.) of soa]> is 
sometimes made in order to give a brighter tjolour, while in^ other 
oiisos, e*g*, with Victoria Blue, the dyebath must of noticssity be 
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made distinctly acid with acetic or sulphuric acid. Silk is usually 
dyed in a bath containing “ boiled -off liquor ” (i.e., the spent soap- 
liquor from the operation of scouring) neutralized or slightly 
acidified with acetic or tartaric acid. For a full colour use 2 or 3 
per cent, colouring matter, enter the wool at a low temperature, 
heat gradually to near the boiling-point in the course of f hour, 
and continue dyeing for J hour. Owing to the slight solubility of 
many Basic Colours, it is important to take the precaution of filter- 
ing the colour solution into the dyebath through a flannel filter, 
also to neutralize the alkalinity of calcareous water with a little 
acetic acid, to prevent decomposition of the colouring matter and 
precipitation of the colour-base. 

Unlike the animal fibres, cotton has little or no aflinity for the 
Basic Colours ; hence the cotton dyer makes use of the fact that 
cotton has a natural attraction for tannic acid, and that the latter 
forms insoluble lakes with the bases of Basic Colours, Previous 
to dyeing, the cotton is prepared with taimic acid by steeping in 
a cold solution of the latter for one or two hours ; it is then worked 
for half to one hour in a cold solution of tartar-emetic or stannic 
chloride, so that the tannic acid absorbed by the fibre may be 
fixed upon it as insoluble tannate of antimony or tin. _ Although 
the tannic acid is thus united with metallic oxide, it still has the 
power of attracting the base of the colouring matter, and there is 
fixed upon the fibre an insoluble colour-lake, namely, a tannate of 
antimony and colour-base, which constitutes the dye. In this 
process the tannic acid is called the mordant, the tartar-emetic acts 
as the fixing-agent for the tannic acid, and the cotton as finally 
prepared for dyeing is said to be mordanted. The proportions 
employed, reckoned on the weight of cotton, may vary from 2 to 
10 per cent, tannic acid, or the equivalent in a decoction of sumach, 
myrabolams, or other tanniu matter, and J to 3 per cent, tartar 
emetic. After mordanting and fixing of the mordant, the cotton 
is well washed and dyed in the cold or at 60° C. for ^ to 1 hour with , 
■the necessary colouring matter. Applied in this manner, Basic 
Colours are moderately fast to soap, but not to the action of light. 

Another method of mordanting cotton for dyeing with the Basic 
, Colours is to impregnate the fibre for a few minutes with a warm 
solutiou of soap, or of so-called sulphated-oil (1 K) per gallon), then 
dry and work for J hour in a cold solution of aluminium acetate 
gallon at 1 -045“ sp. gr. to 20 gallons water), and finally rinse 
in water. The cotton is thus mordanted or prepared with a sub- 
stance analogous to oleate of alumina, in which the oleic acid acts 
as the real mordant and combines with the base of the colouring 
matter subsequently applied, while the alumina acts as the fixing- 
agent for the oleic acid. The ultimate compound fixed upon tlie 
dyed fibre is an oleate of alumina and colour-base. The dyes thus 
obtained are brighter than the colours dyed on tannin mordant, 
but they are not so fast to soap, and are also fugitive to light. 

Linen is dyed in the same manner as cotton. Jute is dyed 
without any previous preparation, since it behaves like a tannin- 
mordanted fibre, attracting the Basic Colours direct. 

The Basie Colours, to which class most of the earlier coal-tar 
colours belonged, are remarkable for their great colouring power, 
and in most cases for the brilliancy of the colours they yield. 
"With the exception of certain dark colours, they are fugitive to 
light. It is interesting to note that only one vegetable colonring 
matter is at present recognized as belonging to this class, namely, 
the yellow dyestuff Barberry bark and root {Berheris mlgaria), . 
which contains the organic base berberine. 

The following is a list of the more important Basic Colours 
derived from coal-tar : — 

Med. — Magenta, Safranine, Rhodamine, Pyronine Red, Magdala 
Red. 

-Chrysoidine, Phosphine, Acridine Orange, Tannin 

Orange. 

Auramine, Benzoflavine, Thioflavine T. 

Green . — Malachite Green, Emerald Green, Imperial Green, China 
Green, Brilliant Green, Yictoria Green, Diamond Green, Methylene 
Green, Azine Green. , 

Line. — Methylene Blue, T'oluidine Blue, Thionine Blue, Inda- 
mine Blue, Yictoria Blue, Night Blue, Nile Blue, Turquoise Blue, 
Marine Blue, Indoine Blue, Induline, Nigrosine, Meldola Blue, : 
Metamine Blue, Muscarine, Caj)ri Blue, Basle Blue, Indazine, 
Metaphenylene Blue, Paraphenylene Blue, Toluyleno Blue, Indi- ' 
gene, Indol Blue, Di phene Blue. 

Violet.— Yiolet, Crystal Yiolet, Ethyl Purple, Methylene 
Violet, Mauve, Paraphenylene Yiolet, Rhoduline Yiolet. 

Brown. — Bismarck Brown. 1 

Blade. — East Black. 

Methylene Grey, Nigrisine, New Grey. ' 

Direct Colours. — The cliaracteristio feature of the dyestuffs 
belonging to this class is that they dye cotton “direct*^' — i.c., 
without the aid of mordants. Three distinct series of colouring 
matters of this group may be distinguished— namely, BenMinc 
Oolonrs, Jmus Colours, and Sulphide Colours. 

{a) Benzidine Coloues.— The colours of this class are frequently 
called the Substantive Cotton Colours, Direct Cotton Colours, 
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Benzo Colours, Diamine Colours, Congo Colours. Considered from 
the chemical point of view, they are alkali salts of sulphonated 
tetrazo colours obtained by azotizing certain diamido compounds, 
e.g., benzidine, diamido-stilbene, &c., and uniting the product 
thus obtained with various amines or phenols. The first colouring 
matter of this class was the so-called Congo Red, discovered in 
1884, and since that time a very great number have been intro- 
duced which yield almost every variety of colour. The method of 
dyeing cotton consists in merely boiling the material in a suitably 
concentrated solution of the dyestuff, when the cotton absorbs and 
retains the colouring matter by reason of a special natural affinity. 
The addition of 1 to 3 oz. sodium sulphate and th to ^ oz. car- 
bonate of soda per gallon gives deeper colours, since it diminishes 
the solubility of the colouring matter in the water and increases 
the affinity of the cotton for the colouring matter. An excess of 
sodium sulphate is to he avoided, otherwise precipitation of the 
colouring matter and imperfect dyeing result. With many dye- 
stuffs it is preferable to use J to J oz. soap instead of soda. On 
cotton the dyed colours are usually not very fast to light, and some 
are sensitive to alkali or to acid, but their most serious defect is 
that they are not fast to washing, the colour tending to run and 
stain neighbouring fibres. Their fastness to light and washing is, 
however, greatly improved by a short hour) after-treatment with 
a boiling solution of copper sulphate (3 per cent.), with or without 
the addition of bichromate of potash (1 per cent.). Wool and silk 
are dyed with the Direct Colours in the same manner as cotton, or 
as with the Acid Colours, adding acetic acid to the dyebath. On 
these fibres the dyed colours arc usually faster than on cotton to 
washing, milling, and light ; some are very fast oven to light- c.g.. 
Diamine East Red, Chrysophoninc, Hessian Yellow, ko,. Many 
of the Direct Colours arc very useful for dyeing plain shades on 
union fabrics composed of wool and cotton, silk and cotton, or 
wool and silk. Owing to the facility of their application, they are 
also very suitable for use as household dyes. 

A few vegetable dyestuils belong to this class, notably Turmeric, 
Saffron, Annatto, and Safflower, but they all yield colours wbich 
are fugitive to light, and they are now of little importanoo. Tur- 
meric is the underground stem or tuljor of Curcuma iinctoria, a 
plant growing abundantly in the East Indies. It dyes cotton, 
wool, and silk in a bath acidified with acetic acid or alum, yielding 
a bright yellow colour which is turned brown by alkalis. Saffron 
consists of the stigmata of the flower of Crocus stiiivm, which is 
grown in Austria, Erance, and Spain. It dyes a bright orange- 
yellow colour. Annatto is the pulpy mass surrounding the seeds 
of Bixa Orellana, a plant which grows in vSouth America- e.r/., 
Brazil, Cayenne, &c. It dyes cotton and silk in an alkaline "or 
soap bath an orange colour, which is turned red by acids. Sajjlowcr 
consists of the dried florets of Cartlumus timtorviis, which is grown 
in the East Indies, Egypt, and Southern Europe. Cotton is dyed 
a brilliant imk colour by working it in a cold alkaline (sodium 
carbonate) extract of the colouring matter, while gradually acidi- 
fying the solution with citric acid (liino-juicc). 

The Direct Colours which arc derived from coal-tar products are 
very numerous indeed ; they arc largely employed, ami occupy a 
very important position among dyoatuffs. The following list in- 
cludes the principal coal-tar colours of this group 

Med. — Congo Red, Brilliant Congo, Benzopurpiirinc, Brilliant 
Purpurino, Delta]>urpuriiio, Diamine Scarlet, Diamine East Red, 
Rosazuririo, Salmon Red, Erica, Titan Pink, St Denis Red, 
Columhia Red, Naplithylone Rod, Congo Eubirie, Geranine, 
Brilliant Gcraiiino. 

Onrtigc.—Cong^o' Orango, Bonzo Orange, Toluyleno Orange, Mi- 
kado Orange, Brilliant Orange, Columbia Orange, Diamine Orango. 

Chrysamino, OrcsotinYollow, Diamino Yellow, Garbazol 
.Yellow, Chrysophenino, Hessian Yiillow, (Jurcumim* \^dlow, 
Thiazol Yellow, Thioflavine 8, Oriol, Mimosa Yellow, Columbia 
Yellow, Cotton Yellow, Chloramine Yellow, Direct Yellow, Dia- 
mine East Yellow, Diamine Gold. 

Green.— 'B gmo Olive, Columbia Green, Benzo Green, Diamine 
Green. 

Blue. — Azo Blue, Bimzoazurine, Brilliant Azurinc, Sulphon- 
azurine, Diamine Bhu*, Bmizo ludigo Blue, Bonzo Black iJlue, 
Chicago Blue, Columbia Blmq JCrie Blue, ZamlmHi Blue, Benzo 
Oyauim*., Congo Blue, Diamine Sky Blue, Brilliant Benzo Blue, 
Benzo Chrome Bhuik Blue. 

Hessifin Purple, Congo Corinth, Heliotrope, Congo 
.Violet, Diamine Yiolet, TTessian Violet, Azo Yiolet, Benzo ‘V^iolet, 
Yiolet Black, Diamine Bordeanx. 

, Brown.— Bonzo Brown, Congo Brown, Toluylene Brown, Dia- 
mine Brown, Cotton Brown, Hessian Brown, Terra Cotia, Mikado 
Brown, Catechu Brown, Wool Brown, Columbia Brown, &mbesi 
Brown, Benzo Chrome Brown, Direct East Brown, Direct Bronze 
Brown, Chloramine Brown. ' 

Black. -—Diamine Black, Columbia Black, Nyanza Black, Tabora 
Black, Zambesi Black, Ohroraanil Black, Benzo Black, Benzo 
East Black, Direct Blue Black, Pluto Black, Oxy Diamine Black, 
Diamine Jet Black. 
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Grey , — Benzo Grey, Benzo Black, Azo Mauve, Diaminogeue, 
Neutral Grey. 

(b) Janus Colours. — These comprise a small scries of azo 
colours of a strongly basic character, which possess the unusual 
property of dyeing cotton in an acid hath. Since they also dye 
wool and silk under the same conditions, they may be employed 
for dyeing plain shades on wool, silk, and cotton union fabrics. 
The material is entered into the dyebath at a low temperature, 
which is gradually raised to the boiling-point. The necessary 
additions to the dyebath are 1 to 3 per cent, colouring matter, 2 
per cent, sulphuric acid, and 5 to 20 per cent, sodium sulphate. 
The colours include Janus Bed, Janus Yellow, Janus Green, Janus 
Blue, .lauiVij Brown, Janus Bordeaux, Janus Grey, and Janus Black. 

(c) Sulphide Colouus. — These dyestulfs, which are also called 

Sulphine Colours and Thiosulphate Colours, are only suitable for 
dyeing the vegetable fibres. The dyestuff Cachou do Laval, dis- 
co veroil in 1873, was the first incmbcr of this group, and was 
obtained by melting a mixture of sodium sulphide and various 
organic substances — e.g., bran, sawdust, &c. In recent years 
several other d^mstufls have been added to tho list, namely, gr(\y, 
blue, green, brown, and ospeeially black colours, by siilnniLiiiig 
certain dolinite amido compounds to a similar treatment with 
sodium sulphide or sodium thiosulpliati', and - 

The mode of dyeing with these colours is b.iM' 1 i-;.- . m:: 

they are soluble in an alkaline reducing agent, and if the cotton is 
impregnated witli the solution, siibseiiueiit oxidation develops tho 
colour and fixes it upon the fibre in an insoluble condition. The 
material is boiled for about one hour in a solution of tho colour 
(10 to 15 per cent.), with the addition of sodium carbonate (1 to 10 
per cent.), common salt (10 to 20 per cent.), and sodium sulphide 
(2 to 20 per cent.) ; it is then washed t[iiickly in water, and 
developed for half an hour in a boiling baili containing 2 to 5 
per C(Jut. of some metallic salt bic.hiomab'. of potash, copper 
siilpliat(^, chrome alum, &(i. A final washing with water containing 
a litthi causths soda to remove acidity is important. The sulphide 
colours arc remarkahlc for tludr fastness to light, alkalis, acids, 
and waaliing, but unless proper care is exorcised the cotton is apt 
to bo t(jndcred. 

The following list includes most of the colours of this class : — 

Grem , — Pyrogeuo Green, Italian Green. 

i/row/L— Pyrogime Brown, Pyrogeuo Yellow, Cachou do Laval, 
Thiocafceehine, Katigono Black Brown. 

(hry and Ji/arlc.- -Pyrogene Grey, Vidal Black, Inimedial Black, 
Katigeue Black, Arif hrarpiinoni! Blatdc, Wt Denis Black, Amidazol 
Black, Cross Dye Black, Clayton I'fisl Bla«ik, KeliiKse Pdack, 
Carbide Blarsk, Thiogeno Black, Suljrhanilino Black, vSulfogcuc 
Black, Pyrogene Black. 

At the imisont time (1902) this <dass of colours is continually 
mcreasing in number, ami for certain purposes in cotton dyeing 
tho group is already hetamiing important. 

Developed Coloiirs.--Tliis group imtludos certain azo colours 
which are de.vrliipcd or produced Upon tho fibre itself (usually 
coUon) by the Hiujiiessive appliruition of their constituent elements. 
It may bo rouvroiiriitly ilividcrl into the following sub-groups: — 
Insoluble Azo (’obmr i. Primulino Colours, I)t;v(d(»])ed Dirmd 
Colours, Benzo Nitrol Coloni's, 

(a) Tlu) Inholublk Azo Coloijiw are produced as insoluble 
coloured precipitaioH by adding a solution of a so-called <lmzo 
compoum! Id an alkaline solution of a phenol, or to an acid solution 
of !in Miiiido compound. Tho necessary diazo compound is pre- 
pared by allowing a solution containing nitrous achl to act upon 
a solution of an amido "baHc—^.y., aniline. It is desirable to keep 
tho solutions cool with ice*, owing to the very unstable nature of 
the diazo compoundH preducod. The colour obtained varies accord- 
ing to the particular iliazo ('ompound, as well as the amino or 
phenol cniploytul, bcta-naphthol being the most useful among the 
latter. The same coloured precipitates aro proiluced upon the 
wUou fibre if the material is first impregnaied with an alkaline 
solution of tho phenol, then dried end passed into a cold solution 
of the diazo solutiom Three operations arc thon^foro necessary 
when dyeing with these colours ; (1) ditnolhing of the base ; (2) 
iniyn'j nation of the csotton with tho phenol solution; (8) dmdoping. 
As an example, the moihofl <»r dyidng an orange-yellow colour 
derived from aniline and )M-i.*im;tphthol hhviv y^\yon.^Mc^Uzing. 
Aniline (93 parts) is dissoh-rtl in hydrot-ldoric. acid (sp. gr. 1T4) 
(390 parte) and water (200 jiarts). The solution is cooled with tho 
addition of ice, and a solution of sodium nitrite (75 parts) in 
water (500 iMrrts) m slowly added witli continual stirring. Itach 
bwe I’etpuros a slightly different treatment to ensure the best 
results. — Ttiipregmdtan, A stocsk H(»]ution of hcta-naphthol is pre- 
pared by dissolving 14 parte ly weight of this substance in 4 
])arte caustic so«ia ami 50 parts water. This solution is diluted 
5 to 10 times with water, according to the <lcpth of colour rtMpiirKl, 
and 1 part soda-ash (Bodiuin carbonabO is then dissolvcil in 15 
to 30 parte of the dilute solution ; in order to give a brighter 
colour, a small amount of 8ul|>hatcd oil k Hoimdimes added. Tho 
cotton is well impregnated with this solution, then wrung out and 


I N G 559 

dried quickly.— The naphthol-prepared cotton should 
be passed as soon as possible into the diazo or developing solution, 
in order to prevent the cotton from acquiring a brownish hue 
through oxidation. The orange -yellow colour desired is developed 
almost immediately, but it is well to continue working the cotton 
about ill the solution for a few minutes. The dyed cotton is 
squeezed, washed, soaped '^lightly, and finally rinsed in water and 
dried. The colours obLained ijy this method vary according to the 
particular diazo compound employed. If the aniline used in the 
foregoing process is replaced by meta-nitraniliiie, a yellowish- orange 
colour is obtained ; with para-nitranilme, a bright red ; with alpha- 
naphtliylaminc, a claret-red ; with amido-azo-tolueiie, a brownish 
red ; with henzidino, a dark chocolate ; with dianisidine, a dark blue ; 
and so on. The dyed colours are fast to washing and are much 
used in practice, particularly the Para-nitranihue Red, which 
serves as a substitute for Turkey -red, although it is not so fast to 
light as tho latter. 

{b) Tho PutMULiNE COLOUES are derived from the yellow dye- 
stuff known as Priniuline, which dyes cotton in the same manner 
as the Direct Colours. The Priniuline yellow is fugitive to light 
and of no practical value, but since tlie colouring matter is an 
amido base, tho dyed fibre can be diazotized and then developed 
in solutions of phenols or amines, whereby azo dyes of various 
hues may ho obtained, according to the developer employed , e.g., 
hota-naphthol develops a bright red colour (Primuline Red), resor- 
cinol develops an orange, phenol a yellow, naphthylaniine a brown, 
Ac. Tlio dyeing of the Primuline yellow is effected by boiling the 
cotton for one hour in a solution of Primulino (5 per cent.) and 
common salt (10 to 20 per cent.). Tho diazotlzing operation con- 
sists in imssing tho dyed and rinsed cotton for 6 to 10 minutes 
into a cold solution of nitrous acid — i.e., a solution of f oz. sodium 
nitrite per gallon of water, slightly acidified with sulphuric acid. 
The diazotized material should not ho exposed to light, but at 
once washed in cold water and passed into the developer. The 
developing process consists in working the diazotized material for 
6 to 10 minutes in a cold solution of the necessary phenol or 
amine, and finally washing with water. If tho developer employed 
is an amido compound, tho dyed colour will contain a free amido 
group, and hence the operations of diazotizing and developing 
may bo repeated again and again with the object of obtaining 
darker shades. Tho Primuline colours are best adapted for cottem 
dyeing, and tho colours obtained are fast to washing and to 
moderate 8oai)ing, but they are not very fast to light. 

(c) Developed Diiieut Colours. —If is dyed with such 

Direct Colours as contain free amido groups, the colour can be 
diazotized on tho dyed fibre exactly in the same maimer as in tho 
case of Priinulino-dyed cotton, and then developed by passing into 
the solution of an amino or phenol, or by treating it with a warm 
solution of sodium carbonate. In this manner a new azo dye is 
produced upon tho fibre, which differs from tho original one not 
only in colour, but also by being faster to washing and other 
iidluencos. A treatment with copper sulphate solution after de- 
velopment is frequently honelicial in rendering tho colour faster to 
light. Some Direct Colours, indeed, aro of little value, owing, for 
example, to their sensibility to acids, until they have been diazotized 
and aovclopod, the usual dcvolopera being Tbeta-naplithol, resor- 
cinol, phenol, and phenylono-diamine. 

Tho following Direct Colours, after being applied to cotton, may 
bo submitted to tho above treatment, the colours produced being 
chiefly blue, brown, and black ; — 

Blm. — Diazurino, Diazo Blue, Diamine Blue, Diaminogene. 

Brown. — Diazo Brown, Diamino Cutch, Diamine Brown, Cotton 
Brown. 

Grey and Black, — Benzo Blue, Diazo Blue Black, Diazo Black, 
Diamine Black, Diazo Brilliant Black. 

( d ) Benzo Nitiiol Oolouhs. — These are certain Direct Colours 
dyed on hi tlio orilinury manniu', which arc then developed 
bypassing into a diazo solution e.g., diazotized jiara-nitraniline, 
Ac. The dyed colour hero plays the part of a phenol or amine, 
and reacts with the diazo compound to produce a now colour. 
Tho process is sinailar to tho production of the Insoluble Azo 
Colours, tho beta-naphthol which is there ai)plxed to the fibre 
hoing here replaced by a Direct Colour. Tho colour of the latter is 
rondorod much deeper by the process, and also faster to washing 
and to tho action of acids. The dycatuirs recommended for appli- 
cation in tho manner described are : Benzo Nitrol Brown, Tohiyl- 
ene Brown, Direct Fast Brown, Pluto Black, Direct Blue Black. 

Mordant Colours. — Tho colouring matters of this class include 
some of tho moat inqwrtant dyestuffs employed, shico they furnish 
many colours roniarkahlo for thoir fastness to light, washing, and 
other influences. Employed by themselves, Mordant Colours are 
usually of little or no value as dyestuffs, because, with some excep- 
tions, either they are not attracted by tho fibre, parfcicuh'irly in the 
case of cotton, or they only yield a more or les.s fugitive} stain. 
Their importance and value as dyestuffs aro due to tlic facit that 
they a<‘.t likt; weak acids and have tho property of combining with 
metallic oxides to form insoluble coloured compounds termed 
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“lakes,” wMck vary in colour according to the metallic oxide or 
salt employed. The most stable lakes are those in which the 
colouring matter is combined with two metallic oxides, a sesqni- 
oxide and a monoxide — e. g. , alumina and lime. In applying colour- 
ing matters of this class the object of the dyer is to precipitate 
and fix these coloured lakes upon and within the fibre, for which pur- 
pose two operations are necessary, namely, mordanting and dyeing. 
The mordanting o^peration aims at fixing upon the fibre the 
necessary metallic oxide or insoluble basic salt, which is called the 
mordant^ although the term is also applied to the original metallic 
salt employed. In the subsequent dyeing operation the mordanted 
material is boiled with a solution of the colouring matter, during 
which the metallic oxide attracts and chemically combines with 
the colouring matter, producing the coloured lake in situ on the 
fibre, which thus becomes dyed. The mode of applying the mor- 
dants varies according to the nature of the fibre and the metallic 
salt employed, the chief mordants at present in use being salts 
of chromium, aluminium, tin, copper, and iron. The method 
of mordanting wool depends upon its property of decomposing 
metallic salts, and fixing upon itself an insoluble metallic com- 
pound, when boiled in their solutions. This decomposition is 
facilitated by the heating and by the dilution of the solution, but 
it is chiefly due to the action of the fibre itself. The exact nature 
of the substance fixed upon the fibre has not in all cases been 
determined ; probably it is a compound of the metallic oxide with 
the wool-substance itself, which has the character of an amido- 
acid. The mordant most largely employed for wool is bichromate 
of potash, since, besides being simply applied, and leaving the 
wool with a soft feel, it yields with the various mordant-dyestuffs 
a large variety of fast colours. The wool is boiled for 1 to 1^ 
hour in a solution containing 2 to 3 per cent, bichromate of 
potash on the weight of the wool employed. During this operation 
the wool at first attracts chromic acid, which is gradually reduced 
to chromium chromate, so that the mordanted fibre has finally a 
pale olive-yellow tint. In the dyebath, under the influence of a 
ortion of the dyestuff, further complete reduction to chromic 
ydrate occurs before it combines with the colouring matter. Not 
unfrequently certain so-called “assistants” are employed in small 
amount along with the bichromate of potash — 6,g,, sulphuric acid, 
cream of tartar, tartaric acid, lactic acid, &o. The use of the 
organic acids here mentioned ensures the complete reduction of 
the chromic acid on the wool to chromic hydrate already in the 
mordant bath, and the pale greenish mordanted wool is better 
adapted for dyeing with colours which are susceptible to oxidation — 
e.g.^ Alizarin Blue. For special purposes chromium fluoride, chrome 
alum, &c., are employed. Alum or aluminium sulphate (8 per 
cent.), along with acid potassium tartrate (cream of tartar) (7 per 
cent.), is used for brighter colours — e,g.^ reds, yellows, &c. The 
object of the tartar is to retard the mordanting process and ensure 
the penetration of the wool by the mordant, by preventing super- 
ficial precipitation through the action of ammonia liberated from 
the wool ; it ensures the ultimate production of clear, bright, full 
colours. For still brighter colours, notably yellow and red, 
stannous chloride was at one time largely employed, now it is 
used less frequently ; and the same may ho said of copper and 
ferrous sulphate, which were used for dark colours. Silk may be 
often mordanted in the same manner as wool, but as a rule it is 
treated like cotton. The silk is steeped for several hours in 
, cold neutral or basic solutions of chromium chloride, alum, 
ferric sulphate, &c., then rinsed in water slightly, and passed 
into a cold dilute solution of silicate of soda, in order to fix 
the mordants on the fibre as insoluble silicates. Cotton does not, 
like wool and silk, possess the property of decomposing metallic 
salts, hence the methods of mordanting this fibre are more complex, 
and vary according to the metallic salts and colouring matters 
employed, as well as the particular effects to be obtained. One 
method is to impregnate the cotton with a solution of so-called 
“ sulphated oil ” or “ Turkey-red oil ” ; the oil-prepared material is 
then dried and passed into a cold solution of some metallic salt — 
e.g.^ aluminium acetate, basic chromium chloride, &c. The mor- 
dant is thus fixed on the fibre as a metallic oleate, and after a 
passage through water containing a little chalk or silicate of soda 
to remove acidity, and a final rinsing, the cotton is ready for 
dyeing. Another method of mordanting cotton is to fix the 
metallic salt on the fibre as a tannate instead of an oleate. This is 
effected by first steeping the cotton in a cold solution of tannic acid 
or in a cold decoction of some tannin matter, e.g.^ sumach, in which 
operation the cotton attracts a considerable amount of tannic 
acid ; after squeezing, the material is steeped for an hour or more 
in a solution of the metallic salt, and finally washed. The mor- 
dants employed in this case are various — e.g,, basic aluminium or 
ferric sulphate, basic chromium chloride, stannic chloride (cotton 
spirits), &:c. There are other methods of mordanting cotton besides 
those mentioned, but the main object in all cases is to fix an 
insoluble metallic compound on the fibre. It is interesting to note 
that whether the metallic oxide is united with the substance of the 
fibre, as in the case of wool and silk, or precipitated as a tannate, 
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oleate, silicate, &c., as in the case of cotton or silk, it still has the 
power of combining with the colouring matter in the dyebath to 
lorm the coloured “lake” or dye on the material. 

The dyeing operation consists in working the mordanted material 
in a solution of the necessary colouring matter, the dyebath being 
gradually raised to the boiling-point. With many colouring 
matters, e.p'., with Alizarin, it is necessary to add a small per- 
centage of calcium acetate to the dyebath, and also acetic acid if 
wool IS being dyed. In wool-dyeing, also, the mordanting operation 
may follow that of dyeing instead of preceding it, in which case 
the boiling of the wool with dyestuff is termed “ stuffing,” and the 
subsequent developing of the colour by applying the mordant is 
termed “saddening,” because tins method has in tlie^ past been 
usually carried out with iron and copper mordants, which give dull 
or sad colours. The method of “stuffing and saddening” may, 
however, be carried out with other mordants, even for the pro- 
duction of bright colours, and it is now frequently employed with 
certain alizarin dyestuffs for the production of pale shades which 
require to be very even and regular in colour. There is still 
another method of applying Mordant Colours in wool-dyeing, in 
which the dyestuff and the mordant are applied simultaneously 
from the beginning ; it is known as the “single-bath method.” 
It is only successlul, however, in the case ol certain colouring 
matters and mordants, to some of which reference will be made in 
the following paragraphs. 

The Natuiial Mordant CoTjOURS. — It is interesting to note 
that nearly all the natural or vegetable dyestuffs employed belong 
to the class of Mordant Colours, the most important of these 
being included in the following list : — Madder, Cochineal, Peach- 
wood, Sapanwood, Limawood, Camwood, Barwood, Sanderswood, 
Old Fustic, Young Fustic, Quercitron Bark, Persian Berries, Weld, 
Logwood. 

Madder consists of the dried ground roots of ItuUa tinctorum, 
a plant of Indian origin. Formerly cultivated largely in France 
and Holland, it was long one of the most important dyestulls 
employed, chiefly in the production of Turkey-red and in calico- 
printing, also in wool-dyeing. With the different mordants it 
yields very distinct colours, all fast to light and soap, namely, 
red with aluminium, orange with tin, reddish brown with 
chromium, purple and black with iron. Madder contains two 
closely allied colouring matters, namely, 'purpurin and alizarin. 
The latter, which is by far the most im])orUmt, is now prepared 
artificially from the coal-tar product antliraeon e, and has almost 
entirely superseded madder. 

Cochineal is the dried scale-insect Coccus-cacti, which lives on 
certain of the cactus plants of Mexico and elscwhero. The rearing 
of cochineal was once a large and important industry, and although 
still pursued, it has seriously declined, in conHC(][uenco of ilio dis- 
covery of the Azo Scarlets (Icrived from coal-tar. The colouring 
matter of cochineal, carniinio acid, is believed by chemists to bo a 
derivative of naplitlialene, but its artificial production has not yet 
been accomplished. Cochineal dyes a purple colour with chromium 
mordant, crimson with alummium, scarlet with tin, and grey or 
slate with iron. Its chief employment is for the purpose of dyeing 
crimson, and more especially scarlet, on wool. Crimson is dyed 
by mordanting the wool with alum and tartar and dy<nng in a 
separate bath with ground cochineal. Scarlet on wool 'is olitaincd 
by the single-bath method, namely, by dyeing the wool with a 
mixture of stannous chloride (or nitrate of tin), oxalic acid, and 
cochineal. It is usual to add also a small amount of the yellow 
dyestuff Flavine in order to obtain a yellower shade of scarlet. 
The cochineal colours are very fast to light, but .somewhat suscept- 
ible to the action of alkalis. 

Peaohwood, Sapanwood, and Limawood arc usually referred 
to as the “soluble red-woods,” because of the solubility in water 
of the colouring principle they contain. They consist of the 
ground wood of various species of Cmsalpinia found in Central 
America, the East Indies, and Peru. They all yield more or less 
similar colours with the different mordants-— claret-brown with 
chromium, red with aluminium, bright red with tin, dark slate 
with iron. Owing to the fugitive character of all the colours to 
light, those dyowoods are now comparatively little (‘mployed in 
dyeing, being replaced by the Alizarin Colours. All tlieso dye- 
woods seem to contain the same colouring principle, namely, 
brazilin, which, either before or during its tuiion with the 
mordant, is converted by oxidation into the colouring matter 
hraziloin. The cbemioal constitution of this substenco has re- 
cently been definitely established, and it appears to be a member 
of the 7 -pyrono group of colouring matters, to which several of 
the natural yellow dyestuffs also belong. 

Camwood, Barwood, and SANDimswooD represent the so- 
called “insoluble red-woods,” their colouring iirinriplcs being 
sparingly soluble even in boiling water. They “arc oblaim-d from 
certain species of Pterocarpus aixd BajMa, large trees growing in 
the interior of West Africa. Their general dyeing properties are 
similar, a claret-brown being obtained with chromium mordent, 
a brownish red with alummium, a brighter red with tin, and 
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purplish brown with iron. Their chief employment is in wool- 
dyeing, for the production of various shades of brown, being best 
applied by the “stuffing and saddening” method above described ; 
but since the colours are fugitive to light, they are now very 
largely replaced by Alizarin. A brown on wool is obtained by 
first boiling for one to two hours in a decoction of the ground wood 
(50 per cent.), and then boiling in a separate bath in solution of 
bichromate of potash (2 per cent.) for half an hour. These dye- 
woods are also employed by the indigo-dyer, in order to give a 
brownish ground colour to the wool previous to dyeing m the 
indigo vat, and thus obtain a deeper, fuller blue. The colouring 
matters contained in these dyewoods have not been exhaustively 
examined. 

Old Dustio is a yellow dyestuff, and consists of the wood 
of the dyer’s mulberry tree, J^forios tinctoTia^ which grows in 
Cuba, Jamaica, &c. It is still an important and largely used 
dyestuff, being cheap, and the colours obtained from it being 
satisfactorily hist to light and other influences. With chromium 
mordant it yields an olive-yellow or “old-gold” shade; with 
aluminium, yellow ; with tin, a brighter yellow ; with iron, an olive- 
green. It is chiefly employed in wool-dyeing along with other 
dyestuffs, and furnishes the yellow in compound shades. Two 
colouring principles exist in Old Fustic, namely, morin and 
maclurin, the former being the most important, and generally 
regarded as the true colouring matter. 

YotTN(3 FnsTKJ consists of the wood of the sumach tree, llhus 
whhdi grows iu Italy and Southern Europe. Its general 
dyeing properties are similar to those of Old Fustic, although the 
various mordants give somewhat ditferont colours, notably tlio tin 
mordant, which gives a brilliant orange-yellow. All the colours 
•obtained are very fugitive to light, hciice this dyestuff is now of 
little importance. The colouring matter of Young Fustic is called 
lisetin. 

QtrKEcrmoN Bark consists of the inner hark of an oak-tree, 
Qucrcu^s which grows in the hTorth American States, 

It dyes somewhat like Ohl Fustics, but gives with aluminium and 
tin mordants brighter vellows, for whicli colours it is chiefly u.sod. 
The colouring principle of Quercitron Bark is called quorcitrin, 
which by the action of boiling mineral acid solutions is decom- 
posed, with the production of the true colouring matter toriuod 
quercetin. 

So-cialhul Flayine is a (Commercial preparation of C^uei’citron 
Bark consisting of (luercitriu or of <iu(u*e.(*l,iu ; it is much used by 
wool-dyers for the prodnetiou of bright yellow and orange colours. 
Wool is dyed in single hath by boiling with a mixture of Flavine 
>(8 x>or (lent.), Htaunous chloride (t per cent.), and oxalic acid 
(2 per cent.). Flavine is ust'd in small (piantity along with 
■cochim^al for dyinng stsarhit on wool. 

Persian BEitiinw are tlui dried imripe fruit of various spocuos 
-of growing in the Levant. The general dyeing proper- 
ties are similer to thost*, of Quercitron Bark, the orange colour 
given with tin mordant being partieularly brilliant. Tho high 
nice of this dyeHtuff (jauscs its cmiileymcnt to bo somewhat 
imitocL The eolonring matter of Persian Berries is called 
xanthorharmiiu, wliitsh^ by the action of fermontatiou and acuds 
yields tho true dyi^stuff rhammdin. 

Weld is the dried plant Jkmdtt lutmla, a spo(‘ies of wild 
mignomd.ic, formerly largely cultivated in Knropi^. Its dyeing 
})roperti''s resomblo those of Qnertjitron Bark, but the yellows with 
aluminium and tin mordants are much brighter and purer, and 
•also faster to light. It is still used to a limited extent for dyeing 
a bright yellow on woollen cloth and braid for the decoration of 
military uni forms. Quito recently tlm colouring matter of Wold, 
namely, hi tool in, has been prepared artificially, but tho process is 
too expensive to bo of prafstical use. 

Logwood is the heart- wood of I£mrmti)xyUn campechia7iumi a 
tree growing in Central America. It is the most important 
natural dyewooil at present employed, being largely used for 
dyeing dark blues and black on silk, wool, and cotton. With 
<!hromium and aluminium mordants logwood dyes a dark blue, and 
even black; with tin, a dark purple; ;uid with iron, black. Tho 
•eolours are only moderately fast to light. On wool the mordant 
is Mchromato of jmtash, on cotton and ailk an iron mordant is 
employed. Befowi use by the dyer the logwood is ground and 
Aged or oxidized, ly allowing moistened neaps of tho ground 
wood to ferment slightly, and by frequently turning it over to 
-expose it freely to the air. By this means the colouring principle 
hamatoxylm which logwood contains is changed into tho true 
•colouring matter haunatein. Tho constitution of this colouring 
matter has Iwn wwntly disco vorad ; it is very closely allied to 
the brazilin of Peachwood, Rapanwood, and Limawood, and is also 
a. member of the 7*pyfone gr«mp of e.ulouring matters. 

The importance of the above-mentioned natural dyestuffs is 
gradually diminishing in favour of mordant dyestuffs and others 
derived from coal-tar. Old Fustic and Logwood are ])erhap8 the 
most largely listed, and may ctmiinue to be employed for many 
years, owing to their comparatively low price. 
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The^ Artificial Mordant Colodes are well represented by 
Alizarin, the colouring matter of the Madder root, which was the 
first natural dyestufi' prepared artificially in 1868 from the coal- 
tar product anthracene. For this reason many of these colours 
are Irequcntly referred to as the Alizarin Colours. At the present 
time, however, there are numerous Mordant Colours which are 
prepared from other initial materials than anthracene ; they are 
not chemically related to Alizarin, and for these the term A Izzarm 
Colours is therefore inappropriate. The property, which Mordant 
Colours possess in common, of combining with metals and iiro- 
diicing lakes, whicli readily adhere to the fibre, depends upon tiieir 
chemical constitution, more particularly upon the general and 
relative position in the molecule of certain side atomic groups. 
Ill Alizarin there are, for example, two characteristic hydroxyl 
groups (OH) occupying a special (ortho) position in the molecule 
— i.e., they are next to each other, and also next to one of the 
so-called ketone groups (C : 0). In other Mordant Colours there 
are carboxyl (COOH) as well as hydroxyl groups, which are all- 
important in this respect. In addition to this, the general dyeing 
property is influenced by the constitution of the molecule itself, 
and by the presence of other side-groups, e.g., NHa, HSO3, kc., 
which modify the colour as to solubility or hue. tience it is that 
the members of this group, while possessing the mordant-dyeing 
property in common, differ materially in other points. Some, 
like Alizarin, are not in themselves to be regarded as colouring 
matters, but rather as colouring principles, because they only 
yield useful dyes in combination with metallic oxides. Accord- 
ing to their constitution, these may yield one or many colours 
with the various metallic oxides employed, and they are used for 
cotton as well as for wool and silk. Other Mordant Colours, e.g., 
many of the Direct Colours and others, are capable of dyeing either 
tho vegetable or animal filires without tlic aid of a mordant ; they 
are fully developed colouring matters in themselves, and possess 
tho mordant dyeing property as an additional feature, in con- 
sequence of the details of tlieir chemical constitution, to which 
rcforonce has been made in the foregoing paragraphs. As a rule 
those yield, at most, various siiadcs of one colour with the different 
oxides, ami are only suitable for the animal fibres, particularly wool. 

In the following list, the most important artificial Mordant 
Colours are arranged according to tho colour they give in con- 
junction with tho aluminium mordant, unless otherwise indicated. 
Those which dye tho animal fibres, even without mordants, are 
given in italics ; some are Direct Colours possessing mordant-dyeing 
properties, others are sulphonic acid derivatives of Alizarin Colours, 
suitable for wool but not for cotton. 

Red. — Alizarin, Anthrapnrpurin, Flavopnrpiirin, Purpurin, 
Alizarin Bordeaux, Alizarin Garnet R, Alizarin Maroon, 
Alizarin S, Cloth Red, Duwiine Fast Red, Anthracene Red. 

Orange and Yellow . — Alizarin Orange, Alizarin Orange G, 
Alizarin Yellow paste, Alizarin Yellow A, Alizarin Yellow 
0, Anthracene Yellow, Galloflavin, FusHn, Alizarin 
Yellow GO, Alizarm Yellow R, Diamond Flavin 
Chrome Yellow D, Orumpsall Yellow, Fast Yellow^ 
Diamond Yellow, Bcmzo Orange R, Cloth Orange, Gar- 
hazol Yellow, Chrysamine. 

Green.— Cmwldin, Oocrulein S, Alizarin Green S, Fast Green 
(Fe), Naphthol Green (Fe), Dioxin (Fe), Gambine (Fe), 
Azo Green, Qallanil Green, Alizarin Green G and B, 
Acid Alizarin Green, Alizarin Cyanine Green, Diamond 
Green. 

Bhw . — Alizarin Blue, Alizarin Blue S, Alizarin Cyanine, 
Anthracene Blue, Brilliant Alizarin Blue, Alizarin Indigo 
Blue S, Acid Alizarin Blue, Brilliant Alizarm Cyanine, 
Alizarin Baphirole, Galla^iilide Bine, DeJphvne Blue, Galla- 
mine Blue, CeUstine Blue, Chrome Blue, Qallazine A, 
Rhenveyanine, Corelne. 

Purple and Yiolet.—Golleixi, Oallocyaniiie, Chroma Violet. 

Brown . — Anthracene Brown, Chromogen, ClothBrown, Diamond 
Brown, Alizarin Brown, Fast Brown. 

Bloch . — Alizarin Black, Diamond Blade, Alizarin Blue Black, 
Alizarin Cyanine Black, Alizarin Fast Grey, Chromotrope. 

A brief description of the aj)plication of a few of the more im- 
portant of the above colouring mattons will suffice. 

Alizarin, ANTiiEAPUiiPiTitm, and Flavofurpdrin give some- 
what similar shades with tho different mordants, namely, brown 
with chromium, red with aluminium, orange with tin, and purple 
with iron mordant. 

In tiJoo^-dycing they are applied along with other Mordant 
Colours on chromium mordant for the production of a large variety 
of compouml nhadcs, browns, drabs, greys, ko., the presence of 
acetic acid in tho dyohath being advantageous. When alum and 
tartar mordant is employed, for the production of reds, it is 
necessary to add a small amount (4 per cent.) of cahiium aecitato 
to the dyebath, in order to neutralize the strong acidity of tho 
nior&anted wool, and to furnish the calcium of the colour-lake 
fixed upon tho fibre, which is regarded as an aluminium-calcium 
compound of the colouring matter. 

S. III. — 7 1 
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In coidfon-dyeing the above colouring matters are chiefly used for - 
the production of so-called Turkey-red, a colour remarkable for its 
brilliancy and its fastness to light and soap. These properties are 
due to' the preparation of the cotton Avith oil, in addition to the 
ordinary mordanting and dyeing, whereby there is fixed on the 
fibre a permanent and stable lake, in which aluminium and calcium 
are combined with Alizarin and some form of oxy-fatty acid. In 
the older processes employed, the preparation ot the cotton with 
oil was effected by passing the material several times through 
emulsions of olive-oil and potassium carbonate solution ; at a 
later date, and eA^en now in the case of cloth, the cotton is first 
impregnated AAuth hot oil (Steiner’s process), then passed through 
solutions of alkali carbonate. After the preparation AVith oil or 
oil-emulsions, the cotton is ‘‘ stoved,” ^.e., heated for several hours 
in special chambers or stoves to a temperature of about 70® C., 
during which operation the oil is decomposed and oxidized and 
becomes indelibly attached to the fibre. The oil-prepared cotton 
is steeped in cold solutions of basic aluminium sulphate or acetate, 
Avashed, dyed with Alizarin, and finally boiled for several hours 
Avith soap solution under pressure in order to brighten the colour. 
In the more recent and much more expeditious “ suliihated-oil 
process,’' castor-oil is employed instead of olive-oil, and before use it 
is submitted to a treatment Avith sulphuric acid, the sulphated oil 
thus obtained being finally more or less neutralized with alkali. 
The cotton is impregnated Avith this sulphated-oil solution, dried, 
mordanted with aluminium acetate, dyed, dried, steamed, and 
soaped. The operation of steaming plays an important part in 
brightening and fixing the colour-lake on the fibre. In these and 
all other Turkey-red processes, the oil, probably in the form of an 
oxy-fatty acid, acts as a fixing agent for the aluminium and enters 
into the composition of the red lake, imparting to it both brill- 
iancy and permanency. 

Alizarin S is a sulphonic acid derivative of Alizarin, and since 
it is much more soluble, it^ readily yields level colours. Silk is 
dyed in a similar manner to wool, the fibre being mordanted by 
the ordinary methods and then dyed in a separate bath. 

Diamine East Ebd is applied to cotton as a Direct Colour, with 
the addition of soda or soap to the dyebath. By treating the 
dyed colour with a solution of fluoride of chromium, its fastness to 
washing is materially increased. Wool is dyed in a similar manner, 
sodium sulphate being added to the dyebath, and the dyed colour 
treated with fluoride of chromium or bichromate of potash. The 
colour is so extremely fast to light and to milling on wmol that it 
may well serve as a substitute for Alizarin. 

Alizarin Orange is employed in the same manner as Alizarin. 
In wool-dyeing it is usually applied on chromium mordant for 
browns and a variety of compound shades in combination with 
other Alizarin Colours and dyewood extracts, less frequently on 
aluminium mordant. 

Galloelavin is used in wool and silk dyeing on chromium 
mordant as a substitute for E us tic and other yellow dye woods, 
to furnish the yellow part of compound shades. 

The Alizarin Yellows, R and GG, Anthracene Yellow, Dia- 
mond Flavine, Chrome Yellow, Diamond Yellow, Carhazol Yellow, 
Chrysamine, &c., are Direct Colours with mordant-dyeing pro- 
perties. They also serve as substitutes for Fustic in wool or silk 
dyeing, and are dyed either on a chromium mordant, or. first in 
an acid bath and afterwards saddened with bichromate of potash. 

CcERirLEiN is employed in dyeing wool, silk, or cotton witli 
aluminium or chromium mordants, either as a self-colour or for 
compound shades. With aluminium mordant the colour is a 
moderately bright green, more particularly on silk ; Avith chroifiium 
mordant, an olive-green. Coerulein S is the more soluble bisulphite 
compound of the ordinary Ccerulem, It is applied in the same 
manner, care being taken, however, to dye for some time (one 
hour) at a temperature not exceeding 60“ C. until the bath is 
nearly exhausted, and then only raising the temperature to the 
boiling-point. Without this precaution Coerulein S is decom- 
posed, and the ordinary insoluble Coerulein is precipitated. The 
colours obtained are very fast to light. 

Fast Green, Dioxins, and Gambine are chiefly of use in 
calico-printing and in wool-dyeing. With iron mordant they 
yield olive -greens, which on wool are extremely fast to light. 
Cotton is impregnated with ferrous acetate, dried, aged, and fixed 
with silicate of soda, then dyed in a neutral bath. Wool is 
mordanted Avith ferrous sulphate and tartar (3 per cent, of each) 
and dyed in a neutral bath. 

Acid Alizarin Green, Alizarin Cyanine Green, and Dia- 
mOlVE Green, all dye wool direct in a bath acidified with acetic 
or sulphuric acid, and the dyed colour may be afterwards fixed or 
saddened with bichromate of potash, or they may be dyed on 
chromium-mordanted wool. The first method is very useful for 
pale shades,' since the colours are very level or regular. 

Alizarin Blue is a dark blue dyestuff which, owing to the 
fastness of the colours it yields, has for many years been regarded 
as a worthy substitute for Indigo in wool-dyeing. It is applied in 
the same maimer as Alizarin, the chromium mordant being alone 
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employed. Alizarin Blue S is the soluble sodium bisulphite com- 
pound of Alizarin Blue ; it corresponds, therefore, to the above- 
mentioned Gajrulem S, and in its application the same precautions 
as to the temperature of the dyebath are necessary. The fastness, 
of the dyed colours to light, milling, and acid satisfy the highest 
requirements. 

Alizarin Cyanine, Anthracene Blue, and Brilliant 
Alizarin Blue were discovered later than the ahove-mentioned 
Alizarin Blues, and, owing to their greater solubility and other 
advantages, they have largely replaced them as substitutes for 
Indigo. They are dyed on chromium-iiiordanted wool, silk, or 
cotton, and yield dark purplish or greenish blues, according to 
the particular brand employed. The fastness of the dyed colours- 
to light, and general durability, are very satisfactory, but in 
fastness to milling and acids they are to some extent inferior to 
Alizarin Blue. 

Celbstine Blue and Chrome Blue dye purplish blue and 
bright blue respectively, and are dyed in the ordinary way upon 
a chromium mordant. The colours they yield are inferior to the 
Alizarin Colours in fastness to light, but on account of their clear 
shades they are often used for brightening other colours. 

Brilliant Alizarin Cyanine and Alizarin SAriiiiioLE are 
true Alizarin Colours, and possess the same fastness to light as 
other colours of this class. Unlike most of the Alizarin Colours, 
they arc capable of dyeing wool satisfactorily without the aid of a. 
metallic mordant— namely, with the addition of sulphuric acid to 
the dyebath, in the same manner as the Acid Colours. If neces- 
sary, the dyed colours may bo treated with bichromate of potash. 
The colours thus produced are very fast to light and very level, 
hence these dyestuffs are valuable in the production of the most 
delicate compound shades, such as drabs, slates, greys, &c., which 
are desired to be fast to light. Alizarin Saphirolo dyes clear blue, 
the colour produced being much more brilliant even than those of 
Brilliant Alizarin Cyanine. 

Gallein, Galloovanine, and especially Chrome Violet, dye 
somewhat bright purple shades, and are hence IrecLucntly employed 
for brightening other colours, but they are only moderately fast to- 
light. They are applied in the usual mannor on a cliromium 
mordant. 

Anthracene Brown is largely employed in the prodncLiou of 
compound shades. It dyes a dark, somewhat red<lisli, l>rown oik 
chromium mordant, the colour being very oven and e.xtreinely fast 
to light. 

Ciiromogen is a greyish white powder, readily aolublo in water, 
with a pale brown colour. It is attracted and absorbed by wool 
in a boiling acid bath ; at this stage tho wool reniaina colourless, 
but by subsequently boiling it with a little bichromate of potash 
in tho same or in a separate bath tho absorbed chromt)gen is 
oxidized and the brown colour is developed. 

Alizarin Black is dyed on chromium mordant in tlio same 
mannor as Alizarin, and is used as a self-colour or in combination 
with other Alizarin Colour.s. 

Diamond Black and tho following three colours mentioned in 
tho list are very useful for dyeing good blacks on wool, fast to light 
and acids. Tho wool is first dyed witli tho addition of atieiic and 
finally sulphuric acid. Wlien the dyebath is cxhaustcHl, bichromate 
of potasli (2 per cent.) is added, and boiling is coniimied for half 
an hour longer. 

CiiROMOTROi’E, of whicli tlioro arc sevornl brands, is an Acid 
Colour which is applied to wool in an acid bath in tho iwual 
manner. Tho red or purple colours thus obtained are saddened in 
the same bath with bichromato of potash and changed into black, 
the colouring matter being oxidized and sinmltancously combined 
with cliromium. 

Miscellaneous Colours. — Under this head there may be arranged 
a few dyestuffs which, although capable of inclusion uiitlcr one or 
other of the foregoing groups, it is more convenient to treat of 
separately. Indigo, Aniline Black, and Catechu, for example', 
might be placed in the olas.s of Dcvulojuid Colouw, since they are 
all developed on tho fibre, and indeed by the same method— namely, 
by oxidation. 

Indigo is one of our most important blue dyestuffs, which 
has been employed from the earliest times. It may Im obtained 
from various plants, the chief of which are tho European woad- 
plant Isatis Hnctoria, the Chines© and Japanese indigO'-pIant 
Polyfjonum tinctorkmij and the indigo-plant of India, Indigafera 
tindoria, &c., but tho chief supply is obtained from the last- 
mentioned plant, which is largely cultivated in India. Ouricmsly 
enough, the living plant contains no indigo, but an indigo-yielding 
substance called indican, wliich is conrerted into indigo during the 
process of extraction hy tho joint influence of fermentation and 
oxidation, there being simultaneously separated a sugar product 
called Indiglucino. In India the fresh plants are steeped in largo 
tanks containing water ; fermentation soon begins, and lasts ibr 
about fifteen hours, when it subskies ; at this stage a clear yellow 
liquor is drawn off into shallow tanks, and there agitated in contact 
with the air, whereby tho indigo is produced and precipitated as 
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a dark blue powder. After drawing off the supernatant liquid, the 
sediment of indigo is boiled with water to prevent further destruc- 
tive fermentation, and tlieii collected on filtering frames, the 
drained pasty indigo being finally pressed ; the press-cakes are cut 
into the form of cubes, which are finally dried in open-air sheds. 
In 1878 Professor Baeyor succeeded in preparing indigo by artificial 
means from the coal-tar product toluene. Two years later he 
devised another method, the initial substance being cinnamic acid. 
This process, known as the "propiolic-acid ” method, was for a 
brief period carried out on a commercial scale, the product “pro- 
piolic acid ” being cmjdoyed by calico-printers and only converted 
by them into iiuligo-bluc during the process of application. Since 
then, chemists have found it possible to iirepare artiheial indigo by 
various methods, but few of those have given any great promise of 
commercial success. In 1890, however, I-Ioumann astonished the 
chemical world by preiiaving indigo from such simple materials as 
aiiiliuo, acetic acid, clilorine, and alkali, the immediate mother- 
substance, prciiarod from the first three, being so-called phenyl- 
glyooGoll, wdiich requires simply to ho molted with alkali and 
dissolved in water to yield the indigo. Difficulties as to the yield 
of indigo obtained soon caused tliis process to be abandoned in 
favour of one closely akin to it, in which the carboxylic acid 
derivative of phonyl-glyoocoll is similarly melted with alkali. 
This substance is derived by successive stages from anthranilie 
acid, plitlialimide, phthalic a(dd, and finally naphthalene. This 
lasL-mentiou(!(l suhstam^o, which has now therefore become the 
initial material, is obtained in largo quantity by the direct dis- 
tillation of coal-tar. Sineo 1897 the manufacture of indigo from 
naph ill alone on a commercial scale has boon carried on by one of 
tho large Gorman colour-manufacturing firms (Badische Anilin 
and Soda Eabrik) with every appearance of success, so much so 
that tho indigo-plautors of India have been compelled to adopt 
improved metliods in onler to reduce tho cost of production. At 
tho present time natural and synthetic indigo are entering upon a 
period of commercial competition with each other, and time alone 
can show which (jan bo produced at the lowest price and he 
ultimately successful in tlie conflict. It is well to emphasize tho 
fact that tho coloring matter indigotin is identical in both tho 
artilicdal and natural products, hut in tho latter it is accompanied 
by other substances, notably iruligo-red (indirabin), indigo-brown, 
and indigo-gluten. The first is a dyestuff’ similar in general 
properties to iudigo-hluc, hut yielding purple shades instead of 
blue ; the rest may bti legarded as iiupurUics. An exaggerated 
importaueo has bium attached by some dyers to tlui pnjscueo of 
these ac,cotupauyiug substances in natural indigo, as giving fulness 
and depth to the dyed colour, but those eff’ects may also be obtained 
with artifffdal indigo by employing suitable nujaus ; and in the case 
of indigo-red this, too, e.ui be inado artifudally if required. 

As to the methods of a])plieaUun in dyidiig, they are tho same with 
both (lyestulls, and these may be now briefly described. Indigo, 
being insoluble in water, would be of no use in dyeing if it were 
not caj)able of being rmnlenifl soluble. This is effected in two 
ways, convsponding to which there are two methods of dyeing with 
indigo. One method consists in dissolving tho indigo in very 
strong sulphuric acid, whereby it is converted into indigotin- 
diBul|)honi(! acid (Indigo Extract), which is readily soluble in water. 
This substance belongs to tho group of Acid Colours ; hence it is 
applied to the animal fibres, wool and silk, by l)oiHng in a solution 
of tho colouring matter slightly acItUlicd witli sulphuric acid. The 
second and most important inethod is based on tho fact that 
undor tlio influence of reducing agents (Aa,, substances capable of 
yielding nascetit hydrogen) Imligt^-bhio is changed into indigo- 
white, which is soluble in alkali, tho solution thus obtained being 
called a If textile materials are stooped in a clear ^yollow 

solution of the rediKHMl indigo and then exposed to air, the indigo- 
white aljsorbed by the fibre is oxidizofl and reconverted into indigo- 
bluo within and upon the fibre, wfiich thus becomes dyed blue ; 
this is the so-calloit ** indigo- vat'" method of dyeing. Comparing 
tho two methods, tho -extract method” is only applicahlo 

to tho animal fibres, aiul altfiough it gives brighter colours, they 
are ftigitivo to light and are ileoolorized by washing with alkaline 
solutions tlw *^vat inothcwr* k applicable to all fibres, and gives 
somewhat dull blues, wliich are very fast to light, washing, &o. 

CWoji i» tlyetl l>y means of the mm cmmrm tho 

pouder vai/* or tlie hjdroB'dfhit^ In the first- 

mentioimd vat thft ingredionta are quicklime, ferrous sulphate, and 
indigo ; the lime decomposas the ferrous sulphate and precipitates 
fmam hydrate ; this (fuickly absorbs oxygen from tho water present, 
with the liberation of hydrogen, wliicli at once combines with the 
indigo to form iudigo-whito, this in turn dissolving in the excess 
of Hmc present. The ingredicritH of the ziiui powder vat are zino 
powdfir, lime, and indigo ; in the prosomuj of the lime and indigo 
the ziim tribes up oxygen from tho water, liberating the Iwdrogen 
neemsary to reiluco tho imiigo, m in the previous vat. The eon- 
stituouts of tho hydimilpldto vat are hydrosulphite, or more 
correctly liypoailpldto of soda, lime, and uidigo. Tho requisite 
hyposulphite of aoila is prepared by allowing zinc powder (13 B) 
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to act upon a cold concentrated solution of bisulphite of soda 
(17 gallons ot sp, gr. 1'225), taking care to avoid, as much as 
possible, access ol air and any heating of the mixture, to 'prevent 
decomposition. The solution thus obtained is thoroughly neutral- 
ized by the addition of lime ; and after settling, the clear liquor is 
used lor the vat, along with indigo and lime. Here again the 
hyposulphite takes up oxygen from the water and liberates the 
necessary hydrogen. It is found convenient to prepare, in the first 
instance, a very concentrated standard of reduced indigo, and to 
add as much of this to the dye-vat as may be required, along with 
lime and a little hyposulphite of soda. The advantages of this 
vat are that it is easily prepared and that there is very little 
sediment ; moreover, it can be employed in dyeing wool as well as 
cotton, and it is now very generally in use. The vat usually 
employed for dyeing wool is the so-called “ woad vat,” which 
differs from the foregoing m that the hydrogen necessary to reduce 
the indigo and bring it into solution is furnished, not by the 
action of chemical agents, but by means of fermentation. The 
ingredients of tho woad-vat are indigo, woacl, bran, madder, and 
lime. The wmad here employed is prepared by grinding the leaves 
of the woad plant {Isatis tinctoria) to a paste, which is allowed to 
ferment and then partially dried. It serves as the ferment to 
excite lactic and butyric fermentation with the aid of the bran 
and madder, the necessary hydrogen being thus evolved. Exces- 
sive fermentation is avoided by making timely additions of lime ; 
sluggish fermentation is accelerated by additions of bran and 
slightly raising the temperature. When the reduction and com- 
plete solution of the indigo is effected, the vat is allowed to settle, 
and the woollen material is immersed and moved about in the 
clear liquor for half an hour to two hours, according to the shade 
required, then squeezed and exposed to tho air in order to develop 
the blue colour on the fi.bre. 

Aniline Black differs from other dyes in that it is not sold as a 
ready-made dyestuff, hut is produced in siin upon the fibre by 
the oxidation of aniline. It is chiefly used for cotton, also for silk 
and cotton-silk union fabrics, but seldom or not at all for wool. 
Properly applied, this colour is one of the most permanent to light 
and other influences with which we are acquainted, One method 
of dyeing cotton is to work the material for about two hours in a 
cold solution containing aniline (10 parts), hydrochloric acid (20 
parts), bichromate of potash (20 parts), sulphuric acid (20 parts), 
and ferrous sulphate (10 parts). The ferrous sulphate here 
employed is oxidized by the chromic acid to a ferric salt, which 
serves as a carrier of oxygon to the aniline. This method of dyeing 
is easily carried out, and it gives a good black ; but since much of 
the colouring matter is precipitated on the fibre superficially as well 
as in the bath itself, the colour has the defect of rubbing off. 
Another method is to impregnate the cotton with a solution con- 
taining aniline hydrochlorate (35 parts), neutralized with addition 
of a little aniline oil, sodium chlorate (10 parts), ammonium 
chloride (10 parts). Another mixture is 1*8 part aniline salt, 12 
I)arts pota-ssium ferrocyanide, water (200 parts), (3 ’5) potassium 
chlorate dissolved in water. After squeezing, the material is 
passed through a special oxidation chamber, the air of which is 
heated to about 5 O'" 0. and also supplied with moisture. This 
oxidizing or ageing is continuous, tho material passing into the 
chamber at one end in a colourless condition, and after about 20 
minutes passing out again with the black fully developed, a final 
treatment with hot chromic acid solution and soaping being 
necessary to com))lGto the process. In this method, employing 
the first-mentioned solution, chlorate of copper is formed, and this 
being a very unstable compound, readily ilecomposes, and the 
aniline is oxidized by the liberated chlor-oxygcn compounds. The 
presence in tho mixture of a metallic salt is very important in 
aiding tho development of the black, and for this purpose salts of 
vanadium, cerium, and copper have proved to be specially useful. 
Tho chemistry of aniline black is still incomploto, but it would 
appear that tliero are several oxidation products of aniline. The 
first product is so-called emoraldine, a dark green auhstance of the 
nature of a salt, which by treatment with alkali yields a dark 
blue base called azurine. The further oxidation of emeralffine 
yields nigraniline, also a dark green salt, but tho free base of winch 
has a violet black colour. Tho latter becomes greenish under the 
influence of acids, especially sulphuric acid, and explains the 
defect known as ** greening ” which is developed iu ordinary aniline 
blacks during exposure to air. By a supplementary oxidation 
with chromic acid such a black is rcnchired ungrcenable, the 
nigraniline being probably changed into, the more stable chromate 
of nigraniline, 

OATEOnu is a valuable brown dyestuff, obtained from various 
species of Acada, Areca^ and If maria giwing in India. The 
wood, leaves, and frait of these plants are extracted with boiling 
water *, tho decoction is then ev^aporatod to dryness or to a pasty 
conHisteucy, Catechu is largely used by the cotton dyer for tho 
production of brown, drab, and similar colours. It is seldom 
employed for wool. Cotton is usually dyed by boiling it for about 
one hour in a decoction of catechu (100 per cent.) containing 
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copper sulphate (5 per cent.)- After squeezing, the material is 
boiled for about fifteen minutes in a solution of bichromate of potash 
(I; oz. per gal.), then washed and dried. By repeating the opera- 
tions two or three times, deeper shades are obtained. During the 
boiling with catechu the cotton attracts the active principles 
catechin and catechu-tannic acid, but it thus acquires only a pale 
brown colour ,* in the bichromate of potash, however, these are 
oxidized to form insoluble japonic acid, which permeates the 
fibre, and a deep brown colour is thus developed. Catechu browns 
are last to a variety of influences, e.y., washing, alkalis, acids, ke., 
but less so to light. Catechu has been recently much employed, in 
conjunction with copper sulphate, for dyeing the so-called khaki- 
brown on woollen material for military clothing. On silk, catechu 
is much used for weighting purposes in dyeing black. 

MineraJ Colours. — These include Chrome Yellow, Iron Buff, 
Prussian Blue, and Manganese Brown. 

Chrome Yellow is only useful in cotton-dyeing as a self-colour, 
or for conversion into Chrome Orange, or, in conjunction with 
Indigo, for the production of fast green colours. The cotton is first 
impregnated with a solution of lead acetate or nitrate, squeezed, 
and then passed through a solution of sodium sulphate or lime 
water to fix the lead on the fibre, as sulphate or oxide of lead. 
The material is then passed through a solution of bichromate of 
potash. The colour is changed to a rich orange by a short, rapid 
passage through boiling milk of lime, and at once washing with 
water, a basic chromate of lead being thus produced. The colour 
is fast to light, but has the defect of being blackened by sulphuretted 
hydrogen. 

Iron Buff is produced by impregnating the cotton with a 
solution of ferrous sulphate, squeezing, passing into sodium hydrate 
or carbonate solution, and finally exposing to air, or passing 
through a dilute solution of bleaching powder. The colour 
obtained, which is virtually oxide of iron, or iron-rust, is fast to 
light, but readily removed by acids. 

Prussian Blue is applicable to wool, cotton, and silk, but since 
the introduction of coal-tar blues its employment has been very 
restricted. The colour is readily obtained on cotton by first 
dyeing an iron-bufif, according to the method just described, 
and then passing the dyed cotton into an acidified solution of 
potassium ferrooyanide, when the blue is at once developed, A 
similar method is employed for silk. Wool is dyed by heating 
it in a solution containing potassium ferricyanide and sulphuric 
acid. The colour is developed gradually as the temperature rises ; 
it may he rendered brighter by the addition of stannous chloride. 
On wool and silk, Prussian blue is very fast to light, but alkalis 
turn it brown (ferric oxide). 

Manganese Brown is applied in wool, silk, and cotton dyeing. 
The animal fibres are readily dyed by boiling with a solution of 
otassium permanganate, which, being at first absorbed by tbo 
bre, is readily reduced to insoluble brown manganic hydrate. 
Imitation furs are dyed in this manner on wool-plush, the 
tips or other parts of the fibres being bleached by the application 
of sulphurous acid. Cotton is dyed by first impregnating it with 
a solution of manganous chloride, then dyeing and passing into a 
hot solution of caustic soda. There is thus precipitated on the 
fibre manganous hydrate, which by a short pa.ssago into a cold 
dilute solution of bloachjing powder is oxidized and converted into 
the brown manganic hydrate. This manganese bronze or brown 
colour is very susceptible to, and readily bloaclicd by, reducing 
agents ; hence by the application of these, in conjunction with 
various dyestuffs, the calico-printer is able to produce a pleasing 
variety of so-called coloured discharge patterns. 

With respect to the question of colour, we meet with 
two kinds of substances in nature, those which possess 
colour and those which do not. MHiy this 
dyei^, ° difference The physicist says the former are 
bodies which reflect all the coloured rays of 
the spectrum composing white light — if opaque, they appear 
white ; if transparent, they are colourless. The latter are 
bodies which absorb some of the spectrum rays only, reflect- 
ing the remainder, and these together produce the impression 
of colour. A black substance is one which absorbs all the 
spectrum rays. The fundamental reason, however, of this 
difference of action on the part of substances towards light 
remains still unknown. All substances which possess colour 
are not necessarily dyestuffs, and the question may be again 
asked, Why*? It is a remarkable circumstance that most 
of the dyestuffs at present employed occur among the 
so-called aromatic or benzene compounds derived from 
coal-tar, and a careful study of these has furnished a 
general explanation of the point in question, which briefly 
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is, that the dyeing property of a substance depends upon 
its chemical constitution. Speaking generally, those 
colouring matters which have the simplest constitution are 
yellow, and as the molecular weight increases, their colour 
passes into orange, red, violet, and blue. In recent years 
chemists have begun to regard the constitution of nearly 
all dyestuffs as similar to that of Quinone, and some even 
believe that all coloured organic compounds have a 
quinonoid structure. According to O. N. Witt, a colour- 
less hydrocarbon, benzene, becomes coloured by the 
introduction of one or more special groups of atoms, which 
he terms the colour-bearing or chromophorous groups — e.g.^ 
ISTOg, -hr : N-, &c. Benzene, for example, is colourless, 
whereas nitro-benzene and azo-benzene are yellow. Such 
compounds containing chromophorous groups are termed 
chromogens, because, although not dyestuffs themselves, 
they are capable of generating such by the further intro- 
duction of salt-forming atomic groups — e.g.^ OH, ]SrH2. 
These Witt terms auxochromoibs groups. In this way the 
chromogen tri-nitro-hmzene C^jH3(N02)3 becomes the dye- 
stuff, tri-nitro-phenol (picric acid) C^jH2(lSr02)3(0H), and 
the chromogen azo-henzere • N : hT • C(}H5 is changed 
into the dyestuff amido-azo~henzene (Fast Yellow) • 
hr : hr • CgH4(NH2). These two dyestuffs are tyi)ical of a 
large number which possess either an acid or a basic 
character according as they contain an hydroxyl (OH) or 
an amido (NH2) group, and correspond to the Acid Colours 
and Basic Colours to which reference has already been 
made. Other important atomic groups which frequently 
occur, in addition to the above, are the carboxyl (CO OH) 
and the su]2)homc acid (HSO.j) groups ; these cither 
increase the solubility of the colouring matter or assist in 
causing it to bo attracted by the fibre, t^c. In many 
cases the free colour-acid or free colour-base Las little 
colour, this being only developed in the salt. The free 
base rosanilino, for example, is colourless, whereas tlie 
salt magenta (rosanilino hydrochloride) has a deep crimson 
colour in solution. The froo-acid Alizarine is orange, 
while its alumina-salt is bright rod. It may be hero 
stated that the scientific classification of colouring matters 
into Hitro-colours, Azo-colours, Ac., already alludcsd to, 
is based on their chemical constitution, or the ebromo- 
phorous gro\i])s tlicy contain, whereas the eliiHsiflcation 
according to their mode of application is dependent upon 
the character and avrangcmient of the anxochromous 
groups. Tlie question of the mordant-dyeing proptirty of 
certain colouring matters containing (OH) and (L\)C)H) 
groups has already boen explained under the head of 
Artificial Mordant Goloibrs. 

The peculiar property characteristic of dyestuffs, as 
distinguished from mere colouring matters, namely, that of 
being readily attracted by the textile fibres, notably the 
animal fibres, ai)p0arB then to bo duo to their mcjro or less 
marked acid or basic character. Intimately connected with 
this is the fact that those fibres also exhibit jiartly basic 
and partly acid characters, duo to the presence of carboxyl 
and amido groups. The behaviour of magenta is typical 
of the Basic Colours. As already indicated, rosanilino, the 
base of magenta, is colourless, and only becomes coloured 
by its union with an acid, and yet wool and silk can bo as 
readily dyed with the colourless rosanilino (base) m with 
the magenta (salt). The explanation is tliat the l)aHo 
rosanilino has united with the fibre, which here plays the 
part of an acid, to form a coloured salt. It has also been 
proved that in dyeing the animal fibres with magenta 
(rosanilino hydrochloride), the fibre unites with the ros- 
aniline only, and liberates the hydrochloric acid. Further, 
in dyeing cotton with magenta it is necessary to prepare 
the cotton previously witli the mordant tannic acid, with 
which the base rosanilino unites to form an iusoliihlo salt. 



DYE 

In dyeing wool it is the fibre itself which acts as the 
mordant. In the case of the Acid Colours the explanation 
is similar. In many of these the free colour-acid has 
quite a different colour (purple) from that of the alkali- 
salt (yellow), and yet on dyeing wool or silk with the free 
colour-acid, the fibre exhibits the colour of the alkali-salt 
and not of the colour-acid. In this case the fibre 
evidently plays the part of a base. Another fact in favour 
of the view that the union between , fibre and colouring 
matter is of a chemical nature, is that by altering the 
chemical constitution of the fibre its dyeing properties are 
also altered ; oxycellulose and nitrocellulose, for example, 
have a greater attraction for Basic Colours than cellulose. 
Snch facts and considerations as these have helped to 
establish the view that in the case of dyeing animal 
fibres with many colouring matters the operation is a 
chemical process, and not merely a mechanical absorption 
of the dyestuff. A similar explanation docs not suffice, 
however, in the case of dyeing cotton with the Direct 
Colours ; also in some cases of dyeing wool and silk — e.g,^ 
with Orchil. These are attracted by cotton from their 
solutions as alkali salts, apparently without decomposition. 
The atliuiiy existing between the fibre and colouring 
matter is somewhat feeble, for the latter can readily be 
removed from the dyed fibre by merely boiling with water. 
The depth of colour obtained in dyeing varies with the 
concentration of the colour solution, or with the amount of 
some neutral salt — e.//., sodium chloride, added as an 
assistant to the dyebatli ; mortM)vor, the dyebath is never 
completely exhausted. The colotiring matter is submitted 
to the action of two forces, the solvent power of the water 
and the affinity of the fibre, and divides itself between the 
fibre and tluA water. After dyeing for some time, a state 
of (M(iiililn-iiim is attained in which the colouring matter is 
divided between the fibre and the water in a given ratio, 
and prolong<i(l dyeing does not intensify the dyed colour. 
An interesting fat'.b bearing on this question is that some 
basic (jolouring matttu’S are cai)ablo of dyeing — amorphous 
sulphur, gelatin, silicic acid, infusorial earth, die. 

Those and other similar facts have led to the adoption 
by various investigators of the view that in some cases the 
fibres exert a purely physical attraction towards colouring 
matters, and that the latter are lield in an unchanged 
state by the fibre. Tlus phenomenon is regarded as one 
of purely nuKdiauical surface-attraction, vex*y similar to 
that exercised by animal charcoal when employed in 
decolorizing a solution of some colouring matter. Some 
consider such diretA dyeing ms mere diffusion of the colour- 
ing matter into the fil)re, and others that the colouring 
matter is in a stete of “ solid solution ” in the fibre, similar 
to the solution of a metallic oxide in coloured glass. 
According to this latter view, the cause of the dyeing of 
textile fibres is similar to the attraction or solvent action 
exerted by ether when it withdraws colouring matter from 
an a(|ueous solution by agitation. 

In the ciiso of colours which arc dyed on mordants, 
the rpxestion is merely transferred to the nature of the 
attriiction which exists between the filxre and the mordant, 
for it has been conclusively established that the union 
between the colouring matter and the mordant is (jsseutially 
chemical in character. 

From our present knowledge it will be seen that we are 
unable to give a final answer to the question of^ whether 
the dyeing process is to be regarded as a chemical or a 
mechanical proccBs, There are arguments and f^ts which 
favour both views ; but in the ease of wool and silk dyeing, 
the prevailing (^pinion In most cases is in favour of the 
chemical theory, whereas in cotton-dyeing the mechanical 
theory is widely accepted. Prol)ably no single theory can 
explain satisfactorily the fundamental cause of attraction 
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in all cases of dyeing, and further investigation is needed 
to answer fully this very difficult and abstruse question. 

The poisonous nature or otherwise of the coal-tar dyes 
has been frequently discussed, and the popular opinion, 
no doubt dating from the time when magenta 
and its derivatives were contaminated with 
arsenic, seems to be that they are for the most ^ 
part really poisonous, and ought to be avoided for colour- 
ing materials worn next the skin, for articles of food, &c. 
It is satisfactory to know that most of the colours are not 
poisonous, but some few are — namely, Picric acid, Victoria 
Orange, Aurantia, Coralline, Metanil Yellow, Orange II., 
and Safranine. Many coal-tar colours have, indeed, been 
recommended as antiseptics or as medicinal remedies, 
e,g., Methyl Violet, Anramine, and Methylene Blue, because 
of their special physiological action. In histology and 
bacteriology many coal-tar colours have rendered excellent 
service in staining microscopic preparations, and have 
enabled the investigator to detect differences of structure, 
tfec., previously unsuspected. In photography many of the 
more fugitive colouring matters, e.y., Cyanine, Eosine, 
Quinoline Red, &c., are employed in the manufacture of 
ortho-chromatic plates, by means of which the colours of 
natural objects can be photographed in the same degrees 
of light and shade as they appear to the eye — blue, for 
example, appearing a darker grey, yellow a lighter grey, 
in the printed photograph. 

Since the year 1856, in which the first coal-tar colour, 
mauve, was discovered, the art of dyeing has made enormous 
advances, mainly in consequence of the continued intro- 
duction of coal-tar colours having the most varied pro- 
perties and suitable for nearly every requirement. The 
old idea that the vegetable dyestuffs are superior in fast- 
ness to light is gradually being given up, and, if one may 
judge from the past, it seems evident that in the future 
there will come a time when all our dyestuffs will be 
prcjxared by artificial means. 

Those who desire further information on the subject of dyeing 
may consult the following works of reference : — 

Axjtiioioties. — Banciioft. Philosophy of Permanent Colours. 

*2 vols. London, 1813. — Biouthollet-Uke. Mcimnts of the Art 
of Dyeing, 2 vols. London, 1824. — Oheveeul. Peclierches 
chimigues sior la teinture. Paris, 1835-1861. — J. Peesoz. TraiU 
Morique ct pratique de V imfressiaii des tissus. Paris, 1846. — 
O’N’eiel. The Chemistry of Calico-Printing^ Dyeing, and Bleach- 
ing, Manchester, 1860. Dictionary of Calico-Printing and Dye- 
ing. London, 1862. — Soiiutzenbeegee. TraiU des matures 
color antes. 2 vols. Paris, 1867. — Bollby. Die Spinnfasern und 
die im PJlcmzen- und Thier-kiirper vorhommenden Parhstoffc. 1867. 
— Crookes. A Practical Handbook of Dyeing and Calico-Printing. 
London, 1874. — IsTArrmi. A Manual of Dyeing and Dyeing Be- 
ceipts. London, 1874. — Bolley, Koep. TraiU des matures 
colorantcs artificielUs. 1874. — Jaemaik. Cantor Lectures : Course 
of Six Lectures on Wool-Dyeing. 1876. — O’Neill. Textile 
Colourist. 4 vols. Manchester, 1876. — Calveet. Dyeing and 
CaUco-Printing. Manchester, 1876. — Moyeet. TraiU de la 
temture des soics. Lyon, 1877. — O’Neill. The Practice and 
Principles of Calico-Printing, Bleaching, and Dyeing. Manchester, 
1878. — Gieaedin. Matures textiles et matures tinctoriaUs. Paris, 
1880. — Smith. The English Dyer. Manchester, 1882. — Oeookes. 
Dyeing and Tissue- Printing. London, 1882. — Hummel. The 
Dyeing of Textile Fabrics. London, 1885. — ^Wolff. Die Beizen. 
Wien, 1885. — Schultz. Die Chemic des SteinkohlentJmrs. 1886. 
— Paenbll. Life and Labours of John Mercer. London, 1886. 
— Sansonb. The Printing of Cotton Fabrics. 1887, —Julius. 
Die kWnstUchm organischen Farbstoffe. 1887. — Keetesz. Die 
Anilinfarhstoffe. Braunschweig, 1888.— Schultz and Julius. 
Tobbellarische Uebersicht dcr kilnstUchen organischen Farbstoffe. 
Berlin, 1888.— Sansone. Dyeing. Manchester, 1888.— Witt. 
Chemische Technologic der Cospinnsffasern. Braunschweig, 1888. 
— Paul, The Practical Ostrich- Feather Dyer. 1888. — Behebikt 
and Knkoht, The Chemistry of the Coal-Tar Colours. London, 
1889.— BEPifcEEE. The Finishing of White, Dyed, and Printed 
Cotton Goods. Manchester, 1889.— Ganswindt. Jfandbuch der 
PWherei. Weimar, 1889,— MOhlau. Organische F’arhstofe 
welche in der TextlHndustrie Verweudung fmden. Dresden, 1890. 
— -DbpiIieee. TfaiU d$ la Teinture et de V Impression, 4 vols. 
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Paris, 1891. — Hummel- Knecht. Die Fdrberei und BUieherei des 
OtsjpinnstfcLserri. Berlin, 1891. — HuRST. Dictionary of the Coal- 
Tar Colours. London, 1892. — Ganswindt. Lehrhuck der Bauin- 
wollengarn Farberei. II. Die Gerbstoffe als Beizen. Munchen, 
1892. — Georgieyics. Der Indigo. Leipzig, 1892. — G. H. Hurst. 
Sillc Dyeing, Printing, and Finishing. London, 1892. — Hoelting 
and Lehnb. Anilinschwarz. Berlin, 1892. — Herzfeld. Die 
Praxis der Fdrberei. Berlin, 1892. — NietzkI, transl. by Collin 
and Richardson. Chemistry of the Organic Dyestuffs. London, 
1892. — E. Kneght, C. Eawson, R. Loewenthal. Manual of 
Dyeiny. London, 1893. — GARgoN. La Pratique du Teinturier. 
3 vols., Paris, 1893. — Schultz and Julius, transl. by A. G. 
Green. Systematic Survey of the Organic ColouriQig Matters. 
London, 1894. — Guignet, Dormmer, and Grandmougin. Blanchi- 
mmt et AjyyrUs, Teinture ct Impression, &c. Paris, 1895. — Stein- 
beck. Bleichen und Farben der Seide und Malhseide. Berlin, 
1895. — Sansone. Recent Progress in Dyeing and Calico-Printing. 
Manchester, 1895. — Georgievios. Lehrbuch der Farhenchemie. 
Leipzig, 1895. — Seyewetz and Sisley. Chimie des Matures 
Colorantes Artificielles. Pans, 1896. — W. M. Gardner. Wool- 
Dyting. Manchester, 1896. — L. LEEj'iVRE. Matihres Colorantes 
Artificielles. 2 vols., Paris, 1896. — Nietzki. Chemie der 
Organischen Farhstoffe. 1897. — Gros-Renaud. Les Mordants en 
Teinture et en Impression. Paris, 1898. — Forrer. Die Kunst des 
Zeugdrucks vom Mittelalter bis zur Fmpirczeit. Strashurg, 1898, — 
Gborgievigs. Qespinnstfasern, Wdscherei, Bleicherei, Fdrberei. 
Leipzig, 1898. — Jettmar. Das Farben des lohgaren Leders. 
Leipzig, 1900. ‘ (j. J. H.) 

DyoamicSa Analytical. — The fundamental 
principles of Dynamics, and their application to special 
problems, are explained under Mechanics (Bncy. Brit. vol. 
XV.), where brief indications are also given of the more 
general methods of investigating the properties of a 
dynamical system, independently of the accidents of its 
particular constitution, which were inaugurated by 
Lagrange. These methods, in addition to the unity and 
breadth which they have introduced into the treatment 
of pure dynamics, have a peculiar interest in relation to 
modern physical speculation, which finds itself confronted 
in various directions with the problem of explaining 
on dynamical principles the properties of systems whose 
ultimate mechanism can at present only be vaguely con- 
jectured. This article is devoted to an outline of such 
portions of general dynamical theory as seem to be most 
important from this latter point of view. 

General Equations of Impulsive Motion. 

§ 1. The systems contemplated by Lagrange are composed of 
discrete particles, or of rigid bodies, in finite number, connected 
(it may be) in various ways by invariable geometrical relations, 
the fundamental postulate being that the position of every particle 
of the« system at any time can be completely specified by means of 
the instantaneous values of a finite number of independent variables 
72 > • • • which admits of continuous variation over a 

certain range, so that if x, y, z be the Cartesian co-ordinates of any 
one particle, we have for example 

ff2. = = . . (1) 

where the functions / differ (of course) from particle to particle. 
In modern language, the variables q^, q 2 )---^n are generalized co- 
ordinates serving to specify the configuration of the system ; their 
derivatives with respect to the time are denoted by kn, and 

are called the generalized components of velocity. The continuous 
sequence of configurations assumed by the system in any actual or 
imagined motion (subject to the given connexions) is called the 
path. 

For the purposes pf a connected outline of the whole subject it 
is convenient to deviate somewhat from the historical order of 
development, and to begin with the consideration of 
Impulsive impulsive motion. Whatever the actual motion of the 
motion. system at^ any instant, we may conceive it to be 
generated, instantaneously from rest by the application 
of proper impulses. On this view we have, if x, y, z he the 
rectangular co-ordinates of any particle m, 

mx = X', m% — E, . . (2) 

where X', Y', Z' are the components of the impulse on m. Now 
let 5a;, dy, be any infinitesimal variations of x, y, z which are con- 
sistent with the connexions of the system, and let us torm the 
equation 

Lm{±8x + y5y + zdz)~'Z{X'dx-\-Y'by + Z'Bz), . (3) 

where the sign S indicates (as throughout this article) a summation 


extending over all the particles of the system. To transform (3) 
into an equation involving the variations Bq .^, ... of the generalized 
co-ordinates, we have 


and therefore 


3x ^x 

= &c., &c., 


where 


^^.(xSx -}- ySy -f zBz) = ( An^i 4* Ai22'2 4- . . ■ )52'i 

+ (A21^?1 + A22?2+ ■••)^2'2+ , 


(!)■}• 

A _v f dx dx By dy 

0^, Bqs'^dqr Sg/ 3^. dqj~^^ 
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(4) 

( 5 ) 


( 6 ) 


( 7 ) 


If we form the expression for the kinetic energy T of the system, 
we find 


2T=2)w2(a;^ + + ■ ■ ■ 4" 2Ajo(yi(^2 -f- . . . (8) 

The coefficients An, Aqq, ... Aia, ■■■ are by an obvious analogy called 
the coejftcients of inertia of the system ; they are in general func- 
tions of the co-ordinates q^, q^,... - The equation (6) may now he 
written 

dT 0T 

-Zm{xSx + ySy + iSz) = + (9) 


This may he regarded as the cardinal formula in Lagrange’s 
method. For the right-hand side of (3) we may write 


where 


S{X'5cc4Y'5y4-Z'5^) = Q'i5£?i4-QV(l2 4-... , . (10) 


Q',=S( X'^ + T'^^ + zA 

^ ^ dqr dqr dqr 


:)■ 


. ( 11 ) 


The quantities Qj, Qq, ...are called the generalized components of 
impulse. Comparing (9) and (10), wo have, since the variations 
5^1, 5^2,... are independent, 


0T 

0!ii 


=Q'i, 


0T 


( 12 ) 


These are the general equations of impulsive motion. 
It is now usual to write 


Fr = 


0f/r’ 


( 13 ) 


The quantities jt72, • represent the effects of the several com- 
ponent impulses on the system, and are therefore called the 
generalized components of momentum. In terms of them wo have 


Xm[xBx + ydy -1- z8z) =Pxdqi +p 2 Sg 2 4“ • ■ • . (14) 

Also, since T ia a homogeneous quadratic function of the velocities 
iJn 22) •••» 

2T^pffxAp2^2-^ (15) 

This follows independently from (14), assuming tho special varia- 
tions dx=:xdt, &c., and therefore Sqis=:qidt, ••• ' 

Again, if the values of tho velocities and tho momenta in any 
other motion of the system through tho same con- . - 

figuration be distinguished by accents, we have tho 
identity imorems. 

"•> ■ * (ifi) 

each side being equal to tho symmetrical expression 

AnM^i 4“ 4- • • ■ 4- 4" + (17) 


The theorem (16) leads to some important reciprocal relations. 
Thus, let us suppose that the momenta px, p^,... all vanish with 
the exception of p^, and similarly that the momenta j? 2 ) 
vanish exceijty 2 ' We have thou ot 

^2' Pi=^^\'p\ • ‘ ‘ • . (18) 

The interpretation is simplest when tho co-ordinates qx, are 
both of the same kind, c.g., both lines, or both angles. Wo may 
then conveniently putyj^^'a, and assert that the velocity of tho 
first typo due to an impulse of the second type is equal to the 
velocity of the second type due to an equal impulse of the first 
type. As an example, suppose we have a chain of straight links 
hinged each to the next, extended in a straight line, and free to 
move. A blow at rigl^t angles to tho chain, at any point P, will 
produce a certain velocity at any other point Q ; tho theorem 
asserts that an e(jual velocity will be produced at V by an equal 
blow at Q. Again, an impulsive couple acting on any link A will 
produce a certain angular velocity in any other link B ; an equal 
couple applied to B will produce an equal angular velocity in A. 
Also if an impulse F applied at P produce an angular velocity oj in 
a link A, a couple Fa applied to A will produce a linear veloci^ 
aa at P. Historically, we may note that reciprocal relations in 
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dynsLinics were first recognized by Helmholtz in the domain of 
acoustics ; their use has been greatly extended by Lord Eayleigh. 

The equations (13) determine the momenta as linear 

functions of the velocities qj, • Solving these, we can express 
^ j j.j linear functions of J32j-.. • The resulting 

Veloci es equations give us the velocities iiroduced by any given 
impulses. Further, by substitution in (8), 
^ * wc can express the kinetic energy as a homogeneous 

quadratic function of the momenta p\, 2 ^ 2 , .. . . The kinetic energy, 
as so expressed, will be denoted by T" ; thus 

2T' = “t ■^' 227 * 2 ^ d" ■ ■ + 2 A'2o23-y?2 d“ ■ • • • (1^) 

where A'xu A' 2 ‘ 2 j--* A' 12 , are certain coefficients depending on the 
configuration. They have been called by Maxwell the cocJ/icierLts 
of mobility of the system. When the form (19) is given, the values 
of the velocities in terms of the momenta can be expressed in a re- 
markable form due to Hamilton. The formula (15) may be written 

JPi'A+M2+---=T + T', . . . (20) 


( 21 ) 


( 22 ) 


•where T is supposed expressed as in (8), and T' as in (19). Hence 
if, for the niomont, wo denote by S a valuation affecting the velocities, 
and therefore the momenta, but not the configuration, we have 

+ ()i5y) +i>25!/2 + + . . . = 5T + 5T' 

ax,. _^3T,. , ^3T' _^3T' ^ 

In virtue of (13) this reduces to 

dV 3T' 

d- * ■ • = d- 5p2 d- . . . . 

Since cJpa, ■ . . may bo taken to be independent, wo infer that 

In the very remarkable exposition of tlio matter given by Maxwell 
in his Bledriaity and MatpieMsm, the Haniiltonian oxj)ressioiis 
(23) for tbo velociticis in terms of the impulsc^s arc obtainecl directly 
iroinlirst luinciples, and the fonuulin (13) arc then deduced by an 
iiivorsiou of Urn shove arguimuil. 

An important modifiealion of tb(3 above procjcss has been intro- 
duood in recent tiin<\H by Koutli and Thomson and Tait. Instead 
. , of expressing the kinetic energy in terms of thovcloci- 
^ ties alone, or in terms of the momenta alone, may 
moa c « express it in terms of the velocities corresponding to 
some of the co-ordinates, say gi, ... <7mj and of tho 
momenta ('onwsponding to tho remaining co-ordinates, which (for 
the sake of distinction) wo may denote by %, • Thus, 

T being expressed a.s a homogeneous (fuadratic function of 
• x\ momenta {‘crrc.sponding to tho co-ordinates 

X> X\ x'r-- J^iay bo written 

x.-d?. (2.) 

f'X dx ' OX 


These equations, when wiittcm out in full, dotermino pi;, if, if\^*. 
as linear liiuctimis of fj'i, f/a,-.- ffnt . Wo now consider 

tho function 

. (25) 


supposed exj)r(-,si-d, by means of the above relations, in terms of 
iin, n, k\ . Performing tho operation d on both sides 
of (25), wo have 




3T 

KBi( - icBK 


dV 


m) 


whore, for brevity, only one term of each typo has lieen exhibited. 
Omitting tho terms which cancel in virtue of '24), we have 


+ - - + + . . . « 4- ... - - (27) 

Sineo tho variations %j, 5%,*.. %m» may be taken to 

be independent, w© have 


and 


_3T_ae 




30 

Wk'" 


(28) 

(29) 


An important property of tlia presient transformation is that, 
when expressed in terms of tlio new yarialiles, the kinetic energy is 
tho sum of two homogeneous quadratic functions, thus 

T==iS + K, .... (30) 


where ® involves tho voloeitios alone, and K the 

momenta alone. For in virtue of (29) wo have, from 

(26^ 

/ Se , ,^ae , .^ae 


T»0- 






....), 


(81) 


and it is evident that the terms in 0 which are bilinear in respect 
of the two sets of variables qi, qm and k, k% a:", ...will dis- 
appear from the right-hand side. 

It may be noted that the formula (30) gives immediate proof 
of two important theorems due to Bertrand and to Lord Kelvin 
respectively. Let us suppose, in the first place, that 
the system is started by given impulses of certain 
types, but is otherwise free. Bertrand’s theorem is to . . 
the eifect that the kinetic energy is greater than if by 
impulses of the remaining types the system were con- 
strained to take any other course. We may suppose the co- 
ordinates to be so chosen that the constraint is expressed by the 
vanishing of the velocities c}^, whilst the given impulses 
are k, k‘, .... Hence the energy in the actual motion is greater 
than in the constrained motion by the amount (s. 

Again, suppose that the system is started with prescribed 
velocity components ^21 Q 2 f- 9 m, by means of proper impulses of 
the corresponding types, but is otherwise free, so that in the 
motion actually generated we have a :=0, ic'~ 0, / c "=0,... and there- 
fore K=0. The kinetic energy is therefore less than in any other 
motion consistent with the prescribed velocity-conditions by tlie 
value wliicli K assumes when k, k' , k!', . . . represent the impulses due 
to the constraints. 

Simple illustrations of these theorems are afforded by the chain 
of straight links already employed. Thus if a point of the chain 
he held fixed, or if one or more of the joints he made rigid, the 
energy generated by any given impulses is less than if the chain 
had possessed itsf* former freedom. 


Continuous Motion of a System. 

§ 2. We may proceed to the continuous motion of a system. 
Tho equations of motion of any particle of the system are of the 
form 

mx=X, m 5 /=Y, mz~Z. . . (1) 

How let y + by, be the co-ordinates of m in any 

arbitrary motion of the system differing infinitely , , 

little from tho actual motion, and let u^ form the ® 

equation equations. 

'Zm{x§x + y8y-\-zdz) = '^{X5xi-Y5y + Z5z). . (2) 


Lagrange’s investigation consists in the transformation of (2) into 
an equation involving the independent variations dqi, Bq^,. . hqn. 

It is important to notice that the symbols 5 and djdt are com- 
mutative, since 

5i=|(» + 5*)-^=|5j:, &o. . . (3) 

Ilcnco 

Xmixdx -H y^y + zdz) ==^^m{xdx + 0y + z5z) 

- Sm(x5a; -h i)5p -1- ^i5z) 

= +P!!^Si +...)- 5T, . . . (4) 


l>y § 1 (1^). The last member may bo written 


f'Ai +i)i 82 ’i+ftSg'a+;' 2*!?2 + 
'<iki 


3T 


3T. 





(5) 


Hence, omitting tho terms which cancel in virtue of § 1 (13), we 
find 

2:m(d:5a:+il52/ + S5»)=^i)i-^)jyi+(A-^)5?2+- ■ (6) 
For tho right-hand side of (2) we have 

S(XSa: + Y5i/ + ZS2i) = QiS!?i + Q2S?2H--, • (7) 


The quantities Q 2 , Qa,*-. are called the generalized components of 
force acting on the system. 

Comparing (6) and (7) find 

. 0T ^ , 0T . ' 


or, restoring tho values of px* 


( 10 ) 


Those are Xjagrange’a general equations of motion. Their number 
is of course Oqual to that of tho co-ordinates q^ g's,... to bo deter- 
mined. 

Analytically, the above proof is that given by Lagrange, but 
tbo terminology emjdoyed is of much more recent date, having 
been first introduced by Thomson and Tait ; it has greatly pro- 
moted the pliysical* application of the subject, Another proof of 
the equations (10), by direet transformation of co-ordinates, has 
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been given by Hamilton and otber writers, but the variational 
method of Lagrange is that which stands in closest relation to the 
snbseq^uent developments of the subject. The chapter of Maxwell, 
already referred to, is a most instructive commentary on the sub- 
ject from the physical point of view, although the proof there 
attempted of the equations (10) is iallacious. 

In a ‘‘conservative system” the work which would have to be 
done by extraneous forces to bring the system from rest in some 
standard configuration to rest in the configuration [q^, g'o,... qj 
is independent of the path, and may therefore be regarded as a 
definite function of q^, q^j-.-qn- Denoting this function (the 
potential energy) by Y, we have, if there he no extraneous force 
on the system, 

S(X5£c-fY%-l-Z53)= -5Y, . . (11) 

and therefore 

Q2=-|^ (12) 

0?i dqi 

Hence the typical Lagrange’s equation may be now written in 
the form 

(m 

dt\dqrj dqr 


or, again, 




(14) 


It has been proposed by Helmholtz to give the name kinetic 
potential to the combination Y - T. _ ^ 

To calculate the rate at which the kinetic energy varies in the 
actual motion we have 

^ ^ + M2 + - 

by (9). This may be written 

. . (16) 

. ‘ (17) 


^ = Ql^l-f Q2Q'2+--* 


This expresses that the kinetic energy is increasing at a rate equal 
to that at which work is being done by the forces. In the case of 
a conservative system free from extraneous force, we have, sub- 
stituting the values of Qj, Q2,--. from (12), 

(18) 


J(T + V) = 0 or T + V = con3t., 


which is the equation of energy. 

A classical example of the application of Lagrange’s equations is 
to the motion of a top. A rigid body, symmetrical about an axis, 
is supposed free to turn about a fixed point 0 in this 
^ distance h (say) from the centre of mass. 
tioa o we ^ angle which OG makes with the vertical 

OZ, ^ the azimuth of the plane ZOG relative to a fixed 
vertical plane ZOX, and </> the angle which a meridian plane fixed 
in the solid makes with the plane ZOG, the notation being in 
fact that of Mechanics, § 81. Denoting the principal moments 
of inertia by A, A,C, we have 

2T = A(a;2 + wp -1-00)2 

— A( ^2 sin20^2j ^ ^ ^ ^ ^ jL 9) 

If p, V be the corresponding components of momentum, we have 




3T 

/x=^~A sm2(9^-l-C(0 + ^cos d)ooB 0, | 
3T 

1/ = ^^ cos 6)...» 


.( 20 ) 


The geometrical meaning of these quantities is recognized at once 
from the expression for the virtual moment of the impulses, 

X90 . . . (21) 

viz., A is the angular momentum about an axis normal to the xdano 
of <9, ja is the angular momentum about the vertical, and v that 
about the axis OG. If M be the total mass, the potential energy 
is 

Y QOS 6. , . . (22) 

Hence the equations (10) become 

- A sin (9 cos 0\//^ + C{j> 4- ^ cos 6)^ sin d = MgA sin 6, 

Y {A sin2 $\f/ -f- C{<p -h cos 0) cos 0} = 0, 


C(<j)+ ^ cos ^)=:0, 


(23) 


Hence 

Ad - A sin 6 cos 9\k‘^ + v sin d\p = ALgJi sin 0, \ 
A s\ird\p -\-v QOs6 = y.j j 

or, eliminating 

(jLi-v cos 6)(juL cos 6 - v) _ , 


A(9-i 


A sin^^ 


= Mgh sin 6. 


(24) 

(25) 


An immediate application of (24) is to find the condition for a 
steady precessional motion, i.e., one in which the axis of the top 
describes a right circular cone about the vertical. Putting 6> = 0, 
^ = a, in (24), we obtain 

A cos ai/^2 _ = . . . (26) 

For given values of v and a w^e have two possible values of pro- 
vided V exceed a certain limit. With very rapid rotation, or more 
precisely, with p large in comparison with /v/(4AMyAcosa), one 
value of is small and the other large, viz. , the two values are 
ALghjv and vjA cos a, approximately. To find the small 
oscillation about the steady motion we put 0 = a + x^iii 
(25), and neglect terms of the second order in x- ^be tions^~ 
usual method leads to an equation of the type 

X-l-i^“X = 0. • • • (27) 

where 


^__(jui-p cos a)2 + 2(^ - V cos a)(/H cos a~v) cos a + jja cos a - y )‘ 




A'- siiDa 


(28) 


When p is large we find that for the slow precession p^vjA, 
whilst for the rapid ijrecession p^pj A cos a = -ip, approximately. 
Further, on examining the small variation in p, it appears that in 
a slightly disturbed slow precession the motion of any point of the 
axis consists of a rapid circular motion superposed on the slow 
precession, so that the resultant path has a trochoidal character. 
This is a type of motion commonly observed in a top simn in the 
ordinary way, although the successive undulations of the trochoids 
may be too small to be directly observed. In a slightly disturbed 
rapid precession the added vibration is clliplic-harmonic, with a 
period equal to that of the procession itself. The ratio of the axes 
of the ellipse is sec a, the major axis being in the plane of 6, The 
result is that the axis describes a circular cono about a fixed lino 
making a small angle with the vortical. Another view of the 
matter is appropriate when we study the small oscillations about 
the vertical position a=:0. The motion of any point of the axis 
may then bo described as an ellii)tic-harmonic motion .su])erpostMl 
on a uniform rotation with angular velocity »//2A abcutthe vortical 
OZ. The period of revolution in the (dlipso is 27r/^?, where 


4AMr//t 

■ 2 ' - 


(29) 


This would indicate that the upright position of a top (with 
the centre of gravity above the pivot) is stable if, and only if, 
r2>4AM(/7t. Sue, however, §6. 

Constrained Systems. 

§ 3. It has so far been assumed that the geometrical relations, if 
any, which exist between the various parts of the system 
are of the type § 1 (1), and so do not contain t ex- 
plicitly. The extension of Lagrange’s etpiations to the 
case of ^‘varying relations ” of the typo 

71, fc'" f]n), is=&c. . 

was made by Yieille. Y’^e now have 


Case of 
varyJag 
relaiJoas. 

■ (1) 


. 0^3 , , 


5x- 


dx^ 


L 


3a! 

1 + ^%+ 


&C., &0., 

kc.f &c., 


( 2 ) 

(3) 


so that the expression § 1 (8) for the kinetic energy is to be 
replaced by 

2T = ao + 4- 2a.;5(j'2 + , . . ■+■ A j + ... 4- A + * * - » ( ^ ) 

whore 


a„ = Sm{(^) +(||) 


dt 'Sqr'^ dt dqr ' dt 


b a. \ f • 
Tt (}qri ’ J 


(6) 


of which the last two express the constancy of the momenta /i, v. 


and the forma of Arr^ An are as given by § 1 (7). It is to be 
remembered that the ooofiicients ao, aj, a^, ... Ajj, A.22, ... A12..* will 
in general involve t explicitly as well as implicitly through the 
co-ordinates qi^ q^^j ... . Again, wo find 

Sm(;i'5a3 4- 'i)Sy 4- = (a^ 4- A^^i 4- Ay/}^ + • • ■ 

4- (tty 4- "b Ajji/la "b . . . + . . . 

3T, , 0T. ^ 

=lhS^l+p.M+-; ■ ■ (6) 

where pr ia defined as in § 1 (13), The derivation of Lagrange’s 
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-equations^ then follows exactly as before. It is to be noted that 
the equation § 2 (17) does not as a rule now hold. The proof in- 
volved the assumption that T is a homogeneous quadratic function 
of the velocities q-y^ 

It has been pointed out by Hayward that Vieille’s case can be 
brought under Lagrange’s by introducing a new co-ordinate {&) in 
place of t, so far as it appears explicitly in the relations (1). We 
have then 


2T — ao^‘'^ + 2(ai<7jL + a2^2 + ■■■)^ + -^n2'i^ + -^2222^+ +2A12M2+ ... . 

(7) 

The equations of motion will be as in § 2 (10), with the additional 
equation 

dt de~^ 


where © is the force corresponding to the co-ordinate 6. We may 
suppose © to be adjusted so as to make ^ = 0, and in the remaining 
equations nothing is altered if we write t for 6 before, instead of 
.after, the differentiations. The reason why the equation § 2 (17) 
no longer holds is that wo should require to add a term ©^ on the 
right-hand side ; this represents the rate at which work is being 
-done by the constraining forces required to keep 6 constant. 

. As an example, let x, ?/, z be the co-ordinates of a particle relative 
to axes fixed in a solid which is free to rotate about the axis of z. 
If $ be the angular co-ordinate of the solid, we find without 
■difficulty 

2T = 7n{±^ -H 2/^ + - yx) + {I -f 7n{x^-\~y^)} . (9) 

where I is the moment of inertia of the solid. The equations of 
motion, viz., 

dt 0£tJ dx ^ ^ dt dy dy * dt dz dz ^ 

.and . . . (11) 

become 

w(--B“ mz=Zf (12) 

-and ~[{(l4-w(a3^-f t/2)}i^ +7;i(a;i/---2/.'t)] = 8. . . (13) 

If we suppose © adjusted so as to maintain ^=0, or (again) if 
wo suppose the momont of inertia I to be infinitely great, we 
■obtain the familiar equations of motion relative to moving axes, viz., 


m(!i*-2ajy- a;V)=:X, m( 2 / + 2wij~ w 22/) = Y, msi=2I, . (14) 

where w has boon written for These are the equations which 
we should have obtained by applying Lagrange’s rule at once to 
the formula 

2 T + + ^ 2 ^ 4 . 2mo}{xy - yx) + -f- y'-*) , . (16) 


which gives the kinetic energy of the particle referred to axes 
rotating with the constant angular velocity w. 

More generally, wo might apply Lagrange’s method to find the 
n i H ' ctmatiotts of motion of a system whoso configuration 
A? ® ^ relative to axes rotating with constant angular velocity 
(w) is defined by means of generalized co-ordinates 
iZn writing 

2T = 4- + 2 -^yx) + w-2m(£e^ + y^) 

:=2^ + 2a;2:m(2;i>-2/;fe) + 2To, .... (16) 

say. This problem is interesting on account of its bearing on the 
kinetic theory of the tides, The details of the work would occupy 
too much Hpaecj, but the result in.-iy ho stated. Assuming that 
the (Jarbesian co-ordinates x, y^ z of any particle relative to the 
moving axes are functions of qn, of the form § 1 (1), we 

find, after cancelling a number of terms, that the typical equation is 

^ + (»*> l)Ji + (r, 2)fa + . , . + 4* . . . Qn (17) 


where 


(n*)=2a,.2m||A. 


(18) 


It is to be noticed that 

(r,r)«0, (r, f). 

The conditions of relative equilibrium are 

aT, 

’or, in case the forces Q^. depend only on the co-ordinates 
and are conservative, 

8. 


(19) 


( 20 ) 




<V-^To) = 0, 


( 21 ) 


le., the value of T ™ To must be staiimmry. 

If we multiply (17) by end sum the result for 2, 
wo find, taking account of (19), 


- To) = Q2^2 4- . . (22) 

or, in the case of conservative forces, 

4- Y - Tq = const. . . . (23) 

This may he called the equation of relative energy. It may, of 
course, be easily established from first principles without the use 
of generalized co-ordinates. 

We have still to notice the modifications which Lagrange’s 
equations undergo when the co-ordinates q^, ^ 

are not all independently variable. In the first place, 
we may suppose them connected by a number m ( < 71 ) 
of relations of the type 

A(i{, ^2,-..^n) = 0, B(i5, ^1, = &c., (24) 

These may be interpreted as introducing partial constraints into 
a previously free system. The variations oq^^...bqn in the ex- 
pressions (6) and (7) of § 2 which are to be equated are no longer 
independent, but are subject to the relations 


BA 


aA, 




+ (25) 


Introducing indeterminate multipliers X, g,..., one for each of 
these equations, we obtain in the usual manner 71 equations of the 
type 

dtdqr ^qr^^'dqr ”*’ * • ( ) 


in place of § 2 flO). These equations, together with (24), serve 
to determine the n co-ordinates 3^2; the m multipliers 

X, /i, ... . 

Again, it may happen that although there are no prescribed 
relations between the co-ordinates q-y^ ^be cir- 

cumstances of the problem certain geometrical conditions are im- 
posed on their variations^ thus 


A252'2+ ••<=0, Bang's +...==0, &:c., (27) 


where the coefficients are functions of q^ 9^2? ■ - ■ and (possibly) 
of U It is assumed that these equations are not integrable as 
regards the variables ^2, ... ,qn’i otherwise, we fall back on the 
previous conditions. Cases of the present type arise, for instance, 
in ordinary dynamics when we have a solid rolling on a (fixed or 
moving) surface. The six co-ordinates which serve to specify the 
position of the solid at any instant are not subject to any necessary 
relation, but the conditions to be satisfied at the point of contact 
impose three conditions of the form (27). The general equations 
of motion are obtained, as before, by the method of indeterminate 
multipliers, thus 



The co-ordinates q^ 72? ’••?«» the indeterminate multipliers 
X, yu,,... are determined" by these equations and by the velocity- 
conditions corresponding to (27). When t does not appear ex- 
plicitly in the coefficients, these velocity- conditions take the forms 

Ai^l 4- A2(j'2 d- • ■ . = 0, Bj^2l"fiB2^2'h = 9> • (29) 


Hamiltonian Equations of Motion. 

§ 4. In the Hamiltonian form of the equations of motion of a 
conservative system with unvarying relations, the kinetic energy 
is supposed expressed in terms of the momenta the 

co-ordinates q-y, as in § 1 (19). Since the symbol 5 now 

denotes a variation extending to the co-ordinates as well as to the 
momenta, wo must add to the last member of § 1 (21) terms of the 
types 

( 1 ) 

Since the variations hpi, 5^2. ••• Mu be taken to be 

independent, we infer the equations § 1 (23) as before, together with 

aT_ ar 3T^_ar 
Ml M 2 M 2 

Hence the Lagrangian equations § 2 (14) transform into 

I, 

If we write 

H=T'-I-V, . . 

80 that H denotes the total energy of the system, supposed ex- 
pressed in terms of the new variables, we get 

^ ^ 0H ... 

h=-^> 


( 2 ) 


(3) 

(4) 


■024’ ■■■■ 


If to these we join the equations 

Zpi “ 5a’ 


( 6 ) 


s. 111.-72 
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which follow at once from § 1 (23), since Y does not involre ^2) ■ 
we obtain a complete system of differential equations of the first 
order for the determination of the motion. 

The equation of energy is verified immediately by (5) and (6), 
since these make 


dK an . 0H . 


dt 


dn. m. ^ ___ 

3?i ^ dss 


The Hamiltonian transformation is extended to the case of 
varying relations as follows. Instead of (4) we write 

H=Mi+M2+ -T + V, . . . (8) 

and imagine H to he expressed in terms of the momenta jpg}-*-? 
the co-ordinates qi, g'2,..., and the time. The internal forces of 
the system are assumed to be conservative, with the potential 
energy Y. Performing the variation 5 on both sides, we find 


5H = ^i5;7i + ...-gy^5?i + |^«2+..., • (9) 

terms which cancel in virtue of the definition of 
omitted. Since 
dependent, we infer 


and 


• 

dpi 


^2'i> ^S'25"' fie taken to be in- 
SH 


^2 = 


dp2 


It follows from (11) that 

A=- 


0H 


L(T-y)=-^ 

dq} ‘ dq^’ 


3H 


( 10 ) 


( 11 ) 


( 12 ) 


The equations (10) and (12) have the same form as above, but H 
is no longer equal to the energy of the system. 

Cyclic Systems. 

§ 5. A cyclic or gyrostatic system is characterized by the following 
properties. In the first place, the kinetic energy is not affected if 
we alter the absolute values of certain of the co-ordinates, which 
we will denote by %, x\ provided the remaining co-ordinates 
?i) and the velocities, including of course the velocities 

X) x'} 3-re unaltered. Secondly, there are no forces acting 

on the system of the types Xi x\ x'V--- This case arises, for 
example, when the system includes gyrostats which are free to 
rotate about their axes, the co-ordinates Xi x'i '^fien being the 
angular co-ordinates of the gyrostats relatively to their frames. 
Again, in. theoretical hydrodynamics we have the problem of 
moving solids in a frictionless liquid ; the ignored co-ordinates 
X) X^ X^--- fluid, and are infinite in number. 

The same question presents itself in various physical specula- 
tions where certain phenomena are ascribed to the existence of 
latent motions in the ultimate constituents of matter. The general 
theory of such systems has been treated by Kouth, Lord Kelvin, 
and Helmholtz. 

If we suppose the kinetic energy T to be expressed, as in 
Rq Lagrange’s method, in terms of the co-ordinates and 

eauations velocities, the equations of motion corresponding 
^ ' to %, x'i x"i • • > reduce, in virtue of the above hypotheses, 

to the forms 


whence 


where x, k', are the constant momenta corresponding to the 
cyclic co-ordinates x» X^ X^--- • These equations are linear in 
Xj x'i x'V- ; solving them with respect to these quantities and 
substituting in the remaining Lagrangian equations, we obtain 
m differential equations to determine the remaining co-ordinates 
The object of the present investigation is to ascertain 
the general form of the resulting eq^uations. The retained co- 
ordinates gi, g2v may be called (tor distinction) the palpable 
co-ordinates of the system ; in many practical questions they are 
the only co-ordinates directly in evidence. 

If, as in § 1 (25), we write 

0==T-xx-/c'x'-/cY--..., ... (3) 

and imagine 0 to be expressed by means of (2) as a quadratic func- 
tion of (^1, (/o, ... qm, K, K'f with coefficients which are in 

general functions of the co-ordinates <71, gji--- Q'm, then, performing 
the operation 5 on both sides, we find 


ddT . 

d 0T 


• (1) 


0K 

dtdx ' 

dtdx' 


X 


0T 

0X"''’ 

0T , 
0X'"'' 

. g^,-* , • 

. (2) 

x' 

0K 


00^. 1 . L 


+ ^53'i + -'=sl®ji+- + ^®?l+- 


dqr^^--dq, 

Omitting the terms which cancel by (2), we find 


0T 0T 


ii) 



0T_ 



0_0 




dq{~ 

'^qi 

3?2 

0^2 


• (5) 



90 


00 




dq^~ 


3?2 

dq,’ ■ 


■ (6) 


00 


_3e 



• (7) 

x= 

0^' 

x'= 

0 a:'’ 

x"= 

0/c"’ 

Substituting in \ 

§ 2 (10), we 

have 




d ^ 

_3§- 

= Qi) 

d ^ 

_0e_ 

= Q2J 

■ (8) 

dt dq^ 


dt 0^2 

3?2‘ 


These are Routh’s forms of the modified Lagrangian equations. 
Equivalent forms were obtained independently by Helmholtz at a 
later date. 

The function 0 is made up of three parts, thus 

0 = 00,0 + 01,1 + 00,2, . ■ • (9) 

where 02,o is a homogeneous quadratic function of s'!, ffw, 0o,2 is^ 
a homogeneous quadratic function of k', /c",..., whilst / 

01,1 consists of products of the velocities qi, ... qm ^ 

into the momenta k, k', k".... Hence from (3) and (7) ^ 

we have 

T=0- ' 


■ '''07"+' 


•) 


— 02,0-0052- ..... (10) 

If, as in § 1 (30), we write this in the form 

T=^ + K, (11) 

then (3) may be written 

0 = 5S-K + M + ftr^2+ (12) 

where j3i, ^-re linear functions of k, k\ k",... say 

|9,.=a,.x + aV/c' + a'V«"+ (13) 

the coefficients a^, aV, a'V, ... being in general functions of the co- 
ordinates gi, g'2 >--- !7m* Evidently (3r denotes that part of the 
momentum- component dO/dir which is due to the cyclic motions. 


How 


d 

dt d^r’^dt\d(lr 

de_d^ 0K.0ft. 








0 /S 2 


dqr dqr dqr dqr dqr ’ 


(U) 

(15) 


Hence, substituting in (8), we obtain the typical equation of 
motion of a gyrostatic system in the form 

d 0^ 

dt d^r ~ SjZ'r 
where 

{r, 

dq, <)qr 

This form is duo to Lord Kelvin. "When g^i, 5'2» • - - 
determined, as functions of the time, the velocities corrc.sjionding 
to the cyclic co-ordinates can fie found, if required, from the 
relations (7), which may bo written 


l)!?i + (r, 2)!J'2+ ... + (r, «){,+ ... +|^=Qr, (16) 


(17) 


-OiJi-a2(?2- 


(18) 


&0., &0. 

It is to bo particularly noticed that 

(r,r) = 0, (r, s)= -(s,r). . . . (19) 

Hence, if in (16) we put r = l, 2, 3,... m, and multiply by 
in iw respectively, and add, we find 

^(^ + K)~Qiii + Q2i2+ • • (20) 

or, in the case of a conservative system 

ig+Y + K=const . . , (21) 

which is the equation of energy, 

The equations (16) include § 3 (17) as a particular case, the 
eliminated co-ordinate being the angular co-ordinate of a rotating 
solid having an infinite moment of inertia. 

In the particular case where the cyclic momenta /c, 
all zero, (16) reduces to 


d 

di 


( 22 ) 


The form is the same as in § 2, and the system now behaves, 
as regards the co-ordinates , q^,... 17 , exactly like the acyclic 
type there contemplated. These co-ordinates do not, however^ 
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now fix the position of every particle of the system. For example, 
if by suitable forces the system be brought back to its initial con- 
figuration (so far as this is defined by q^, . . . g'm), after performing 

any evolutions, the ignored co-ordinates x, x'j x", •••will not in 
general return to their original values. 

If in Lagrange’s equations § 2 (10) we reverse the sign of the time- 
element dt, the equations are unaltered. The motion is therefore 
reversible ; that is to say, if as the system is passing through 
any configuration its velocities ja? ■ ■ ■ ^lU reversed, it will 

(if the forces be the same in the same configuration) retrace its 
former path. But it is important to observe that the statement 
does not in general hold of a gyrostatic system ; the terms of (16), 
which are linear in ... (jm, change sign with dt, whilst the 

others do not. Hence the motion of a gyrostatic system is not 
reversible, unless indeed wo reverse the cyclic motions as well as 
the velocities ^1, f/2, ... y'm- Bot instance, the precossional motion 
of a top cannot be reversed unless we reverse the spin. 

The conditions of equilibrmm of a system with latent cyclic 
motions are obtained by putting ^ii = 0, (^2=0,... 
sl"tTs'. thoyaro 

Q-i (23) 


These may of course be obtained independently. Thus if the system 
be guided from (apparent) rest in the configuration (<71, qm) 
to rest in the configuration <72 + ^(72' • ■ • the work 

done by the forces must bo equal to the increment of the kinetic 
energy. Hence 

Qi^(7i + Qa^(72+-' = ^K, . . . (24) 


which is equivalent to (23). The conditions arc the same as for 
the equilibrium of a system without latent motion, but endowed 
witli potential energy K. This is iTn])ortant from a physical point 
of view, as showing how energy whicli is apparently potential may 
in its ultimat(3 (^.sHenc(3 be kinetic. 

By moans of the formula', (18), which now reduce to 





( 25 ) 


K may also bo expressod as a hoinogonco\is quadratic function of 
the cyclic vclocithw x, x'> x'V- • Denoting it in this form by To, 
wo have 

Porforming tlnj variatitnis, and omitting the terms which cancel 
hy (2) and (25), wo find 


f V/I “ (V 

so that the fornudic (23) become^ 



(iqf Oqf 

A simple example is furnished by the top (§ 2). 
co-ordinates being </>, we lind', 


Qi“ 


2IC-: 


(/X ■” I# co.s 


. (27) 


. (28) 
The cyclic 


2To = A sin*-*^^'** + C(<^ •¥ ^ cos ^)®, . . (29) 

whence we may vt5rir}r that -(fKlaO in accordance with 

(27). And the condition of e.quilibrium 

... ( 30 ) 


do 


aO 


gives the condition of steady prctcesHion, § 2 (26). 

StahilMy of Mpdlihrimri and of Steady Motion, 

§ 6. The theory of the small oscillations of a conservative system 
about a configuration <>f fqui librium, originated by Lagrange, has 
c/ greatly d»‘vc{(>pi*d bv Thomson and Tait, Kouth, 

MtTbinL and Lord Kayb-igh. dfiic details of the matter belong 
properly to acoustfiss, but some reference may be made 
to the import. -ua but rather diflloult question of stability. ^ If wo 
neglect small quantities of the second order in the velocities and 
the (lisphuiOTmmts, Lagmngo^ ocpiatlons assume a ^linear form, 
and the deviation of any co-" ordinate from its equilibrium value 

is expressed by a series of terms of the type , the admissible 
values of being given by an algebraic equation of degree n. In 
order that the oxpn-.ssionh for the deviations may not admit of 
indefinite increai^*', the. values of X must he purely imaginary (i.r., 
of tlie form frr), so that the exponefitkla become replaced ■ by 
circular functions of t It ia found that this will be the case if, 
atid only if, the potential en#r» V is a minimum in the configura- 
tion of equilibnum. Ac<‘.(inungly, it is usual to say that the 
necessary and sufihjhtnt condition "for stability is that the equili- 
brium-value of V should he a minimum. 

The validity of this inference hag in recent times been contested. 
It is pointed out that sine® Ti:i.grangv*.s approximate equations 


-become less and less accurate as the deviation from the equilibrium 
configuration increases, it is a matter for examination how tar 
rigorous conclusions as to the ultimate extent of the deviation can 
be based upon them. Some researches in this direction have been 
instituted by Liapounofi, Poincar(j, and others, but the question 
cannot yet be regarded as completely resolved. 

That the occurrence of a minimum value of V is a sufficient con- 
dition of stability was shown independently by Dirichlet. In the 
motion consequent on any slight disturbance the total energy 
T -f y is constant, and since T is essentially positive, it follows 
that y can never exceed its equilibrium value by more than a 
slight amount depending on the energy of the disturbance. This 
implies, on the present hypothesis, that there is an upper limit 
to the deviation of each' co-ordinate from its equilibrium value ; 
moreover, this limit diminishes indefinitely with the energy of 
the original disturbance. Ho such simple proof is available to 
show without qualification that the above condition is necessary. 
If, however, we recognize the existence of dissipative forces calleci 
into play by any motion of the system, the conclusion can be 
drawn as follows. However slight these forces may be, the total 
energy T + y must continually diminish so long as the velocities 
(fn differ from zero. Hence, if the system be started from 

rest in a configuration for which y is less than in the equilibrium 
configuration, this expression must still further decrease (since T 
cannot bo negative), and it is evident that either the system will 
finally come to rest in some new equilibrium configuration, or V 
will in the long run diminish indefinitely. This argument is due 
to Thomson and Tait. 

A little consideration will show that a good deal of the obscurity 
which attaches to the question arises from the want of a sufficiently 
precise definition of what is meant by “stability.” 

The same difficulty is encountered, in an aggravated 
form, when we pass to the question of stability of 
motion. The various definitions of stability which have been pro- 
pounded by different writers are examined critically by Klein and 
Sommcrfcld in their book on. the theory of the top. Kejecting' 
previous definitions, they base their criterion of stability on the 
character of the changes produced in the path of the system by 
small arbitrary disturbing impulses. If the undisturbed path be 
tho limiting form of the disturbed path when the impulses are 
indefinitely diminished, it is said to be stable, hut not otherwise. 
For instance, the vortical fall of a particle under gravity is 
reckoned as stable, although for a gimn impulsive disturbance, 
liowovor small, the deviation of the particle’s position at any 
time t from tho position which it would have occupied in the 
original motion increases indefinitely with t. Even this criterion, 
a.s tho writers quoted themselves recognize, is not free from 
ambiguity unless tho phrase “limiting form,” as applied to a 
path, be strictly defined. It appears, moreover, that a definition 
which is analytically precise may not in all cases be easy to* 
reconcile with geometrical prepossessions. 

A special form of the problem, of great interest, presents itself in 
the steady motion of a gyrostatic system, when the non-eliminated 
co-ordinates qi, q*ij.., qm all vanish (see § 6). This has been dis- 
cussed by Routh, Thomson and Tait, and Poincai^. These 
writers treat the question, hy an extension of Lagrange’s method, 
as a problem of small oscillations. "Whether wo adopt the noti(Dn 
of stability which this implies, or take up the position of Klein 
and Sommerfeld, there is no difficulty in showing that stability is 
ensured if V + K be a minimum as regards variations of q-y, q ^, . . 

The proof is the same as that of Dirichlet for tho case of statical 
stability. It is easily seen that, in tbe notation of § 5, an 
equivalent condition is that V - Tq should be a minimum for the 
same variations. 

We can illustrate this condition from the case of tho top, where^ 
in our previous notation, 


V -f K = MyX- cos ^ 4* 


cos Qf 
^'2Aiiu 


20 * 


( 1 ) 


To examine whether the steady motion with tho centre of gravity 
vertically above the pivot is stable, we must put We 

then find without difficulty that Y + K is a minimum provided 

^ 4 AMg^A The method of small oscillations gave us the condition 
and indicated instability in the cases 
The present criterion can also bo applied to show that the steady 
precossional motions in which the axis has a constant inclination 
to the vertical are stable. 

The question remains, as before, whether it is essential for stability 
that Vq-K .should bo a minimum. It appears that from the point 
of view of the theory of small oscillations it is not essential, and 
that there may even be stability when Y q- K is a maximum. The 
precise conditions, which are of a somewhat elaborate character, 
have been formulated hy Routh. An imnortpt diatinctiop has, 
however, been established by Thomson and Tait, and by Poincar^, 
between wliat we may call ordinary or accidental stability (which 
is stability in the above sense) and permanent or sermlar stability, 
which moans stability when regard is had to possible dissipative 
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forcjes called into play whenever the co-ordinates q^y..qm vary. 
Since the total energy of the system at any instant is given (in 
the notation of § 5) by an expression of the form ^ + Y + K, where 
cannot he negative, the argument of Thomson and Tait, given 
-above for the statical question, shows that it is a necessary as 
well as a sufficient condition for secular stability that V + K should 
he a minimum. 

JPrinciple of Least Action. 

§ 7. The preceding theories give us statements applicable to 
the system at any one instant of its motion. We now come 
to a series of theorems relating to the whole motion 
JS a onary system between any two configurations through 

jac wn. -which it passes, viz., we consider the actual motion 
n-nd compare it with other imaginable motions, differing infinitely 
little from it, between the same two configurations. We use the 
symbol 5 to denote the transition from the actual to any one of 
tiie hypothetical motions. 

The best-known theorem of this class is that of Least Action^ 
originated by Maupertnis, but first put in a definite form by 
Lagrange, The “action” of a single particle in passing from one 
position to another is the space-integral of the momentum, or the 
time-integral of the 'ois viva- The action of a dynamical system 
is the sum of the actions of its constituent particles, and is 
accordingly given by the formula 

r 0 

. ( 1 ) 


A=2 jmvds=L J mv^dt=2 J Tdi. 


The theorem referred to asserts that the free motion of a conserva- 
tive system between any two given configurations is characterized 
by the property 

5A=0, (2) 

provided the total energy have the same constant value in the 
varied motion as in the actual motion. The proof, from first prin- 
ciples, has been given under Mechanics (Lncy. Brit. vol. xv. 
pp. 723-26), where it is also shown how the equation (2), expressed 
in terms of generalized co-ordinates, leads to Lagrange’s equations. 

The equation (2), it is to be noticed, merely expresses that the 
variation of A vanishes to the first order ; the phrase stationary 
action has therefore been suggested as indicating more accurately 
what has been proved. The action in the free path between two 
given configurations is in fact not invariably a minimum, and even 
when a minimum it need not be the least possible subject to the 
given conditions. Simple illustrations are furnished by the case 
of a single particle. A particle moving on a smooth surface, and 
free from extraneous force, will have its velocity constant ; hence 
the theorem in this case resolves itself into 


sjds=0, 


( 3 ) 


i.e., the path must be a geodesic line. Now a geodesic is not neces- 
sarily the shortest path between two given points on it ; for ex- 
ample, on the sphere a great- circle arc ceases to be the shortest 
path between its extremities when it exceeds 180°. More gener- 
ally, taking any surface, let a point P, starting from 0, move 
along a geodesic ; this geodesic will be a minimum path from 0 to 
P until P passes through a point O' (if such exist), which is the 
intersection with a consecutive geodesic through 0. After this 
point the minimum property ceases. On an anticlastic surface 
two geodesics cannot intersect more than once, and each geodesic 
is therefore a minimum path between any two of its points. These 
illustrations are due to Jacobi, who has also formulated the general 
criterion, applicable to all dynamical systems, as follows : — Let 
0 and P denote any two configurations on a natural path of the 
system. If this be the sole free path from 0 to P with the pre- 
scribed amount of energy, the action from 0 to P is a minimum. 
But if there be several distinct paths, let P vary from coincidence 
with 0 along the first-named path ; the action will then cease to 
he a minimum when a configuration 0' is reached such that two 
of the possible paths from 0 to 0' coincide. Por instance, if 0 and 
P be positions on the parabolic path of a projectile under gravity, 
there will be a second path (with the same energy and therefore 
the same velocity of projection from 0), these two paths coinciding 
when P is at the other extremity (O', say) of the focal chord 
through 0,^ The action from 0 to P will therefore be a minimum 
for all positions of P short of O'. Two configxirations such as 0 
and 0' in the general statement are called conjugate hinetic foci. 
Of. Yariation of an Integral, § 6. 

Before leaving this topic the connexion of the pinciple of 
stationary action with a well-known theorem of optica may be 
noticed. For the motion of a particle in a conservative field of 
force the principle takes the form 

. . . (4) 


S' j vds:^0. 


On the corpuscular theory of light v is proportional to the refrac- 
tive index g of the medium, whence 


5 J fjLds=0. 


( 5 ) 


For the further development of this result see Optics {Ency. Brit. 
vol. xvii.) and Wave Theory {Ency. Brit. vol. xxiv.). 

In the formula (2) the energy in the hypothetical motion is 
prescribed, whilst the time of transit from the initial to the final 
configuration is variable. In another theorem, due to „ 
Hamilton, the time of transit is prescribed to be the 
same as in the actual motion, whilst the energy may be nrincl l 
different and need not (indeed) be constant. Under ^ ^ 

these conditions we have 




(6) 


where tj f are the prescribed times of passing through the given 
initial and final config'ui'ations. The proof of (6) is simple ; we 
have 

dj'\T-Y)dt=^ j'\dT-dY)dt=: j''{Lm{x5x+ydy + m"SY}dt 
= j^Sm(£c5a; -I- ydy zSc) J 

- {2m{x5x-{-y8y-\-‘i5z) + dY}dt. . , (7) 

The integrated terms vanish at both limits, since by hypothesis 
the configurations at these instants are fixed ; and the terms under 
the integral sign vanish by D'Alembert’s principle. 

The fact that in (6) the variation does not affect the time of 
transit renders the formula easy of application in any system of 
co-ordinates. Thus, to deduce Lagrange’s equations, we have 


dt 


/;'(8T-3V¥* =/:{| + | -g 3?x- ... } 

= [i’i32+i>23?3+...J^ 

The integrated terms vanish at both limits ; and in order that the 
remainder of the right-hand member may vanish it is necessary 
that the coefficients of dq^ . . . under the integral sign should 
vanish for all values of t, since the variations in question are 
independent, and subject only to the condition of vanishing at the 
limits of integration. We are thus led to Lagrange’s otpxation of 
motion for a conservative system. It appears that the formula 
(6) is a convenient as well as a compact embodiment of tlie whole 
of ordinary Dynamics. 

The modification of the Hamiltonian principle appropriate to 
the case of cyclic systems has been given by Larmor. Extension 
If we write, as in § 1 (25), 

Q-T-Kx~K'i(! ~ nf'-ji' - , . . ( 0 ) systems. 

we shall have 




Y)d!t=0, 


( 10 ) 


provided that the variation does not affect the cyclic momenta 
A, k\ a:",..., and that the configurations at times t and t' are un- 
altered, so far as they depend on the palpable co-ordinates 
flu The initial and final values of the ignored co- 

ordinates will in general be affected. 

To prove (10) we have, on the above understandings, 


3 - T)(f<= j‘\sT - - ... - 3V)* 


0T, 

+g^3j,+.... 


3v)di, 


( 11 ) 


where terms have been cancelled in virtue of § 5 (2). The last 
member of (11) represents a variation of the integral 


/: 


{i:-Y)dt 


on the supposition that 9x==:0, = Sx^'^O, ... throughout, 

whilst 8qj^ dq^, dq^^ vanish at times t and f ; te., it is a variation 
in which the initial and final configurations are absolutely un- 
altered. It therefore vanishes as a consequence of the Hamiltonian 
principle in its original form. 

Larmor has also given the corresponding form of the principle 
of least action. Ho shows that if we write 


i=j{2T- 




( 12 ) 

I 

then 

<?A=:0, .... (13) 

provided the varied motion takes place with the same constant 
value of the energy, and with the same constant cyclic momenta, 
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between the same two configurations, these being regarded as 
defined by the palpable co-ordinates alone. 


Hmnilton's Principal and Characteristic Functimis. 

§ 8. In the investigations next to be described a more extended 
meaning is given to the symbol 5. We will, in the first instance, 
denote by it an infinitesimal variation of the most 
Frincip&i general kind, affecting not merely the values of the co- 
function. ordinates at any instant, but also the initial and final 
configurations and the times of passing through them, If we put 

s=j'‘'(T-m . . . ( 1 ) 

we have, then, 

5S= (T' - V')ai' - (T - V)5i + J'‘\sT - dr)dt 

= (r- V')3«'-(T-V)3i:+rSm(a;3a:+2/S2/+jSs)T. . ( 2 ) 

L Jjf 

Let us now denote by x' -f- dx', y' 4* a' + dz\ the final co-ordinates 
{i.e., at time of a particle m. In the terms in (2) which 

relate to the upper limit we must therefore write dx'-x'dt% 
dy' - y'8t', 8z' - z'dt' for Sx, 8y^ 8z, With a similar modification at 
the lower limit, we obtain 

5S = -“ II5r + 'Sim{x'8x' -i- ^'dy' -1- z'5z') 


’-^7n{x8x + ‘^Sy-i~z8z), , . (3) 

whore H(=T-I" V) is the constant value of the energy in the free 
motion of the system, and r ( = - i{) is the time of transit. In 
generalized co-ordinates this takes the form 

5S = - H5t . 

W 


Now if wo select any two arbitrary configurations as initial and 
final, it is, evident that wo can in general (by suitable initial 
velocities or ini]>ulsoB) start the system so that it will of itself pass 
from the first to the second in any proscribed time r. On this 
view of the matter, S will bo a function of the initial and final 
co-ordinates independent 

variables. And wo obtain at once from (4) 


and 


, as 



Pi = 


H = 


as 

dr 


Pz- 




(5) 

(6) 


S is called by Hamilton tho primipal fnnciim ; if its general form 
for any system can bo found, tho preceding equations suffice to 
determine tho motion resulting from any given conditions. If wo 
substitute the values of Jrorn (5) and (6) in tho ex- 

pression for the kinetic energy in the form T' (see § 1), tho 
equation 

r + V=H .... (7) 


becomes a partial differential equation to bo satisfied by S. It has 
boon shown by Jacobi that the dynamical problem resolves itself 
into obtaining a ** complete solution of this equation, involving 
-f 1 arbitral^ constants. This aspect of tbe subject, as a problem 
in partial differential equations, has received great attention at tho 
hands of mathematicians, but must be passed over here. 

There is a similar theory for the function 

Chameter* A=:2 + , . • (8) 

isiic J 

tunctiom- It follows from (4) that 


-pihi-fiMi- (®) 

Selecting, as before, any two arbitrary configurations, it is in 
general possible to start the system from one of these, with a 
prescribed value of the total energy H, so that it shall pass through 
the other. Hence, regarding A as a function of the initial and 
final co-ordinates and the energy, we find 

BA , 0A 




Pl‘ 


dk 




and 


8A 

r«gg. 


BA 


( 10 ) 


( 11 ) 


A is called by Hamilton the okmradmiMic frmdim; it represents, 
of course, the ** action" of the system in the free motion (with 
prescribed energy) between the two configurations. Like S,^ it 
satisfies a jiartial differential equation, obtained by substitution 


from (10) in (7). Some illustrations of the theory, for the case of 
a single particle, are given under Mechanics (Bncy. Brit, vol xv. 
pp. 724-25). 

The preceding theorems are easily adapted to the case of cyclic 
systems. We have only to write 

s= J' (0 - y)dt = (T - KX - k'x' - ... - Y)dt . ( 12 ) 

in place of (1), and 

A=j{2T:-Kx-K'x-...)dt, . . . (13) 

in place of (8) ; cf. § 7 ad fin. It is understood, of course, that in 
(12) S is regarded as a function of the initial and final values of the 
palpable co-ordinates and of the time of transit r, the 

cyclic momenta being invariable. Similarly in (13), A is regarded 
as a function of the initial and final values of q^, q„,, and of the 

total energy H, with the cyclic momenta invariable. It will be 
found that the forms of (4) and (9) will be conserved, provMed the 
variations dqQ,... be understood to refer to the palpable co- 
ordinates alone. It follows that the equations (5), (6), and (10), 
(11) will still hold under the new meanings of the symbols. 


Reciprocal Properties of Direct and Reversed Motions. 

§ 9. We may employ Hamilton’s principal function to prove a 
very remarkable formula connecting any two slightly 
disturbed natural motions of the system. If we use 
the symbols d and A to denote the corresponding varia- 
tions, the theorem is 

jj2(5^..Agr-A;7r.S2'r) = 0 ; . . . (1) 


or, integrating from t to 

S(5p y. Ag A 2 ? 5(2 r) “2(5^?,.. — Ajp,..^^',.). . (2) 

If for shortness we write 


we have 


(r, 4) = 


0(?r93’.’ 



. (3) 


-S.(n «)5?.-S,(r, s')52', . . (4), 

with a similar expression for Apr- Hence the right-hand side of 
(2) becomes 


-S,{S,(r, s)5^g-l-S,(r, s05/,}Ag, + S,{SJr, s)A( 2 ,+ S,(r, s>)Af^8q,. 

= S,.2«(r, s'){8qr.Aq',-Aqr-^g!i . (5) 

Tho same value is obtained in like manner for the expression on* 
tho loft hand of (2) ; hence the theorem, which, in the form (1), 
is duo to Lagrange, and was employed by him as the basis of hia. 
method of treating the dynamical theory of Variation of Arbitrary 
Constants. 

The formula (2) loads at once to some remarkable i*eciprocal relations- 
which were first expressed, in their complete form, by Helmholtz. 
Consider any natural motion of a conservative system « , 
between two configurations 0 and O' through which it . 
passes at times t and t' respectively, and let^'-^=r. ^ w 

As the system is passing through 0 let a small impulse 
Spr he given to it, and let the consequent alteration in 
the co-ordinate after the time r he 8q'g. Next consider the 
reversed motion of the system, in which it would, if undisturbed, 
pass from O' to 0 in the same time t. Let a small impulse 8p's 
be applied as the system is passing through O', and let the conse- 
quent change in the co-ordinate qr after a time r be dq^, Helm- 
holtz’s first theorem is to tbe effect that 


Sqr‘^8p's=Sq\:8pr. . . . (6) 

To prove this, suppose, in (2), that all the dq vanish, and likewise 
all the Sp with the exception of 8pr. further, suppose all the Aq' 
to vanish, and likewise all the Ap' except A^'«, the formula then 
gives 

Spr.Aqr= -Ap's.dq',, . . . (7) 

which is equivalent to Helmholtz’s result, since we may suppose 
the symbol A to refer to tbe reversed motion, provided wo change 
the signs of the Ap. For example, in the most general motion 
of a top (§ 2), suppose that a small impulsive couple about the 
vertical produces after a time r a change 80 in the inclination of the 
axis, the theorem asserts that in the reversed motion an equal im- 
pulsive couple in tho plane of 6 will produce after a time r a change 
5^, in the azimuth of the axis, which is equal to 80. It is under- 
stood, of course, that the couples have no components (in the 
generalized sense) except of the types indicated ; for instance, they 
may consist in each case of a force applied to the top at a point of 
the axis, and of the accompanying reaction at the pivot. Again, in 
tho corjiusculav theory of light let 0, O' be any two points on the axis 
of a symmetrical optical combination, and let V, Y' be tbe correspond- 
ing velocities of light. At 0 let a small impulse be applied perpen- 
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-dicular to the axis so as to produce an angular deflection SO, and 
let /3' be the corresponding lateral deviation at O'. In like manner, 
in the reversed motion, let a small deflection SO' at O' produce a 
lateral deviation /3 at 0. The theorem (6) asserts that 

TSB' \5d' .... 


( 8 ) 


or, in optical language, the ‘‘apparent distance of 0 from 0' is to 
that of 0' from 0 in the ratio of the refractive indices at 0' and 0 
respectively. 

In the second reciprocal theorem of Helmholtz the configuration 
0 is slightly varied by a change Sgj. in one of the ^co- 
Helm^ ordinates, the momenta being all unaltered, and dp's is 
boltz’s consequent variation in one of the momenta after 

second re-- Similarly in the reversed motion a change Sq'g 

ciprocal produces after time r a change of momentum Sp^, The 
eorem, .tjreorem asserts that 

Sp's:Sq^ = 8pr:5q's . • ■ ■ (9) 

'This follows at once from (2) if we imagine all the dp to vanish, and 
likewise all the Sq save Sqr, and if (further) we imagine all the Ap' 
to vanish, and all the Aq' save Aq'g. Reverting to the optical 
illustration, if F, F', be principal foci, we can infer that the conver- 
gence at F' of a parallel beam from F is to the convergence at F of 
a parallel beam from F' in the inverse ratio of the refractive indices 
at F' and F. This is equivalent to Gauss’s relation between the 
two principal focal lengths of an optical instrument. It may be 
.obtained otherwise as a particular case of (8). 

We have by no means exhausted the inferences to be drawn from 
Lagrange’s formula. It may be noted that (6) includes as particular 
.cases various important reciprocal relations in Optics and Acoustics 
formulated by Clausius, Helmholtz, Thomson and Tait, and Lord 
Rayleigh. In applying the theorem care must be taken that in 
tbe reversed motion the reversal is complete, and extends to every 
velocity in the system ; in particular, in a cyclic system the cyclic 
motions must be imagined to be reversed with the rest. Con- 
spicuous instances of the failure of the theorem through incomplete 
reversal are afforded by the propagation of sound in a wind and 
the propagation of light in a magnetic medium. 

It may be worth wlrile to point out, however, that there is no 
such limitation to the use of Lagrange’s formula (1). In apply- 
ing it to cyclic systems, it is convenient to introduce conditions 
already laid down, viz., that the co-ordinates g'r are the palpable 
co-ordinates, and that the cyclic momenta are invariable. Special 
inferences can then be drawn as before, but the interpretation 
cannot be expressed so neatly owing to the non-reversibility of 
the motion. 
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of various dynamical principles is given by Heetz in his 
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Dyraa-ITBO. — Invented by Faraday in 1831, the 
dynamo ranks with the telegraph and telephone among 
the most striking achievements of science, and the ma- 
terial progress that marked the later years of the 19th 
century was in no small measure due to the practical applica- 
tion of these three electrical inventions. Since 1830 
the simple model constructed by Faraday has been 
gradually developed into the dynamos of 5000 horse- 
power or more, which are constructed to meet the 
needs of large cities for electric lighting and power, 
and the machines in use are to he numbered, not by 


hundreds or thousands, but by hundreds of thousands., 
Yet the fundamental theory of the dynamo, as a machine 
for generating electromotive force, remains but little 
changed, and the advance since Faraday’s time may, by 
comparison with his results, be regarded as a progressive 
improvement of the mechanical and electrical design 
leading to a fuUer realization of the idea which was already 
present in his mind. His experiments on the induction of 
currents in a coil of wire during the approach or recession 
of a magnet led naturally to the explanation of induced 
electromotive force as caused by the linking or unlinking 
of magnetic lines of flux with an electric circuit. For the 
more definite case of the dynamo, however, we may, with 
Faraday, make the transition from line-linkage to the 
precisely equivalent conception of Ime-cutting^^ as the 

source of E.M.F. — in other words, to the idea of electric 
conductors “ cutting ” or intersecting ^ the lines of flux in 
virtue of relative motion of the magnetic field and electric 
circuit. On 28tli October 1831 Faraday mounted a 
copper disc so that it could be rotated edgewise between 
the poles of a permanent horse-shoe magnet. When so 
rotated, it cut the lines of flux which passed transversely 
through its upper half, and by means of two rubbing 
contacts, one on its periphery and the other on its spindle 
or axis, the circuit was closed through a galvanometer, 
which indicated the passage of a continuous current so 
long as the disc was rotated 
(Fig. 1). Thus by the invention of 
the first dynamo Faraday proved 
his idea that the E.M.F. induced 
through the interaction of a 
magnetic field and an electric 
circuit was due to the passage 
of a portion of the electric circuit Fig. i. 

across the linos of flux, or vice 

versd, and so could bo maintained if the cutting of the lines 
were made continuous.^ 

A dynamo, then, is a machine in which, by means of 
continuous relative motion, an electrical conductor or system 
of conductors forming part of a circuit is caused to cut the 
linos of a magnetic field or fields ; the cutting of the 
magnetic flux induces an electromotive force in the 
conductors, and when the circuit is closed a current flows, 
whereby mechanical energy is converted into electrical 
energy. 

Little practical use could ho made of electrical energy bo long 
as its only known sources were frictional machines and voltaic 
batteries. The cost of the materials for prodinung electrical 
currents on a large scale by chemical action was i)r()hil)itivc,, while 
the frictional machine only yielded very small currents at extremely 
high potentials. In the dynamo, on the other hand, (docstrical 
energy in a convenient form could be cheaply and easily obtained 
by mechanical moans, and with its invention the application of 
electricity to a wide range of commercial purposes became economic- 
ally possible. As a converter of energy from one form to another 
it is only surpassed in efficiency by another electrical appliance, 
namely, the transformer (see Transkoemkhs). In this there is 
merely conversion of electrical Cinergy at a high jiotcntial into 
electrical energy at a low potential, or vice versd, but in the dynamo 
the mechanical energy which must bo aptdied to maintain the 
relative movement of magnetic field and conductor is absorbed, and 
reappears in an electrical form. A true transformation takes 
place, and the proportion which the rate of delivery of electrical 
energy boars to the power absorbed, or in other words the efficiency, 
is the more remarkable. The ukcM return or “output” at the 
terminals of a large machine maj amount to as much as 95 per 
cent, of the mechanical energy which forms the “input.” Since 
it needs some prime naover to drive it, the dynamo has not made 
any direct addition to our sources of energy, and does not therefore 
rank with the jjvimary battery or oil engine, or even the steam 
engine, all of which draw their energy more immediately from 



^ D'.rparrmctUal Researches in MectricUy, series ii. § &, pars. 256, 
259-60, and series xxviii. § 34, 

2 Ibid., series i. § 4, pars. 84-90. 
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nature. Yet by the aid of the dynamo the power to be derived 
from waterfalls can be economically and conveniently converted 
into an electrical form and brought to the neighbouring factory or 
distant town, to be there reconverted by motors into mechanical 
power. Over any but very short distances energy is most easily 
transmitted when it is in an electrical form, and turbine-driven 
dynamos are very largely and successfully employed for such 
transmission. Thus by conducing to the utilization of water-power 
which may previously have had but little value owning to its 
disadvantageous situation, the dynamo may almost be said to have 
added another to our available natural resources. 

The two essential parts of the dynamo, as required by 
its definition, may be illustrated by the original disc 
machine of Faraday. They are (1) the iron magnet^ 
between the poles of which a magnetic field exists, and 
(2) the electrical conductors^ represented by the rotating 
copper disc. The sector of the disc ^ cutting the lines of 
the field forms part of a closed electric circuit, and has an 
E.M.F. induced in it, by reason of which it is no longer 
simply a conductor, but may bo called an ‘‘ inductor In 
its more highly developed form the simple copper disc 
becomes a system of many inductors so inter-connected as 
to add up their several E.M.F.’s. Since these inductors are 
very commonly mounted on an iron structure, which may 
be likened to the keef)er or “ armature ” of a magnet 
rotating between its })olcs, the term “ armature ” has been 
extended to cover not only the iron core, but also the wires 
on it, and is often af)plied to the copper conductors them- 
selves even when there is no iron core. In the dynamo of 
Faraday it is the “ armature ” wdiich is rotated, and such 
is usually the case ; sometimes, however, the magnet, or a 
portion of it, is rotated. It is in fact immaterial to the 
action whether the one or the other is moved, or both, so 
long as their relative motion causes the armature inductors 
to cut the magnc^tic flux. As to the ultimate reason why 
an RM.F. should ])e thereby induced, physical science 
cannot as yet yield any surer knowledge than in the days of 
Faraday. For the engineer, the sirnffio fact is sufficient 
that the E.M.F. of thci dynamo is due to the cutting of 
the magnetic flux by the iiuluctors, and, further, is pro- 
portional to the rate at which the lines are cut.^ 

The iupiation of the eketromotive force which is required 
in order to i*ender this statement (fnantitativo must 
contain three factors, nanu'ly, the density of the fiux in 
the air-gap througli which th(‘- in- 
ductors move, the length of the 
inductors, and the speed of thiur \ 
movement. For given values of the I 
first and third factors and a single j 
straight inductor moved parallel to 
itself through a uniform field, the 
maximum rate of cutting is evidently 
obtained when the three directions 
of the lines, the armature in- 
ductor, and the relative motion are respectively at right 
angles to each other, as shown l>y the three co-ordinate 
axes of Fig, 2, Under these circumstances the E.M.F. 
of the inductor is 

E«B^LyxlO”“« volts, .... (1.) 

where is the density^ of the lines of flux per square 
confcimotre in the air-gap, L is the active length of the 
inductor within the field in centimetres, and V is the 
velocity of movement in centimetres i;)er second. Further, 
the direction in which the E.M.Bk has the above maximum 
value ia along the length of the inductor, its “sense” 


^ See 'RnECTiiiciTY, Mrit vol vfii. p. 78. 

^ “On tlie Physical Lines of Magnetic Force,” PM. Mag.^ June 
!52. 

^ I'anidfty, Mtiw xxviii. § S4, pars. .11 Of, 1114-15. 

^ Sec ELKCTiiOMAOWJKT, Kt*w Volnmes, J'Juci/. JiriL 


being determined by the relative directions of the field and 
movement.^ 

The second fundamental equation of the dynamo brings 
to light its mechanical side, and rests on Oerstedt’s 
discovery of the interaction of a magnetic field and an 
electric current. If a straight electric conductor carrying 
a current be so placed in a magnetic field that its length 
is not parallel to the direction of the lines of finx, it is 
acted on by a force which, if not balanced by an equal 
and opposite force, will cause the conductor to move 
in a definite direction ; or if the conductor is fixed and 
the magnet be unconstrained, the latter will itself move in 
the opposite direction. Row in the dynamo the inductors 
are placed so that their lengfh may be as nearly as possible 
at right angles to the field ; hence when they are rotated 
and an electric current begins to flow under the E.M.F. 
which they induce, a mutual force at once arises between 
the copper conductors and the magnet, and the direction of 
this force must by Lenz’s law ® be opposed to the direction 
of the movement. Thus as soon as the disc of Fig. 1 is 
rotated and its circuit is closed, it experiences a 
mechanical pull or drag, which must be overcome by the 
force applied to rotate it. While the magnet must be 
firmly held so as to remain stationary, the mechanical 
construction of the armature must be such that its 
inductors can be forcibly driven througli the magnetic 
field against the mutual pull. The law of electrodynamic 
action requires its equation of mechanical force, just as 
the law of electromagnetic induction requires the equation 
of electromotive force, and it may be expressed in 
analogous terms. If a conductor of length L cm,, carrying 
a current C amperes, is immersed in a field of uniform 
density and the length of the conductor is at right 
angles to the direction of the lines, it is acted on by a force 

F=:B,LCx 10-1 dynes, .... (II.) 

and the direction of this force is at right angles to the 
conductor and to the field. The rate at which electrical 
energy is developed, when this force is overcome by moving 
the inductor as a dynamo through the field, is EC — 
ByLVe X 10“® watts, whence the equality of the mechanical 
power absorbed and the electrical power developed (as 
required by the law of the conservation of energy) is easily 
established. The whole of this power is not, however, 
available at the terminals of the machine ; if be the 
resistance of the armature in ohms, the passage of the 
current Ca through the armature inductors causes a loss of 
pressure of C^Ea volts, and a corresponding loss of energy 
in the armature at the rate of Ca^E„ watts. As the resist- 
ance of the external circuit Be is lowered, the current 
E 

C = is increased, but at the same time the external 

XX(, -h 

voltage at the terminals of the machine is decreased, until 
a maximum output is reached, when the loss of volts over 
the internal resistance is equal to the loss of volts over the 
external resistance. The increase of the current is, how- 
ever, accompanied by a progressive increase in the loss of 
energy over the armature, and as this is expended in 
heating the armature conductors, their temperature may 
rise so much as to destroy the insulating materials with 
which they are covered. Hence the temperature which 
the machine may be permitted to attain in its working is 
of great importance in determining its output, the current 
which forms one factor therein being primarily limited by 
the heating of the armature wires. The lower the resist- 
ance of the armature, the less the rise of its temperature 
for a given current flowing through it ; and the reason for 


® Faraday, JUxq)* Mes., series i. § 4, pars. 19. 

® Eleoteioity, JSneg* JBnL vol. viii. pp. 11 and 76. 


i 

I 

i 

4. 

i 


Movement of J«\du9tor 




576 DYNAMO 


the almost universal adoption of copper as the material for 
the armature inductors is now seen to lie in its high 
conductivity.^ 

Since the voltage of the dynamo is the second factor to 
which its output is proportional, the conditions which 
render the induced E.M.F. a maximum must evidently be 
reproduced as far as possible in practice, if the best use is 
to be made of a given mass of iron and copper. The first 
problem, therefore, in the construction of the dynamo is 
the disposition of the inductors and field in such a manner 
that the three directions of field, inductors, and movement 
are at right angles to one another, and so that the relative 
motion is continuous. Eeciprocating motion, such as 
would be obtained by direct attachment of the inductors 
to the piston of a steam-engine, has been successfully 
employed only in the special case of an “ oscillator ” ^ 
producing a small current very rapidly changing in 
direction. Eotary motion is therefore universally adopted, 
and with this two distinct cases arise. Either (A) the 
length of the inductor is parallel to the axis of rotation, or 
(B) it is at right angles to it. A single inductor cannot, 
however, be made to give more than a few volts, and 
hence it is necessary to use several inductors, and to add 
up their E.M.E.’S by connecting them in series. Two 
methods of effecting this may be distinguished, and as 
each may be applied both to case (A) and to case (B), four 
t 3 ^es of armatures result therefrom. 

(A). If an inductor is rotated in a rectangular gap 
formed in a horse-shoe magnet by two pole-pieces having 
plane faces opposed to each other, as in Eig. 3, not only is 
the density of the flux in the gap 
between the poles small, but the 
direction of movement is not 
always at right angles to the 
direction of the lines. Starting 
from the position of the inductor 
when it is mid-way between the 
pole-tips, its rate of line-cutting 
will increase to a maximum as it 
passes under the centre of a pole- 
face, and will then decrease to 
zero. As it crosses a line drawn 
symmetrically through the gaps 
between the poles, the direction 
of the E.M.E. along its length is 
reversed, since its motion relatively 
to the direction of the field is re- 
versed. If the ends of the in- 
ductor are electrically connected to two collecting^ rings 
fixed on, but insulated from, the shaft, two stationary 
brushes h h can be pressed so as to make rubbing contact 
with the rings, and an external circuit may bo con- 
nected to the brushes, which then form the ‘‘terminals 
of the machine; the alternating E.M.F. set up in the 
inductor will cause an alternating current to flow through 
the external circuit, and the simplest form of alternator 
is obtained. If the field cut by the inductor is of 
uniform density, and all the lines pass straight across 
from one pole to the other (both of which assumptions are 
ap23roximately correct), a curve connecting the instantaneous 
values of the E.M.E., as ordinates, with time or degrees of 
revolution, as abscissae (as shown at the foot of Eig. 3), 
will be sinusoidal when the speed of rotation is uniform. 


^ Faraday, JSxp. Res.^ aeries ii. § 6, pars. 211, 213 ; series xxviii, § 34, 
par. 3152. 

^ Invented by Nikola Tesla {Mec. Mng. vol. xiii. p. 83. Cp. 
Brit. Pat., Sj)ec. Nos. 2801 and 2812, 1894). Several early inventors, 
e.g., Dal Negro in 1832 {PMl, Mag., third series, vol. 1 p. 45), adopted 
recijirocating or oscillatory motion, and this was again tried by EtdOison 
in 1878. 


If, however, the inductor is mounted on an iron cylinder 
(Fig. 4), 3 a sufficient margin being allowed for mechanical 
clearance between the inductor 
and the poles, not only will the re- 
luctance of the magnetic circuit 
be reduced, and the total flux and 
its density in the air-gap be 
thereby increased, but the path of 
the lines will become nearly radial, 
except at the “fringe” near the 
edges of the pole-tips, and hence 
the relative directions of the move- 
ment and lines will be continuously 
at right angles. The shape of 
the E.M.E. curve will then be as 
shown in Fig. 4 — flat-topped, with rounded corners rapidly 
sloping down to the zero line. 

With the addition of a number of similar inductors, 
arranged along the length of the armature core parallel to 
the first, the question arises of their connexion, in order to 
add their E.M.F.’s. Since the E.M.E.'s generated by the 
inductors under the one pole-piece are opposite in direction 
to those induced under the other 
pole-piece as viewed from one end 
of the armature (Fig. 5, where 
the dotted and crossed wires in- 
dicate E.M.E.’s directed towards 
and away from the observer), two 
distinct methods are possible by 
which two or more inductors can 
be joined in series. 

(1) The first, or rmy-winding, 
was invented by Dr Antonio Pacinotti of Florence in I860,, 
and was subsequently and independently reintroduced in 
1870® by the Belgian electrician, Z4nobo Th6ophilo Gramme, 
whence it is also frequently called the “ Gramme ” wind- 
ing. By this method the farther end of inductor 1 (Fig. 
5) is joined to the near end of inductor 2 ; tliis latter lies- 
next to it on the surface of the core or immediately above 
it, so that both are simultaneously under the same polo- 
piece. For this connexion to bo possible, the armature 
core must bo a hollow cylinder, supx^orted from the shaft 
on an open non-magnctic spider or 
hub, between the arms of which 
there is room for the internal wire 
completing the loop (Fig. 6). The 
end of one complete loop or turn 
embracing one side of the armature 
core thus forms the starting-point 
for another loop, and the process 
can he continued if required to 
form a coil of two or more turns. 

In the ring armature the iron core 
servos the double purpose of con- 
ducting the lines across from on© 
pole to the other, and also of 
shielding from the magnetic flux 
the hollow interior through which the connecting wircs^ 
pass. Any linos which leak across the central Bi)ac6 are 
cut by the internal wires, and the direction of cutting 
is such that the E.M.F. caused thereby opposes the 
E.M.F. due to the inductors proper on the external 
surface. If, however, the section of iron in the core 


* The advantage to ke obtained by making tlie poles closely embrace 
the armature core was first realized by Dr Wemer von Siemens of 
Berlin in his “ shuttle-wound ” armature (Brit. Pat., No. 2107 , 1856 ), 

^ Nuovo Gmnmto, 19, p. 378, 1866. EHas of Amsterdam is by some 
credited with having used ring winding on a motor even earlier than 
1860. 

» Brit. Pat., No. 1668, 1870. Omptm 73, p, 176, 1871- 
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be correctly proportioned, tlie number of lines wLich 
cross the interior will bear but a small ratio to those which 
pass entirely through the iron, and the counter E.M.F. of 
the internal wires will become very small ; they may then 
be regarded simply as connectors for joining the external 
inductors in series. 

(2) The second or drum method was used in the original 

shuttle- wound ” armatures invented by Dr Werner von 
Siemens in 1856, and is still known as the “Siemens” 
winding. The farther end of inductor 1 (Fig. 5) is joined 
by a connecting wire to the farther end of another inductor 
2' situated nearly diametrically opposite on the other side 
of the core and under the opposite pole-piece. The near 
end of the complete loop or turn is then brought across the 
end of the core, and can be used as the starting-point for 
another loop beginning with inductor 2, which is situated 
by the side of the first inductor. The iron core may now 
be solid from the surface to the 
shaft, since no connecting wires 
are brought through the centre, 
and each loop embraces the entire 
armature core (Fig. 7). By the for- 
mation of two loops in the ring 
armature and of the single loop in 
the drum armature, two inductors 
are placed in series ; the curve of 
instantaneous E.M.F. is therefore 
similar in shape to that of the 
single inductor (Fig. 4), but with Fig 7 

its ordinates raisecl throughout to 
double their former height, as shown at the foot of 
Fig. 6. 

Next, if the free ends of either the ring or drum loops, 
instead of being coniioctod to two collecting rings, are 
attached to the two halves of a split-ring insulated from 
the shaft (as shown in Fig. 7 in connexion with a drum 
armature), and the stationary brushes are so set relatively 
to the loops that tln^y pass over from the one half of the 
split-ring to the other half at the moment when the loops 
are passing tins (lontro of the intorjiolar gap, and so arc 
giving little or no E.MVIf., each brush will always remain 
either j)Ositive or luigative. The current in the external 
circuit attached to tlie brushes will then have a constant 
direction, although the E.M.F. in the inductors still remains 
alternating ; the curve of M. F. obtained at the brushes 
is thus (as in Fig, 7) entirely above the zero line. The 
first dynamo of Pixii,^ which immediately followed Fara- 
day’s discovery, gave an alternating current, but in 1832 ^ 
the alternator was converted into a machine giving a 
mddzrecUd mrrent by the substitution of a rudimentary 
“ commutator ” in place of mercury collecting cups. 

On })a.ssi ng to case (B) wc^ are at once reminded of 
the original dynamo of Fanwlay, yet though the disc of 
Fig. 1 is in reality a single inductor whose plane of move- 
ment is at right angles to its axis of rotation, it has the 
peculiarity that the HM.F. generated is always in the 
same direction along the inductor’s length ; it thus ropre- 

1 Am. Ohim. Phi/M, voL 1 . p. m 

^ Ann, OMm. Phns, voi li. p. 76. Since in Pixifs inachme the 
armature was stationary, while both magnet and commutator rotated, 
four bruahw were used, and the arrangement was not so simple as the 
split-ring dcscnbetl almve, althongh the result was the same. Saxton's 
machine (1833) and Clarke's machine (1836, see Sturgeon's Annals of 
BUdfidtyj vol i. p. 145) were similar to one another in that a 
unidireoted current w« obtolnal by utilizing every alternate half- 
wave of but the former still employed mercury collecting 

cups, while the latter empkyal metal brushes. Sturgeon in 1835 
followed Fixii in utilizing the entire wave of and abandoned 

the mercui'y cup.s in favour of metal brushes pressing on fonr semi- 
circular discs {8ck.nt4Jk /imrurrto, p. 252). Tlie simple split-ring is 
described by Wbeatsione and Cooke in their Patent No. 8S45, 1840- 



sents a class of machines which are distinguished by the 
somewhat misleading name of “unipolar” dynamos. In 
this special form the (B) principle of arrangement is 
seldom employed, since it is dijOdcult to add other inductors 
in order to increase the E.M.F. If, however, the mag- 
netic circuit be interrupted by another air-gap (Fig. 8), 
a single inductor can be 
arranged to cut the flux 
twice in each revolution \ I t 

in different directions as / Nv \ 

it passes through the two / f I \ I 

air-gaps. The E.M.F. which / / - ( XZQ — J j J 

is now produced in the in- , 1 I ) I / 

ductor will be first radially \ / y 

outwards, and then inwards \, | 

towards the centre, ^.e., it 
alternates in direction just Fig-, s 

as in case (A). It then 

becomes possible to employ a number of inductors (Fig. 9), 
and to add together their E.M.F.’s in series by methods 
which are analogous to the ring and drum winding already 
discussed under case (A), and which yield the third and 
fourth types of armature. 

(3) By the discoidal or flat -ring method (Fig. 10) 
an inductor 1 is joined to its next neighbour 2, and for 
this to he possible it is again necessary that there should 
bo an iron core (as A in Fig. 9) to convey the lines from 
one pole to the 
other, and at the 

same time to / ^ 

shield the con- / / / 

nocting wires, so \ y I kT / / \ 

that they may not f J i\ j O ) """ f 

themselves cut the 1 \ \ /r^ \ \ J 

hold. A second 1 

magnet M' (shown \mMm \/ \y 

dotted in Fig. 10) ^ 

can now be ar- Fig. o. 

ranged on the 

opposite side of the armature core to the first magnet M, 
with poles of the same sign facing each other. The greater 
portion of the length of the wires which previously served 
merely as conductors can then also be rendered usefuHy 
inductive, the inactive connectors being simply the wires 
joining the two sides of each loop.^ The armature thus 
takes the form of a flat ring (Fig. 10), and is analogous 


JrN, J 


ZZlUdU' A 



to a ring armature in which a second pair of poles is in- 
troduced into the centre of the core, each of the same sign 
as the external pole which it faces. 

(4) The fourth or duo winding was in principle em- 


® The advantage originally claimed for the disooidal-riug machine, 
namely, that the rim of the armature could also be utilized by joining the 
opposite poles, and that so the inactive length of the wire was con- 
siderably reduced as compared with the longitudinally-wound ring 
(Schuckert, Brit. Pat., No. 4464, 1877), has proved somewhat ilhusory, 
owing to the difficulty of avoiding eddy-currents in the core when 
the flux enters it in two directions at right angles to each other, from 
the sides and from the overarching pole-piece respectively. 

S. ITT. - 73 
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ployed in many of tlie earliest macliines, and especially 
in alternators, but has not met with. much, favour for 
continuous-current dynamos. In this method the outer 
end of inductor 1 is joined, by a connecting wire passing 
round the periphery, to the outer end of another inductor 
2' situated nearly diametrically opposite under the other 
pole (Fig. 9). No iron core is now required; the two 
opposite poles can be brought close together, leaving but 
a short path for the lines in the air-gap, and any mechan- 
ical support on which the wires are wound may be non- 
magnetic. By bringing the inner end of inductor 2' 
along the inside periphery (Fig. 11), a loop is formed, 
which may be again repeated. If the ends of the loops 



thus formed by either method (3) or (4) are connected 
to a pair of collecting rings, a simple discoidal-ring or 
disc alternator is obtained, while if they are connected to 
a split-ring the current may be commuted, and the dynamo 
gives a unidirected E.M.F. and current in the external 
circuit. It is therefore true to say that in almost all 
dynamos which are used in practice, whether they supply 
an alternating or a continuous current to the external 
circuit, the E.M.F. and current in the inductors them- 
selves are alternating. 

The addition of new loops leads to a coil of many 
turns, and thence to a number of coils. If the several 
new loops are wound over each other in the ring, drum, 
and discoidal-ring armatures, or by the side of each other 
in the disc, the depth of the wires in the air-gap would 
necessitate such a long distance between the polo-picco 
and the armature core, or between the o})])osing poles 
of the disc, that it would be diflicult to obtain a suffi- 
ciently strong magnetic field. The additional loops must 
be wound side by side in the first three cases, or on the 
top of each other in the disc armature. The coil thus 
has a certain width along the face of the polos, and the 
effect of such width must be considered in its relation 
to the width of the poles. The pitch-line being defined 
as a circle drawn through the middle of the length of 
the inductors, or, in other words, as the mean path 
traversed by them in their rotation, it is convenient to 
refer the widths of pole, interpolar gap, and coil to the 
pitchy or the distance measured along the pitch-lino from 
the centre of one pole to the centre of a neighbouring 
pole of opposite sign. In the ring armature, if the 
E.M.F. ^s induced by the turns in any one coil arc to 
be added in series, they must be in the same direction 
along the inductors. A ring core entirely overwound 
with one coil in a continuous helix would give no E.M.F. 
at the ends ; but when the coil is divided into two halves, 
these may, by means of appropriate connexions, be placed 
either in series or in i)arallel, and each half will at any 
instant give the same E.M.F. The ring armature must 
therefore bo divided into at least two coils, and it is 
then evident that if the width of each coil exceeds the 
width of the interpolar gap, the Iooi)s will for some portion 
of one revolution be moving at the same time under two 
polos of oppovsito sign, and consequently differential action 
will bo set uj), by which one part of the coil will bo 


inducing an E.M.F. opposed in direction to that of the 
rest. If this disadvantageous action is to be avoided 
either the width of the coil or the width of the pole^ 
or both, must be reduced until the coil is no wider than 
the interpolar gap. If the coil be wide, the poles must 
be narrow, so that with a given density the number of 
lines in a field will be very small; while, on the other 
hand, if the coil he narrow and the pole wide, the flux 
of one field may be large, but the number of inductors 
in the coil must be small. 






If the poles of the alternator are arranged in two separate circles 
(as in Fig. 43), all the NT poles forming one erown and all the S 
poles another crown, the width of 
the poles may be equal to the pitch ; 
but if they occur alternately, first a 
N pole and then a S pole round the 
same circle, their width must be less 
than equal to the pitch in order to 
avoid an excessive amount of mag- 
netic leakage between the adjacent 
pole-edges. Considerations of the 
inductance of the armature and of 
its heating in turn limit the feasible 
width of winding in the armature 
coils. A compromise has therefore to 
be made, and experience shows that 
in practice the host combined use of 
an armature core and field-magnet 
of given size is made if the width of 
the poles of alternate sign is ap- 
proYunaHy half the pitch, and iho 
V. ’■ 1: Ii ! lic ring coil is equal to the 
width of a pole. The two- 2 )ole 
maohinG will then have two coils, 
and the armature core will bo only half covered with winding (Fig. 

12 i. ). The same considerations govern the l)eHt width of a driun coil. 
If the core he entirely overwound (as in Fig, 12 ii., if the blank 
portions of the core were coven^d with loojis oroontimially diminish- 
ing size), the arrangement is the e(|nivalont ol‘ tin*, ring armature 
with two coils in series, each of width e(pial to the pitch. The 
single coil of the bipolar drum may equally W(dl be (livided into 
two coils, the largest loop of each half luiving a width equal to 
the pitch ; and the two coils so formed may be conneet(*d either 
in series or in parallel. Again, howc-ver, if tluu'c. is to be no 
differential action, opposih*. sidcis of oiUi eoil must never be moving 
under the same pole, and the innermost or .smallest loo]) must not 
bo less in width than the polo-face. The bi^st nropovtionH are 
ohtainod if the width of the inner loop and the wi(lth of the Held 
are each aj)proximatoly e(]ual to half tin*, pittdi (Fig. 12 ii.). 
The same reasoning can easily bo applied to thii discoidal ring 
and disc niachinu.s, and will lead to like results. 

If tlie bipolar armatures of Fig, 12 imagined to bet cut 
through to the (jcntre irom any point X and ojicned out, it is 
evident that any number of ])airs of coils similarly spactal to the 
original pair may bo inserted without in any way .affecting the 
action, save to increase the ])eriodicity of the alternating K.M.F. ; 
an equal number of pairs of poh's may then also be added, with 
a corresponding increase in the total E.M.F,, and the mmitipolar 
alternators'^ of Fig. 13 are obtained. As the wires of a coil pass 
gradually into or out of action, the total E.M.F. of the coil, being 
the sum of the E.M.F.’s in the separaie indue,! ons, lisiis or falls 
gradually, the maximum value being rc.-udicd wIj(‘u the coil is 
immediately under a polo in the ring armature, or wlum the side 
of a coil is under a polo in the drum and disc machim's. ’When 
the coil enters under the next polo of ()i)i)tiHite .sign, the gradual 
rise and fall are again r(q)oate(l, but the E.M.F. is in the oi)posite 
direction. Thus the passage of a coil through two magnetic fields 
of opposite direction yiohls a complete wavf^ of K.M.F. such as 
is shown in Fig. 6, and tins time in seconds taken by the E.M.F. 
or current to pass through such a complete cycle is the period” 
of the alternator. The number of complete periods tli rough which 
the E.M.F. or ouiTont passes per second is called tbo periodiMy 
or frequency, and in the bipolar alternator is wjual to the number 
of revolutions jxir second. In the multipolar alteraators of Fig. 

13 the coils may bo arranged cither in series or in parallel, since 
their idiasos are all alike ; the ])criodieiiy of the nmltip<fiar alter- 
nator is with either arrangement equul ‘to tlie nnmher of })aira of 
fields through which a coil ])aHs(is in one .second, m that in general 

the periodicity = x^, whore N=the nurnher of revolutions per 


^ The first use of a nurnher of pairs of coils and an c'r]ual mimlier of 
jiairs of poles was duo to Btohrer of Leipzig, Poyy, Ann, kl 417, 1844. 
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minute, and ^=the number of pairs of fields. In the ring and 
drum alternators, is also the number of pairs of poles, hut in 
the discoidal ring and the disc types the pairs of poles must be 
reckoned on one side only, since each pair of poles facing each, 
other on opposite sides of the armature only corresponds to a 
single field. 

The above reasoning has, so far, led us in all cases to as many 
coils as there are fields and an armature core only half covered 
with winding, and such is the form taken by the single-phase 
alternator. But since only one-half of the armature core is utilized, 
an entirely distinct but similar set of coils may be wound to form 
a second armature circuit between the coils of the first circuit. 
The phase of this second circuit will dilfer by a quarter of a period 
from that of the first, and it may either be used to feed an entirely 
separate external circuit, possibly at a different pressure, or, if it 
be composed of the same number of inductors and therefore gives 
the same pressure, it may bo intor-connected with the first circuit 
to form a quarter-phase alternator. By an extension of the same 
process, if the width of winding in each ring coil be reduced to 



Fig. If? 


OTic-third of the, pibjh, or the width, of each side of the drum (joil 
bo redu(!(u.l to oiussixili of the pitch, three armature circuits c^an bo 
wound on tins same core, and a tkree-jilum altcmator is obtained, 
giving waves of E.M.F. differing in phase by 120 

Eoverting to the Himi;)le dynamo of Fig. 7, wo have 
still to considcsr the ellect of the addition of more armature 
loops in dynamos of this typ(i, which give a xmidirected 
current in virtue of their split-rings. If the loops form 
a single? coil, whler than th(‘ inle^rpobir gap and coimected 
to a single split-ring, they will, just as in the alternator, 
act diflenmtiaily against one anotlicr during part of a revolu- 
tion. Hence thc^ coil must be more or loss concentrated 
into a narrow band. Buch an juTangimumt in the ease of 
‘drum winding gives the H-fonn “shuttle” armature in- 
vonted by Dr Werner von Biemens. Although its RM.F. 
has a much higher maximum value than that of the curve 
of Fig. 7, it still periodically varios during each revolution, 
and so gives a pulsating current. To avoid the pulsation, 
recourse must be had to a new principle peculiar to the 
■ch$ed<oll amtmwmi'current nmehim, which is by far the 
most largely used of all <lynamoa Since a second coil 
placed at right angles to the original coil will yield a 
wave of E.M.F. of which the crests will coincide with 
the hollows of the first wave, the E.M.F.^s of the two 
•coils when in series will supplement each other, and the 
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fluctuations of the resultant curve will be greatly reduced, 
although its maximum may be no higher. Instead, there- 
fore, of concentrating the new loops into a narrow coil, 
as in the case of the alternator, the opposite course must 
be pursued, and the loops be divided between several coils 
equally spaced round the armature. Given two coils at 
right angles and with their split-rings displaced through 
a corresponding angle of 90", they may be connected in 
series by joining one brush to the opposite brush of the 
second coil, the external circuit being applied to the two 
remaining brushes. ^ The same arrangement may again 
be repeated with another pair of coils in parallel with 
the first, and we thus obtain Fig. 14 with four split-rings, 



their connexions to the loops being marked by correspond- 
ing numerals; the four coils 'will give the same E.M.F. 
as the two, but they will be jointly capable of carrying 
twice the current, owing to their division into two parallel 
circuits. Now, since the effect of joining brush 2 across 
to brush 3 is virtually to connect the end of coil A with 
the beginning of coil B, and so on until they are closed 
upon themselves in a continuous helix, the four split-rings 
may bo replaced by the simpler arrangement of Fig. 15, 
consisting of four segmental portions of a 
cylinder, insulated from one another and 
from the shaft, and requiring only two 
brushes, which form the terminals of the 
external circuit. Each sector replaces a pair 
of halves of adjacent split-rings, in the order 
of sequence, 2 and 3, 4 and 5, 6 and 7, 8 
and 1. The function of this structure'^ being 
not merely to collect the current, hut to com- 
mute its direction in any coil as io passes 
through the interpolar gap, it is known as the commutator. 
Each coil is successively short-circuited, as a brush bridges 
over the insulation between the two sectors which terminate 
it ; and the brushes must be so set that the period of short- 
cirexxit takes ])lace when the coil is generating little or no 
E.M.F,, i.e., when it is moving through the zone between 
the polo-tips. The effect of the four coils in reducing the 
I)ercentage fluctuation of the E.M.F. is very marked, as 
shown at the foot of Fig, 14 (whore the upper curve is 
the resultant obtained by adding together the separate 
curves of coils A and E), and tho levelling process may 
ovidently be carried still further by the insertion of more 
coils and more coiTesi)()U(luig sectors in the commutator, 
until the whole armature is covered with winding. For 
examphi. Fig. IG shows a ring and a drum armature, 
each witli eight coils and eight commutator sectors ; their 
resultant curve, on tho assumption that a single inductor 


^ Such was the armipjcment of Wlieatstone’H macbme (Brit. Pat., 
No. 9022) of 1841, whicfi was the first to give a more nearly continuous 
current, the number of sections and split-rings being five. 

^ Its development from the split-ring was duo to Pacinotti and 
Gramme (Brit. Pat., No. 1668, 1870) in connexion with their ring 
armatures. 
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gives the flat-topped curve of Fig. 4, will be the upper 
wavy line of E.M.F. obtained by adding together two 
of the resultant curves of Fig. 14, with a relative dis- 
placement of 45'". The amount of fluctuation for a given 
number of commutator sectors depends upon the shape of 
the curve of E.M.F. yielded by the separate small sections 
of the armature winding; the greater the polar arc, the 
less the fluctuation. In practice, with a polar arc equal 
to about 0*75 of tbe pitch, any number of sectors over 
32 yields an E.M.F. which is sensibly constant throughout 
one or any number of revolutions. If the armatures of 
Fig. 16 be imagined to be cut across to the centre from 
any point such as X and 



of inductors, may be added, and multipolar continuous- 
current dynamos are obtained. But whereas in the alter- 
nator there may in each phase be only one circuit through 
the armature, in the continuous-current closed-coil armature 
there can never be less than two jDarallel circuits, while if 
there are more than two, there must be as many as there 
are poles.^ The two conditions coincide in the simple 
bipolar armature, since it has two parallel paths through 
the armature, or as many as there are poles. 


The fundamental electromotive force equation can now bo given 
a more definite form, suitable for both the continuoiis-cunyiit 
dynamo and the alternator. Let 2/a = the number of O.G.S. lines 
or the total flux, which issuing from any one polo flows through 
the armature core, to leave it by another pole of opposite sign. 
Since each inductor cuts these lines, first, as they enter into the 
armature core from one pole, and then as they emerge from it to 
enter another pole, the total number of lines out in one revolution 
by any one inductor is SpZa. The time in seconds taken to per- 

fin 

form one complete revolution is whore N is the number of 


revolutions per minute. The average B.M.F. induced in each in- 
ductor in one revolution, being proportional to tlio total number 
of Hues which it cuts, divided by the time taken to cut them, is 


therefore 2 j? . ~ . Za x 10~® volts. 
•^60 


Let r be the total number of 


inductors on the surface of the armature, whether ring- ordnira- 
wound, and let q be the number of parallel circuits into which the 
armature winding of a continuous-current dynamo is divided, 

wdience the number of inductors in series is » . The average E.M.F. 


induced in the armature is then Ea=:2 ~ . Za x 10“® volts, and 

60 q 

in the continuous-current machine, with a sufficient number of 
inductors and commutator sectors, this is the same as the instan- 
taneous E.M.F. ; for the sum total of the several E.M.F.’s setup 
in the different inductors of one circuit, spread uniformly over the 
armature core, will at any moment be equal to the average E.M.F. 
set up in one inductor multiplied by the number of inductors in 
series, i.e., it is independent of the distribution of the flux in the 
air-gap. It should be observed that Za, or the number of lines 
flowing through the armature, is taken, since in the ring machine 
this will differ from the number that cross the air-gap or Zg by the 
small percentage which leak across the interior of the ring, and so 
are cut in the opposite sense by the internal connecting wires. 


^ Except in the special case of multiple-circuit windings, which will 
bo referred to later. 


The case of the discoid al armature may best be treated by reducing 
it to the analogous simple ring ; each pair of opposing poles, since 
they are of the same sign, forms in efiect a single divided pole, 
whence a total number of lines Za pass into the armature core ; r 
must then be reckoned as equal to the number of loops in the ring, 
or the number of inductors on one only of its two faces. The 
equation of E.M.F. thus becomes exactly the same as that of the 
simple ring machine. The disc winding is analogous to the drum, 
so that in all cases the E.M.F. of the continuous- current closed-coil 
cbTTnature is 

Ea = |- Ij.t. Z„. X 10 ® volts, . . . (I.a> 


where q must be an even number, and can never be less than 2. 

In the contmiious-cuiTent dynamo the instantaneous and average 
values of the E.M.F. from the armature as a whole are the same ; 
but when we pass to the alternator, its “effective ” E.M.F. is equal 
to the square root of the mean square of the instantaneous values 
of the E.M.F,, since this is the value of the equivalent unidirected 
and unvarying E.M.F., which, when applied to a given resistance 
or to a glow lamp, would give the same amount of heat or of light 
as the alternating E.M.F. produces (sec Electricity, iii. Electric 
Current). The shape of the curve of instantaneous E. M. F. therefore 
becomes a matter of the greatest importance, for upon it will depend 
the effective voltage of the alternator, even though its average 
E.M.F. may be the same w''th sr.iro -bii'r. of E.M.F. curve. 

Assuming, as we may, that, ibn fh’i‘-i;,y of l-;m hi ■ ‘j- the same along 
the length of an inductor for any given iiosition of it during rota- 
tion, its instanto neons E.M.F., =13/yLV xlO volts, will vary as- 
varies, according to the position of the inductor under or between 
the poles. Hence the addition of more inductors in series may not 
give a proportionate addition of E.M.F., and in fact will not do so, 
unless they are so close beside each other that their difrerence of 
spacial position or of phase can be neglected ; the nearest practical 
approach to this will he in the case of a toothed or tunnel armature, 
when the inductors of a coil are w'oimd in the same .slot or hole. 
Differential action, which has been already discussed, is indeed only 
an aggravated case of the same olfect as must take place when a 
coil is gradually coming into or out of action, and is not entirely 
under a pole. Further, it is evident that the curve of E.M.F. of 
the coil may he given any shape that wo j)loasc, by so sliaping the 
polo-piece as to give the required variation in dcnsiiy of the lines, 
in the air-gap. Thus the length of gap between pole,- face and 
armature core might be so varied as to give a curve of E.M.F. 
varying after a sine law (ep. Fig. 3— for the case of a single in- 
ductor), and the ratio of the effective E.M.F. to the average E.M.F. 

would then have the particular value of I’ll. Two points, 

2 2 

have, then, to ho consid(;re(l in an alternator, namely, what is the 
ratio of the square root of tho mean square to the average value of 
its E.M.F,, and what is tho ratio whion either the instantaneous oi" 
tho average E.M.F. of a coil bears to the instantaneous or average 
E.M.F. of a single indxuitor. Both depend on the ratio of tho 
width of (soil and pole, and on tho law whicsli governs the variation 
in density of the hold. If 0 ^= tho effective E.M. F. of one coil, and 
tho total number of coils in one phase, 2jrq ho divided into q 


imrallols, the oflbetivo E.M.F. of tho phase is ec. Lcit 




A^=the ratio of tho square root of the mean acpiaro to the average 

value of tho E.M.F. of tho coil, or =^ — 1 » then the effective 

peat 

value of the E.M.F. of tho phase is whore T is tho’ 

time of a period and the net average value of the E.M.F. of a 
coil. Let ^"=thG ratio which the net average E.M.F, of the coil 
boars to tho gross average E.M.F. on the supposition that there is 
no differential action, and lot < 5 =: the average E.M.F. of a single 
inductor ; then if t be the number of inductors in a coil, the reduc- 
tion of the E.M.F. of a coil as a whole may be taken into aceount 
by multiplying tho product U by a bremdth coefficient which 
must bo leas than unity if the coil have any width. The effective 

E.M.F. per phase is therefore , . F . h " . te. If the number of 

separate phases into which tho armature winding is divided, 
further, the average E.M.F. of tho single inductor^’ 

is 2. ZflX 10"*® volts ; whence the effective of mejohase 

of the oXtenhator is 

q w . ^) 60 m . 60 

volts. Tho two factors Id and ¥' may he united into one constant 
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K, and the equation then takes its final form of 
Eae = ‘ . r . Za X 1 0 VOltS 

m.q 60 


. . . (L5) 


In contrast to the contiiiuous-current dynamo, q may be unity. 
The analogy of this equation to that of the continuous-current 
machine is at once apparent ; the process by which it is arrived at 
really consists in stating the E.M.F. of the alternator as that of a 
similarly wound continuous-current dynamo multiplied by a certain 
constant, and only because this is the most convenient method of 
■expressing it are we interested in its average E.M.F. The second 

term in both equations gives the periodicity of the alternating 

E.M.F. in the inductors ; and even though the current be commuted, 
as in the continuous-current machine, it is of importance as deter- 
mining the loss by hysteresis in the core, and by eddy currents in 
the armature as a whole. 

The fundamental equation of the electromotive force of the 
dynamo in its fully developed forms (La) and (L&) maybe compared 
with its previous simple statement (L). The three variable terms 
still find their equivalents, but are dilfercntly expressed, the 
density being replaced by the total flux of one field Za, the 
length L of the single inductor by the total number of inductors r, 
and the velocity of movomout V by the number of revolutions per 
second. Even when the speed is fixed, an endless number of changes 
may be rung by altering the relative values of the remaining two 
factors ; and in successful practice those may bo varied between 
fairly wide limits without detriment to the working or economy of 
the machine. While it may bo said that the equation of the E.M.E. 
was implicitly known from Faraday’s time onwards, the difficulty 
under whicli designers laboured in early days was the problem of 
■choosing the correct redation of and r for tlio required output ; 
this, again, was duo chiefly to the diflicjulty of predetermining the 
total Ilux before the machine was constructed.^ The general error 
lay in employing too weak a field and too many inductors, and 
credit must hero bo given to the American inventors, Weston and 
Edison, for their tuudy appreciation of the superiority in practical 
working of the drum armature, with comparatively few indiictovs 
rotating in a strong field. 

The cquati&n of me.eJixiimal force now requires to be given, in its 
turn, a more fulfy devolopod form correlative to that of the electro- 
motive force. Let the induc.tor.s of a contimious-curront dynamo 
bo carrying a ciuTcnt of c ami)eros ; then each, so long as it is 
moving under a pole- face, is Hubjocted to a mechanical drag of 
B^LcxlO ^ dynes, or if the length and force bo expressed in 
English units td' inches and pounds, of 57 Bf;L"c x 10 ® pounds. 
This force is gradually nmiovcd and re-ostabliahcd 2jp times in each 
revohitinn as tin* induc.tor pjLsst's the interpolar gaps, hut its 
<Uroctiou is always tangential to the path of rotation, and opposed 
to it, so that the torque ri‘Histing the movement of a single in- 
ductor is Bj;Lc,rxlO ^ dyne-centimetres, whore r is the radius 
in cm. of the moan path, oi' the inductor. The total torque acting 
on the armature is duo to the combimsl elfeot of the several in- 
ductors with which it is wound ; and since the number of inductors 

within one polar face is r, f , whore 0 is the angle subtended by 

ZTT 


the polar arc in radians, the total torque of the armature due 
to the 2p fields is T-p . r, , L . c , r x 10 ' ^ dyne-centimetres. 

TT 

3inco 

^ X 10 ^ dyne-centimetres, or 

.... (ILa). 
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In the above statement the lines are treated as if confined strictly 
to the area of the pi)h‘-face— an aHsurni)h*on which is not strictly 
true, since th<*. fringe surrounding the pole-edges has been neglected. 
The correction for this sliglitly decreases the value of for a 
^ven value of Zf», but corresfamdingly increases the number of 
inductors which are auhjs‘ctod to tin? torqm*, so that the final form 
of the equation i» strictly true for the continuous-current armature 
as a whole. This may b© proved if the torque be multiplied by 
the angular velocity in radians |«r sec., and the rate of absorption 
of nnushanioal energy as thus obtained in ergs per sec. or foot- 
pounds per sec. be e<iuate<l to the rate of development of electrical 
energy. Tli© latter is equal to B 0 watts, or since O^gc, the 
electeoal horse-power is 


2 pN r.Zrt.lO« 2pH 

60 * ’748 80 ‘ 


c.r.ZaX 1.33x10"-^!. 


On the other hand, tlie angular velocity in radians per sec. is 
equal to the number of revolutions per sec. multiplied by S-tt, so 


^ Cp. Kapp, Jouni. T^L Eng* vol. xv. p. 5901, 886, 


that the mechanical horse-power absorbed is equal to 


Since the expression for tbe drag on any single inductor involves 
the term B,;, it is evident that it is dependent on the distribution 
of the flux in the air-gap, i.e . , on the shape of the curve of B^, and 
if the average value of is alone considered, the equation (ILa), 
although giving the average pull on the inductor, does not express 
its instantaneous values. As will he explained subsequently, the 
value of the actual in the continuous-current dynamo when at 
work is not uniform even under the pole-face. Hence the instan- 
taneous pull on any inductor varies on either side of the average 
value, and in practice its maximum value at full load may be as 
much as 20 per cent, greater than the average value. 

Lastly, in the alternator the current c varies as well as the 
density so that the problem becomes much more complicated 
and no simple equation can express it. If the current in the 
armature were in phase with the induced E.M.F., and so with the 
flux-density which causes it, the maxima values of and c would 
occur simultaneously. The maximum drag thereby produced will 
be far greater than the average value, and may considerably exceed 
the force acting on the equivalent continuous-current dynamo. 
But, more than this, if there he inductance in the circuit, the 
current in the armature wdll lag in phase behind the induced 
E.M.F. and behind the B^ curve. The puU on the inductors 
now becomes zero not only when is zero, but also when 
c is zero, and, further, its direction relatively to the rotation 
changes each time that either the one or the otber passes through 
zero. Thus the alternator is subjected to a racking action 
which is much more trying than the simple torque of the con- 
tinuous-current machine. The armature is alternately dragged 
back when the directions of field and current coincide, and driven 
forward as a motor when they are opposed, the backward drags 
being more powerful and lasting longer than the forward pushes, 
so that on the whole the machine absorbs mechanical energy and 
acts as a generator. 

If the inductors, instead of being wound on the surface of a 
smooth armature core, are sunk into slots or passed through holes 
close to the edges of the 
core-discs, the force which 
would otherwise he ex- 
pended on them is largely 
transferred to the iron teeth 
which project between the 
slots or tunnels. The lines 
of the field, after passing 
through the air-gap proper, 
divide between the teeth 
and the slots in proportion 
to their relative permeances. 

Hence at any moment the 
inductors are situated in a 
weak field, and for a given armature current the force on them 
is only proportional to this weak field. ^ This surprising result 
is oonnccted with the fact that when the armature is giving 
current the distribution of the lines over the face of each tooth 
is distorted, so that they become denser on the “trailing” side 
than on the “leading”® side (Fig. 17) ; the lines tend to straighten 
and shorten themselves, and the result of the unsymmetrical dis- 
tribution acting on all the teeth is to produce a ma^etio drag 
on the armature core proportional to the current taken out of 
the inductors, so that the total resisting force remains the same 
as if the armature had a smooth core. The amount by which 
the stress on the inductors is reduced entirely depends upon the 
degree to which the teeth are saturated, but since tbe relative 
permeabilities of iron even at a flux density of 20,000 lines per 
square centimetre is to that of air as 33 : 1, the embedded inductors 
are very largely relieved of the driving stress. 



Fig . 17. 


Continuous-Cdreent Dynamos. 

On passing to the separate consideration of continuous- 
current dynamos, the winding of the armature may first 
bo taken in greater detail, and certain results drawn from 

^ Electrician, vol. xxxiv. p. 767 (Sayers), and vol. xli. p. 108 (Du 
Bois) ; Swinhume, Industries amd Iron, February 2-, 1894 ; Mordey, 
Jowm* ImU Elec. Eng. vol. xxvi. p. 664 ; Houston and Kennelly, Elec. 
Eng. vol. xviii. p. 208. 

® By the “ le^ing ” side is to ho understood that side which first 
enters under a pole after passing through the gap between the poles, 
and. the edge of the pole under which it enters is here termed the 
“leading” edge, as opposed to the “trailing” edge or comer from 
tmder which a tooth or coil emerges into the interpolar gap ; cp. Fig. 
30, where the leading and trailing edges are marked U and tt. 
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the ring and dram armatures of Eig. 16 , which are equally 
true for the discoidal and disc forms. 

The simple ring winding consisting of a continuous helix is in 
itself imafiected by the number of poles ; by the mere placing of 
sets of brushes on the surface of the commutator at equal 
distances apart, the winding is at once divided into as many 
equal and symmetrical paths through the armature, 
q~2py. Hence if is made equal to or the 
^ number of poles, a muUzpolar ^arallel-woimd ring is 

obtained, having as many parallel circuits and as many points of 
collection of the current as there are poles. The E.M.F. of the 

armature is then ^ ^ . r . Za x , r . Za x 10~® volts, 

2p, 60 60 

whether it be bipolar or multipolar, and the current in any one 
inductor is — . All the sets of brushes which are of the same sign 

2p 

must be connected together in order to collect the total current 0. 
The potential rises gradually in the armature wires as we pass from 
a negative to a positive brush, or falls as we proceed onwards from 
a positive to a negative brush. The difference of potential between 
adjacent wires is only that due to the added voltage of one in- 
ductor if the winding be in one layer, or to one section if there be 
several layers ; and as this is but a few volts even in machines 
giving as much as 3000 volts at the terminals, the insulation of the 
wires from one another presents no difficulty. On this score the 
ring winding contrasts favourably with the drum, and it is there- 
fore more especially suited to very high potential machines. If 
the increased number of brush-sets in the multipolar parallel- 
wound armature is regarded as a disadvantage, they may again be 

360° 

reduced to two by cross-connexion of sectors situated apart ; 

. P ^ 

but the commutator must then be lengthened p times in order to 

provide sufficient brush- 

contact surface to collect " ' ' 

the total current C, and, [ 5 j 

further, the number or j 

sections must be an even 

It is, however, often 
required to add together . • 

the inductive effect of ■, 4 

sections of the winding ^ I ' ' h* '' 

situated under two or ^ , . ’ ' ■ 

more poles, especially in •' ’.i, < 

high voltage machines. ’ V 

This may be done by V 

connecting together in 

series a set of coils sym- 

metrically situated in 

fields of like polarity, g 

as diagrammatically . ■ J 

shown in Fig. 18 ; the 

current in the armature Fig 18. 

is then only divided be- 
tween two parallel paths, and there are only two sets of brushes, or 
2 Jj ~ 1 and q=2pj= 2. Hence the E. M. F. of the series^woimd multi’- 

polar armature is Ea=j:? . £■ . r . x 10'"® volts. 

The development of the modern drtm winding from the shuttle- 
wound Siemens armature is chiefly duo to von Hefner Altenock of 
Drum Berlin (1871). From Fig. 16b it will bo soon that, 
windinir avoid differential action, the width of each 

loop must exceed the width of a polo-face and may 
be equal to the pitch of the poles, i.e., the loop may be wound 
diametrically across the bipolar armature core. If, however, the 
number of commutator sectors be even and the winding bo dis- 
posed in one layer, a symmetrical winding cannot bo obtained 
unless the width of the loop falls short of the above maxinaum 
width by at least the width of one inductor, i.e., the pitch” of 
the loop at the *‘back” end of the armature farthest from the 
commutator, or the number of inductors passed through in joining 

one inductor to another, must not exceed - 1. Since ^ is with an 

even number of sectors itself also an even number, the pitch at 
the back end of the armature must then be an uneven number. 
Even if the armature winding be disposed in two layers, or the 
commutator sectors be an uneven number, it is not advisable for 
the loops to be wound diametrically across the armature core ; 
hence it may be said in general that the pitch of the winding at 
the back end of the armature must be an uneven number loss 
thanr/2, so that tho loop spans a chord less than the diameter, and 
is in effect wound on one side of the core (cp. Fig. 16b). In 
completing tho loop and joining it to tho next loop, two possible 
cases present themselves. By the first, or lap winding (Fig. 16), 
tho end of tho loop is taken to a commutator sector, and thence 


Drum 

winding. 


starts off again to a third inductor on the same side of the core as 
the first loop, and lying within its two sides, i.c., the next loop 
starts with the inductor next but one to the first inductor. The 
pitch of the front end is therefore less than the pitch of the back 
end, and differs from it by two. Thus the winding works con- 
tinually forwards and backwards, until it passes right round the 
armature and finally closes on itself. The development on a flat 
surface shows that the completed winding takes the form of a 
number of partially overlapping loops, whence its name originates. 
One of these loops is marked in heavy lines in Fig. 1 9 i. , where the 
firm-line portion gives the development of Fig. 16 b, if cut through 
at the point marked X. The multipolar parallel -wound drum is 
precisely similar, as shown by the dotted additions in Fig. 19 i., 
which convert it from a two-pole to a four-polo armature ; the only 
difference is that the pitch at the back end must in all cases be 
an odd number less than, but not far different from, T/2p. Tho 
maximum difference of potential in the drum armature exists 
between neighbouring wires as they successively pass the neutral 
points corresponding to the position of the brushes, and is here 
equal to the lull E.M.F. of tho machine. These wires lie side by 
side in the smooth-core armature with one layer, or one on the top 
of the other if there are two layers, as is usually the case in slotted 



ii. Wave-winding 
Fig. 19. 


armatures ; so that good insulation must bo provided between tho 
adjacent sides of the wires in tho former ease, and betweem the two 
layers in the latter case. 

By the second, or wave, method of drum winding, the end of the 
first loop in the bipolar amaturo is taken to a commutator sector 
on tho opposite aide of the diametric, line to tho first 
loop, and thence tho second loop starts with an xn- 
ductor lying outside the first loop and next but one 
to the original inductor, Tho method may ho extciiuled to 
multipolar machines, and then idvos the sciiioH-weimd multipolar 
armature ; when tho eomplotcd winding is developed on a fiat 
snrfaco (Fig. 19 ii.), it is seen to work continuously forwards in a 
zigzag wave round tho armature, one inductor under each pole 
being successively joined up until tho winding cIohob on itself. 

•f 4*2 

Tho average of the front and back pitches must ho q so that, 

e,g,, in a four-polo machine, tho liossiblo number of inductors goes 
up % stops of four. 

The equations of the E.M.F. of parallel-wound and serica-wound 
drum armaturea are the same as those for tho parallel- wound and 
series-wound rings, the latter in each case being p times tho former. 
Thus tho chief advantage of the series-wound armature,^ whether 
ring or drum, is that for a given voltage the number of inductors 
ana tho s])ace lost in insulation of tho wires is only 1/p of the 
number of inductors and tho space lost in the parallel-wound 
armature. A further advantage is that the two circuits from 
brush to Ixrush consist of inductors influenced by all the poles 
in the drum, or by all tho poles of like sign in the ring ; hence 
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if for any reason, sucli as eccentricity of the armature in the 
bore of the pole-pieces, the inductive effect of one field is not 
equal to that of any other, the equality of voltage produced by the 
two halves of the winding is not affected thereby. In the parallel- 
wound armature inequality of the voltage of the various parallels 
may be avoided by a combination of the series and parallel 
methods. For large currents, multiple circuits are possible both 
with series and parallel winding, and y.x, where as = the 

number of separate armatures which are virtually wound on the 
same core. 

When the core of the armature is constructed of iron or 
other metal, the passage of it through the lines of the field 
sets up in its mass E.M.F/s which are in opposite 
Armature under poles of opposite sign, and are 

greatest at the surface where the rate of line- 
cutting is greatest. Hence if the core were a solid mass, 
a current-sheet would flow along its surface under each 
polo, and complete its circuit by passing through the inner 
parts of the core or by rctuiming in a sheet under a pole 
of opposite sign. The result would bo a considerable re- 
duction in the eilicicncy of the machine, since the power 
absorbed by these so-called eddy -mir rents would be entirely 
dissipated in heating the core. The production of the 
E.M.F. cannot be [)reveuted, but the paths of the eddy- 
currents can bi^ Ijroken up, so that they meet with a 
comparatively high njsistanco and are reduced in amount. 
In the first j)lace, the metal core must be divided into 
laminations whose planes are at right angles to the length 
of the inductors is'oper, since these are arranged to secure 
the maximum HxM.F. The laminm must be slightly 
insulated from one anotlun* j and if tlui insulation be main- 
tainocl right uj) to their edges, the J^].M.F.'s which still act 
across tlunr tliickuess will not be added up along the length 
of the core, but will only produce very small currents, 
which cintiilati!! through the interior of the aepai^ato lamina- 
tions. This rtsme.dy is ])ractically realized in ring and 
drum artnaturi^s by buiUliug up their cores of thin iron 
platCsS or (Uses, strung on the shaft or on a supporting hub, 
so that their culges are presented to the linos of the field. 
Each disc is either coated with an insulating varnish or 
has one of its sidtvs covered with a sheet of very thin 
paper ; or in some emses no special insulating material is 
emph>yi^d, and reliance is placed on the thin film of oxide 
which forms on the disc in the process of manufacture, 
and which is a poor electrical conductor. The thickness 
of the discs is tisually a])Out one-fortieth of an inch, and if 
this be not exceeded, the (‘ddy-ciirreiits set up in the mass 
of the cure are redticed to an almost negligible amount. 
The discs are in the ring machine notched with three or 
more key-ways, and arc tlioix piussed over a gun-metal hub 
with three or mon^ Jirms running parallel to the shaft, 
which fit into the corresponding slots on the inner peri- 
phery of the discs (tqn Fig. G and the sections of Fig. 13). 
In the case of small bipolar drums the discs are often 
keyed directly to the shaft, but in larger multiix)lar 
machines the recpiired radial depth of iron is small, and 
the discs are then mounted on a hub similar to that of the 
ring armature, save that it may now be made of cast-iron. 
If the armature is more than 4 feet in diameter, the discs 
become too large to bo conveniently made in one piece, 
and are thorofore divided into segments, which are built up 
so that they alternately break joint. In all cases the 
stout end-plates between which the discs are clamped 
together must l>o kept well out of the influence^ of the 
field, since otherwise the lines which curve round into the 
ends of the core from the edges of the poles may cause 
eddy-currents in their mass. Hence the axial length of 
the core is often mad© slightly ^eator than the corre- 
sponding dimension of the poles. In discoidal-ring amar 
tures the laminations must be eoncentrie with the axis of 
rotation, and a thin ribbon of iron is wound on the sup- 
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porting wheel, which may be of cast-iron (cp. Figs. 10 and 
13 ii.). 

Wken the armature core has been built up and all rough edges 
smoothed olf, it is covered with some material of good insulation, 
resistance, and durability, such as oiled linen, varnished 
paper, or micanite sheeting, so that all edges and sur- 
taces on which the winding rests are thoroughly pro- 
teeted. In the ring wire -wound armature a length of wire suffi- 
cient for one section of the armature is cut olf, treated with shellac, 
and dried ; one end is passed through the interior of the ring, and 
the required number of loops are wound tightly round the core. 
The next section is then similarly wound, until finally the whole 
core is covered, and the beginnings and ends of contiguous sections 
are united at the commutator to form a continuous helix. If the 
size of the solid wire becomes too large to be conveniently bent, 
two or more wires may be wound in parallel, with, however, some 
necessary loss of space owing to the subdivision. The small drum 
armature may be similarly hand-wound, the loops of wire over- 
lapping at the ends of the armature core ; but the method is 
accompanied by the disadvantage that if one section has to he 
repaired, the whole armature may have to be taken to pieces and 
rewound. Hence various methods have been devised for winding 
drums with coils formed on shapers previously to fixing them in 
place. The former-wound coils have the advantage that they are 
perfectly symmetrical and interchangeable, can be thoroughly 
insulated before they are placed on the core, and, further, are 
economical in cost of labour. If, however, the current in each in- 
ductor is large, the drum armature must he ’bar-wound. The 
inductors are then large and heavy bars of rectangular section, 
which are laid on the core and joined up in regular sequence by 
soldering to the end-connectors. Those latter are strips of copper 
from one to two inches wide, which are bent in a double evolute 
curve so that they span the correct pitch and unite the short end 
of one bar to the long end of another bar situated at the proper 
distance apart round the circumference of the core. For multipolar 
armatures with two or more layers of inductors, ‘ ‘ surface or 
winding is now extensively used, in which no separate 
end-connectors are employed ; at each end the inductors project 
beyond the core and are bent through an angle corresponding 
nearly to half the pitch of the poles, the upper layer being bent in 
the opposite direction to the lower ; the ends of the two layers are 
then soldered together to form loops lying entirely on the surface 
of the cylindrical armature. 

Since any inductor must have a certain width in the direction of 
rotation, one edge enters or leaves the field sooner than the other 
edge. Hence when a solid bar is moving through the fringe of 
lines between the pole-tips, where the density varies considerably, 
the E.M.F. set up along the one edge is different from that set up 
along the other, and an eddy-current will flow round the bar, 
passing down one side and up the other, due to the difference 
between the E.M. F.’s of the two edges. Thus in a rotating 
armature an eddy-current will he set up in each and every solid 
bar as it passes ’between the pole-tips. To prevent the reduction 
in efficiency that results therefrom, and the consequent heating of 
the bar, it is necessary to make use of a stranded bar in which the 
sojmrafco strands, lightly insnlated from each other, are twisted so 
that they pass from one side to the other, at least once midway 
along the length of the bar. The E.M.F. induced in each strand 
is then p)ractically the same, since it is the average of the E.M.F.’s 
of the two sides, and the eddy-current loss is very largely avoided. 

In every dynamo with rotating armature the driving force has 
to be transmitted from the shaft or coupling to the hub, thence to 
the discs, and finally to the inductors. The discs rj , - 

must therefoi*e be securely keyed to the hub, and 
in the smooth-surface armature any slip between the j^^^ctors, 
core and the inductors is opposed by the friction be- 
tween the two. The bands of binding wire, which are placed at 
intervals along the length of the armature in order to resist the 
stress of centrifugal force, further increase the friction. In the 
wire-wound ring the loops themselves grip the core tightly, and are 
also hold in place by passing through the interior of the ring 
between the arms of the hub. But in the smooth-core drum the 
firm attachment of the inductors to the core presents greater 
difficulties, and in order to ensure the positive driving of the bars 
through the magnetic field against the mechanical drag, it is usual 
to groove a number of longitudinal slots in the periphery of the 
core at equal distances apart of some four inches, and to drive 
tightly into these hard-wood driving strips, which project from 
the core to a height equal to that of the induptors. Thus the 
inductors are split up into groups, and the combined drag due to 
a group is taken up by a corresponding strip. A still more perfect 
method of driving is found in the toothed or slotted core. This 
was the original type of armature invented by Pacinotti, but after 
some considerable use it was largely discarded in favour of the 
smooth core ; of recent years, however, it has again been reintro- 
duced, with a fuller understanding of the special precautions 
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required in its design, and it has met with great success in the 
construction of traction dynamos, in which the stresses set up by 
the varying load are very great. Kot only are the bars securely 
driven by the teeth, but, as previously mentioned, they are largely 
relieved of the driving stress. A further advantage is due to the 
fact that the lines snap across the inductors from tooth to tooth 
with a velocity far in excess of the speed of rotation. The product 
of the weaker density in the slots and the increased velocity of the 
relative movement gives the same E.M.F. as in the equivalent 
smooth-core armature, but owing to the comparatively uniform 
density of the lines within any one slot, and the extremely rapid 
rate at which they cut the inductors, solid bars of much greater 
width may be used in the toothed armature than on a smooth core 
without ‘ trouble from eddy-currents.^ One disadvantage of the 
slotted core remains to be mentioned. If the top of the slot be 
open, and its width of opening be considerably greater_ than the 
length of the single air-gap from the iron of the pole-piece to the 
surface of the core, the lines become unequally distributed not 
only at the surface of the teeth, but also at the bored face of the 
pole-pieces ; and this massing of the lines into bands causes the 
density at the pole-face to be rhythmically varied as the teeth pass 
under it. No such variation can take place in a solid mass of 
metal without the production of eddy-currents within it ; hence if 
the proportion 2 of the width of slot-opening to the length of air- 
gap is equal to or exceeds 2 : 1, it becomes advisable to laminate 
the pole-pieces to avoid eddy-currents in them. This precaution 
is less necessary with half-closed slots, and is entirely unnecessary 
with tunnel armatures, in which the inductors are threaded through 
holes pierced close to the surface of the core ; but we are then met 
with the difficulty that such closed, or nearly closed, slots greatly 
increase the inductance of the loops, and are therefore disadvan- 
tageous to the commutation and aparkless collection of the current. 

On passing to the second fundamental part of the 
dynamo, namely, the field-magnet, its functions may be 
briefly recalled as follows : — It has to supply the magnetic 
fluxj to provide for it an iron path as nearly closed as 
possible upon the armature, save for the air-gaps which 
must exist between the pole-system and the armature core, 
the one stationary and the other rotating; and, lastly, it 
has to give the lines such direction and intensity within 
the air-gaps that they may be cut by the armature in- 
ductors to the best advantage. Koughly corresponding to 
the three functions above summarized are the 
fJe^^ three portions which are more or less difieren- 

magnet. tiated in the complete structure. These are: 

(1) the magnet “cores” or limbs” carrying 
the exciting coils whereby the inert iron is converted into 
an electro-magnet ; (2) the ^ohe, which joins the limbs 
together and conducts the flux between them ; and ( 3 ) the 
pole-pieces^ which face the armature and transmit the lines 
from the limbs through the air-gap to the armature core, or 
vice versd. 

Of the countless shapes which the field-magnet may take, it 
may be said, without much exaggeration, that almost all have been 
tried ; yet those which have proved economical 
and successful, and hence have met with 
general adoption, may he classed under a 
comparatively small number of types. For 
bipolar machines the single horse-shoe (Fig. 

20), which is the lineal successor of the per- 
manent magnet employed in the first magneto- 
electric machines, has been very largely used, 
and for all outputs up to 160 kilowatts remains 
one of the simplest, most economical, and most 
compact types. It takes two principal forms, 
according as the pole-pieces and armature are 
above or beneath the magnet limbs and 
yoke. The “over-type” form is best suited 
to small belt-driven dynamos, while the 
“under- type” is admirably adapted to be directly driven by the 
steam-engine, the armature shaft being immediately coupled to 
the crank-shaft of the engine, and the axis of rotation being thus 
kept low. In the latter case the magnet must be mounted on 
non-magnetic supports of gun-metal or zinc, so as to hold it at 
some distance away from the iron bed-plate which carries both 
engine and dynamo ; otherwise a large proportion of the flux which 
passes through the magnet limbs would leak through the bed -plate 

1 Elihu Thomson, Mkc. Eng, vol. iii. p. 499. 

® Op. Eflson, Mho, Jleview, vol. xvii., 1886, and Jonrn. Inst EUc. 
Eng, vol. xxvi. p, 696 ; Sayers, Joum. Inst Elec. Eng. vol. xxii. p. 393. 



across from pole to pole without passing through the armature 
core, and so would not be cub by the armature inductors. The 
field-system is thus — to use a somewhat inaccurate expression— 
“ magnetically insulated” from the bed -plate, the intervening 
distance being some eight to ten times the length of the single air- 
gap. 

Next may he placed the ^‘Manchester ” field (Fig. 21) — the type 
of a divided magnetic circuit in 
which the flux forming one field or 
pole is divided between two mag- 
nets. An exciting coil is placed 
on each half of the double horse- 
shoe magnet, the pair being so 
wound that consequent poles are 
formed above and below the arma- 
ture. Each magnet thus carries 
one-half of the total flux, the lines 
of the two halves uniting to form a 
common field where they issue forth 
into or leave the air-gaps. Or the 
coils may he divided and placed on the limbs of each horse-shoe, as 
in Fig. 22, instead of on the yoke, as in Fig. 21. The pole-pieces in 
both cases may be lighter than in the single horse-shoe type, and the 
field is much more symmetrical, whence it is well suited to ring 
armatures of large diameter. Yet these advantages are greatly 
discounted by the excessive magnetic leakage, and by the increased 
weight of copper in the exciting coils. Even if the gi’cater per- 
centage which the leak- 
age lines bear to the use- 
ful flux is neglected, and 
the cross sectional area 
of each magnet core is but 
half that of the equiva- 
lent single horse-shoe, the 
weight of wire in the 
double magnet for the 
same rise of temperature 
in the coils must be some Fig. 22. 

40 per cent, more than in 

the single horso-shoe, and the rate at which energy is expended 
in heating the coils will exceed that of the single horsc-shoo in 
the same proportion. 

A somewhat similar form of two-polo field is required by the 
discoidal machine, hut the poles now face the sides of the llat-ring 
armature (cp. Fig. 13 ii.) ; opposite poles of similar sign may be 
joined together by an overarching pole-piocc, but owing to the 


Fig, 28b, 

difficulty of avoiding eddy-currents in the core it is more usual for 
the magnetic circuits to be entirely divided. 

Fourthly comes the two-pole ironclad typo, so called from the 
exciting coil being more or loss encased by the iron yoke ; this 
latter is divided into two halves, whiffii pass on either side of the 
armature. Unless the yoke be kept 
well away from the polar edges and 
armature, the leakage across the air into 
the yoke becomes considerable, especially 
if only one exciting coil is used, as in 
Fig, 28a ; it is better, therefore, to 
divide the excitation between two coils, 
as in Fig. 23 n, when the field also 
becomes symmetrical, 

From this fonn is easily derived the 
rmltivolar typo® of Fig, 24, wliioh is by 
fat the most usual for any number of 
polos from four upwards ; its leakage oo- Fig* 

efficient is but small, and it is economical 

in weight both of iron and copper. The multipolar discoidal magnet 
takes the shape shown in the four-polo machine of Fig* 26, with 
which may be compared Fig. 13 ix. Another four -pole type 
(Fig. 26) may also be derived from Fig. 23n, if wa suppose the 

® F’or the advantages of multipolar machines, md& ISsson, ^*Note« on 
the Design of Multipolar Dynamos,” Jown. Imt Mkc. Eng* yoh xx. 

p.266. 
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yoke on either side of the armature to he pushed inwards until 
it nearly meets the armature on a horizontal diameter, and the 
direction of winding of one coil to be changed. Two salient poles and 
two consequent poles are thus obtained, and the machine is like 
that of Ihg. 24, but with only two poles wound. The leakage 
across from pole to polo is great in a four-pole magnet of this type, 



but in alternators where a largo number of polos arc required it 
may be convenient to wind only half their number, owing to their 
close proximity to one, another. The multipolar equivalent of 
Fig. 21 is shown in Fig. 27, and again I he weight of copper on 
the divided magnetic circuits must bo greater than in the preced- 
ing multipolar magnets. Fig. 28, which is best suited to four 







poles, inay^ bo oblaiiuul fnmi Idg. 22 by dividing the polc-picccs 
and reversing the direction of winding on one side,. The two 
single borse-Hhoe magnets thus formed have the peculiarity that 
half of the flux pas.sing from one returns at once through the 
armature core to t.he opptwito ]Hile, of the same magnet, wdiilo half 
passes onwards to a poi(i of the se(;ond magnet. Lastly, the multi- 
polar magnet of Fig. 2fh in whi(di there is only one magnetizing 
coil eiudosod bc^tween overarching (daws form- 
ing the polos, those of one sign projetding 
into tln^ gaps be.iween tluj others of ojiposite 
sign, is eeonomie.al in tln^ weight ofcopixn’ in 
its single coil, but the leakage iHjtweon tho 
sides of adjacent pohis is coTisi(l('rable. 

As regards tlm mate,rialH of whi(di magnets 
arcs made, generally speaking th(*re is little ' 

, difference in the permeability of wrmight- 
or mlkl^i^teelforglmp and good 
; typkal (U,1I) curves 
^*ccmne(*tiiAg the magnetizing fonto 
required with different flux-dcnsities for 
these materials are given undc'T Kleo- 
TKOMAUKET. On tlio other hand, tliere is a 2f). 

marked inferiority in the esso (»r rasf-iron, 
which for a flux-density of \*> 'Sooo ivcpu res practically the same 
number of ampere- turns per ceniiimdrc^ length as stool requires for 
B = 16,000. Whatever the material, if the flux-density bo pressed to 
a high value the am | Hire- turns are very largtdy increased owing to 
its api>roaclung saturation, and this implies eifher a large amount 
of copper in the fiedd culls or an undue expenditure of electrical 
energy in their cxcitathm. Hence there is a limit imposed by 
practical considerations to the density at which tho magnet .should 
he worked, and this limit may be placed at about B = 16,000 for 
wrougbt-iron or steel, and at half this value for cast-iron. For 
a given flux, therefore, the cast-iron magnet must have twice the 
s(H;ti(maI area and be twice as heavy, although this disadvantage 
is partly compensated by its greater eheapneas. If, however, cast- 
iron bo used for the, portion of the magnctii! circuit which is covered 
with the oxciting coils, tfio further disadvantage must be added 
that the weight of ('upper on the field-magnet is much increased, so 
that it is usual to (unpioy forgings or cast-ateol for the magnet cores 
on which the coils are wound. ' If weight is not a disadvantage, 
a cast-iron yoke may he wmbined with the wrought-iron or ^cast- 
steel magnet (Hires. An absence of joints in the magnetic circuit 
is only thisirable from the point of vh^w of economy of expense in 
machining the cromponent parts during manufacture ; when tho 
surfaces which abut against each other are drawn firmly together 


by SGre^vs, the want of homogeneity at the joint, which virtually 
amounts to the presence of a very thin him of air, produces little 
or no effect on the total reluctance by comparison with the very 
much longer air-gaps surrounding the armature. In order to re- 
duce the eddy-currents in the pole-pieces, due to the use of toothed 
armatures with relatively wide slots, the pole - pieces must be 
laminated in tlie same direction as the armature core is laminated ; 
the poles are then built up of thin sheets of cbarcoal iron or mild 
steel, and these are sometimes fixed hy casting them into the outer 
yoke -ring. 

tiowever it be built up, the mechanical strength of the magnet 
system must be careriilly considered. Any two surfaces between 
wliich there exists a field of density experience a force tending 
to draw them together proportional to the square of the density, 

and having a value of 1 . 735 'x 10^ ^ square inch of surface, 


over which the density may be regarded as having the uniform 
value Hence, quite apart from the torque with which the 

stationary part of the dynamo tends to turn with the rotating part 
as soon as current is taken out of the armature, there exists a force 
tending to make tho piole-pieccs close on the armature as soon as 
the field is excited. Since both armature and magnet must be 
capable of resisting this force, they require to be rigidly held ; 
although the one or tho other must be capable of rotation, there 
should otherwise be no possibility of one part of the magnetic 
circuit shifting relatively to any other part. An important con- 
clusion may be drawn from this circumstance. If the armature 
be placed exactly concentric witliiu the bore of the poles, 
and tlio two or more magnetic fields be symmetrical about 
a line joining their centres, there is no tendency for tho arma- 
ture core to be drawn in one direction more than in another ; 
but if there is any diffcroiico between the densities of the several 
fields, it will cause an unbalanced stress on tho armature and 
its shaft, under which it will bend, and as this bending is con- 
tinually reversed relatively to the fibres of the shaft, they will 
oventually become weakened and give way. Especially is this 
likely to take place in dynamos with short air-gaps, wherein any 
diffcrcnco in tho lengths of tho air-gaps produces a much greater 
percentage difierenco in the lliix-deiiaity than in dynamos with 
long aii'-gaps. In toothed armatures with short air-gaps the shaft 
must on this account bo of great stillness ; even when the shaft is 
siilliciently strong to withstand the stress without appreciable bend- 
ing, any unbalanced pull on tho armature as a whole should be 
avoided, since it may produce greater friction in tlie bearings, and 
cause them to devolo]) an undue amount of heat. 


Koforenco has already been made to the importance in 
dynamo design of the predetermination of the flux due to 
a given number of ampero-tiirns wound on tho 
field - magnet, or, conversely, of the number of ^asnetic 
ampere-turns which must be furnished by the circuit. 
exciting coils in order that a certain fiiix corre- 
sponding to one Hold may How through the armature core 
from each polo. An equally imi)ortant problem is the 
correct p)roportioning of tho Held-magnct, so that the use- 
ful flux Z(t may be obtained with the greatest economy 
in materials and exciting energy. The key to the two 
problems is to be found in tho concept of a magnetic 
circuit as originated by Howland and Bosanquet ; ^ and the 
full solution of both may be especially connected with the 
name of tho late Dr J. TIopkinson, from his practical 
application of tho concept in his design of the Eclisori- 
Hopkinson machine, and in his paper on ‘‘Dynamo- 
Electric Machinery. The publication of this paper in 
188G begins tho second era in the history of the dynamo; 
it at once raised its design from tho level of empirical 
rules - of - thumb to a science, and is thus worthy to be 
ranked as tho necessary supplement of the original dis- 
coveries of Faraday. The process of predetermining the 
necessary ampere-turns is described in a simple case under 
Eleotbomagnbt. In its extension to the complete 
dynamo, it consists merely in tho division of the magnetic 


^And extended by Kapp, “On Modem Continuous - Current 
Bynaono-Electric Machines,” £roc, Inst GJl vol. Ixxxiii. p. 136. 

^Brs J. and K Hopkinson, Dynamo-Electric Machinery,” PM. 
Trans., May 6, 1886 ; this was further expanded in a second paper on 
“ Dynamo-Electric Machinery," jPtoc. Roy. Sog., Feb. 15, 1892, and 
Imth are reprinted in Ongiml Papers on Rynamo-Machinery and 
Allied Subjects- 
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circuit into such portions as have the same sectional area 
and permeability and carry approximately the same total 
dux j the difference of magnetic potential that must exist 
between the ends of each section of the magnet in order 
that the flux may pass through it, is then calculated 
seriatim for the several portions into which the magnetic 
circuit is divided, and the separate items arc summed up 
into one magnetomotive force that must be furnished by 
the exciting coils. 

The chief sections of the magnetic circuit are (1) the air-gaps, 
(2) the armature core, and (3) the iron magnet. 

The air-gap of a dynamo is partly filled with copper and partly 
with the cotton, mica, or other materials used to insulate the core 
and inductors ; all these substances are, however, sensibly non- 
magnetic,. so that the -whole interferric gap between the iron of the 
pole -pieces and the iron of the armature may be treated as an air- 
space, of which the permeability is constant for all values of the 
fiux-density, and in the C.G.S. system is unity. Hence in the 
simple bipolar machine with single horse-shoe _ magnet, if Ig and 
Ag be the length and area of the single air-gap in cm. and sq. cm. , 

the reluctance of the double air-gap is and the difference of 
magnetic potential required to pass Zg lines over this reluctance is 
Zg .^^~^g,2lg] or, since one ampere-turn gives 1*257 C.G.S. 

Ag 

units of magnetomotive force, the exciting liower in ampere-turns 

B . 21 

required over the two air-gaps is bg. 2^^. In 

the determination of the area Ag a small allowance must he 
made for the fringe of lines which extend beyond the actual 
polar face ; and in the ring machine, as already mentioned, Zg is 
a few per cent, more than Za, owing to the leakage across the 
interior of the core. 

In the armature core the length of path continually shortmis as 
we pass from the middle of the pole towards the centre line of 
symmetry. On the other hand, as the lines gradually accumulate 
in the core, their density increases from zero midway under 
the poles until it reaches a maximum on the line of symmetry. 
The two effects partially counteract one another, and tend to 
equalize the difference of magnetic potential required over the 
paths of varying ; but since the reluctivity of the iron 

increases more j’.j-M'y i \<'.\' the density of the lines, we may a])- 
proximately ta'^i iiji- length of path (la) the minimum peri- 
pheral distance between the edges of adjacent polo-faces, and then 
assume the maximum value of the density of the lines as holding 
throughout this entire path. lai ring and drum machiues the flux 
issuing from one pole divides into two halves in the armature 
core, so that the maximum density of lines in the armature is 

Bo=^^, where a = the radial depth of the discs in centimetres 

and 5=the net length of iron core parallel to the axis of rotation. 
A distinction must be made between the gross length of tho core 
and the net length of iron, owing to tho waste of space through 
the insulating varnish or paper between the discs, and the presence 
of ventilating air-ducts, which are sonictimes introduced at inter- 
vals along tlie length of the core, especially in multipolar arma- 
tures of large diameter. Tho former deduction may bo said to 
average about 7 to 10 per cent, of the gross length. Eoferonco 
has now to he made to a (B H) or flux -density cui-vo, from which 
may be found the number of ampere-turns required per centimetre 
length of path. This may bo expressed as a function of tho 
assumed density Ba, and the total oxciting power required between 
the pole-pieces is therefore, at no load, where 

f (Ba) -la', in order, however, to allow for the effect of the armature 
current, which increases with the load, a further tenn Xa must 
be added. 

In the continuous-current dynamo it may be, and usually is, 
necessary to move the brushes forward from tho intorpolar line of 
symmetry through a small angle in the direction of rotation, in 
order to avoid sparking between the brushes and the commutator 
(vide m/ra). When the dynamo is giving current, tho inductors 
on either side of the diameter of commutation form a current-shoot 
flowing along tho surface of the armature jfrom end to end, and 
whatever tho actual end-connexions of the wires, the inductors 
may he imagined to be joined together into a system such that the 
two sides of each loop are carrying current in opposite direotion.s. 
Thus a number^ of armature ampere-turns are formed, and their 
effect on tho entire system of magnet and armature must be taken 
into account. So long as the diameter of commutation coincides 
with the line of symmetry, the armature may he regarded as a 
cylindrical electromagnet producing a flux of linos, as shown in 
Fig. 30. Tlie direction of the self-induced flux in the air-gaps 
is the same as that of the lines of the external field in one 


quadrant on one side of DC, hut opposed to it in the other 
quadrant on the same side of DO j hence in the resultant field 
due to the combined action of 

the field-magnet and armature 1 . t 


ampere-turns, the flux is as much 
strengthened over the one half 
of each polar face as it is weak- 
ened over the other, and the 
total number of lines is uii- 
afiected, although their distri- 
bution is altered. The armature 
ampere-turns are then called 
cross - turns, since they pro- 




duce a cross-field, which, when 


Fig- ao. 


combined with the symmetrical 


field, causes the leading pole-corners U to bo weakened and the 
trailing pole-corners tt to be strengthened, the neutral hue of zero 


field being thus twisted forwards in the direction of rotation. But 
when the brushes and diameter of commutation are shifted for- 


ward, as shown in Fig. 31, it n < 

will be seen that a number of tr.p n'.^q^ 


ampere-turns, forming a zone 
between the lines D^?/ and 
mC, arc in effect wound im- 
mediately on the magnetic 
circuit proper, and this belt 
of ampere-turns is in direct 
opposition to the amporo- 
turns of the field, as shown 



by the dotted aiul crossed Fjg. 31. 

wires on tho pole-pieces. The 

armature ampere-turns are then di visible into the two bands, 
the hack-turns, included within twieo tho angle of lead X, 
weakening the field, and the cross-turns, bounded by the 
lines Dm, nO, again i>ro(lucing distortion of the weakened sym- 
metrical field. If, th(‘r('foi-t', a certain flux is to be })asHed through 
tho armature core in opposition to tho demagnetizing turns, the 
difference of magnetic potential between tho pole-laces must inclndo 
not only Xa an but also an item X/;, in order to balance the 
“back" ampere-turns of tho armature. Tho amount by which 
the brushes must bo shifted forward imweases with tho armature 


current, and in corresjyonding jyrojyortion tho back anqyerti-turns are 


also increased, their value being ^ where or-, the current 

ouO 


carried by each of tho r inductors. Thus tho t(‘,rm Xh tfikes into 
account tho effect of tho armature reacstion on ilui total flux ; it 


varies as tho armature current and angle of lead rcfiuired to avoid 
sparking are increased ; and tlio reason for its introtluetion in the 
third iflaco (X_p=X^H-Xa-i-X 7 ,), is that it inen^ases the magnetic 
difforonce of jyoLcnlial which must exist lietv'een the poUss of tho 
dynamo, and to which the greater part of tlio ,leukug(y is due. Tho 
leakage })ath8 which are in parallel with tiny arnuiturti across the 
l)olcsmust now 1)0 estimated, and so a new value he derived for the 
flux at tho conmieucomcnt of tho iron-niagnct path. If F- their 
joint permeance, tho leakage flux due to the dinercnco of potential 
at tho polos is »/= 1 *257 X|> x P, and this must be ad(h‘tl to tlie nsoful 
flux 7jg, or There are also certain leakage paths in 

parallel with the magnet cores, and upon the ]iermeaiico of these 
a varying number of ampere-turns is acting as we proceed along 
tho magnet coils ; tho magnet flux therefore increaseH by tho ad- 
dition of leakage along tho length of the limbs, and finally roaches 
a maximum near tho yoke. Either, then, the density in tho magnet 

will vary if the same sectional area bo retained throughout, 


or the sectional area of the magnet must itself bo jirogri'ssively 
increased. In general, Bufllciont accuracy will bo obinined by 
assuming a certain number of additional leakage lines as travers- 
ing the entire length of magnet limbs and yoke bo that the 

density in tho magnet has tho uxdfom value B»=a— The 

Am 


leakage flux added on actually within the length of the mamot 
core or 0 ^, will h« a])f)roxinia(.cly equal to half the total M.M.F. of 
tho coils multiplied by the ])ernieaueo of tho leakage paths around 
one coil, Tho corresponding value of II can then bo obtained from, 
the (B H) curve of the material of which tho magnet is com- 
posed, and the ampere-tunis thus determined must bo addod^ to 
Ap, or X=Xj, + Xw, where Xto=/(Bw)*/ot. The final equation 
for tho exciting power required on tho magnetic efreuit as a whole 
will therefore tafco the form 


X«AT=:0‘8B^. 27^-1-/ (Ba). 4 + X5+/(B^). . (IIIJ 

Since no substance is impermeable to the passage of magnetic flux, 
the only form of magnetic circuit free from leakage is one uniformly 
wound with ampere-turns over its whole lengib. The reduction 
of tho magnetic leakage to a minimum in any given typo is there- 
fore i)rimarily a question of distributing the winding as far as 



DYNAMO 


587 


possible uniformly upon the circuit, and as the winding must 
be more or less concentrated into coils, it resolves itself into the 
necessity of introducing as long air-paths as possible be- 
Magnetic surfaces which are at different magnetic 

leakage. potentials. N o iron should be brought near the machine 
which docs not form part of the magnetic circuit proper, and 
especially no iron should be brought near the poles, between which 
the difference of magnetic potential practically reaches its maxi- 
mum value. In default of a machine of the same size or similar 
type on which to oxp^^-*’imcr't. the probable direction of the leakage 
flux must be assunud fioiu ilu drawing, and the air surrounding 
the machine must he mapped out into areas, between which the 
permeances are calculated as closely as po^^d'h by means of such 
approximate formultn as those devised by Ibo.- Korbes.^ 

In the earliest ‘^niagncto-olectric ” machines permanent 
steel magnets, either simple or compound, were employed, 
and for many years these wore retained in certain 
Bxcitation alternators, some of which are still in use for arc 
magnei. lighting ill lighthouses. But since the field 
they furnish is very weak, a great advance was 
made when tlioy were re- 
placed by soft-iron electro- 
magnets, which could be 
made to yield a much _ 
more intense 11 ux. As 
early as 1831 Baraclay^ 
experimented with electro- 
magnets, and after 1850 
they gradually superseded 
the pennanoiit magnet. 

When the total ami)ere- 
turns reel aired to excite 
the electromagnet have 
been determined, it re- 
mains to decide liow the 
excitation shall l)e obtained; and, aocMjrdiiig to the method 
adopted, continuous-current machines may be divided into 
four woll-doliucd classes. 

The HiinplcHt method, and that which was first used, is separate 
excUatkm from stjmo other source of direct current, which may 
ho either a primary or a secondary battery or another dynamo 
(Fig. 32). But since tlie anuaturtt yields a coutinuous current, it 
was early Huggeshid (by Brett in 1848 and Sinstedon in 1851) that 
tins current niighfc hi) utilized to increase the Ilux ; combinations 
of ptnaniinent and (dectromagnets were therefore next employed, 
aeiiug eitluM* on the main armature or on separate armatures, until in 
1867 Br Werntir von Siemens and Sir 0. 'Whoatstone almost simul- 
taneously discovered that the jlynamo could ho made self-cxciling 
through the residual niaguotism retained in the soft-iron cores 
of the oleetrcmiagmd.'^ Tlio former proposed to take the whole of 
the current rouml thcj magnet coils which wore in series with the 
annaturo and C5xt(*raal cirtniit, while the latter proposed to utilize 
only a portion derived Ity a slmnt from the main circuit j we thus 
arrive at the second and third classes, namely, series and sh'wii.t 
machines. The starting of the ))roees8 of oxoitation in either case- 
is the same ; when the brushes arc touching the commutator and 

1 Hue, TeL Mmj, vol xv. p. 555, 1886. Op. also Ives, Magnetic 
Leakage in Bynames and Motors/’ Klee, Mmu, Jam 22 and 29, 1892, 
and Puffer, Mlec, Iiev,f April 15, 1892. 

^ Itis,, series i. § 4, par. 111. In 1845 Wheatstone and Cooke 
patented tlie use of “ voltaic ” magnets in plaee of permanent magnets 
(No. 10,055). 

® In Pat. No. 3006, 1803, Wilde described the use of a small 
inagiii;to-ma<dnuii as exciter of a lai^er dynamo with electromagnets ; 
cp. aI<^o Ins paper rewl l>efore the lioyal Society, April 1860. In 
1866 0. and S. A. Varley provisionally protected a machine having 
electromagnets only, excited initially by the application of a direct 
current for a short time (No. 3.394, 1866) ; this appeared again in the 
complete Patent No. 1755, 1867; but meantime the same device had 
Imcn patented by Sir 0. W. Siemen.M, Jan, 31, 1867, No. 261, Dr 
Werner von Biemens’.s pa|>er wofi submitted to the Berlin Academy 
of Sciences, Jan. 1867 (Bof/g. Jnn,, Fob, 1867), and his re.sults were 
communicated to the Koyal Society in London hy Sir William 
Hiemens in a pajjer On the Conversion of Byntimical into Blectrical 
Force without the Aid of Permanent Magnetism,” which was read on 
Feb. 14, 1867. On the same day Sir 0. Wheatstone’s paper “ On the 
Augmentation of the Power of a Magnet by the Beaction thereon of 
Currents induced by the Magnet itself” was read before the Boyal 
Society. 



the armature is rotated, the small amount of flux left in the 
magnet is cut hy the inductors, and a very small current begins to 
flow round the closed circuit ; this increases the flux, which in 
turn further increases the E.M.F. and current, until, finally, the 
cumulative eliect stops through the increasing saturation of the 
iron cores, h’ig. 33, illustrating the se?'ics machine, shows the 
winding of the exciting coils to be composed of a few turns of 
thick wire. Since the current is undivided throughout the whole 
circuit, the resistance of both the armature and field - magnet 
winding must be low as compared with that of the external circuit, 
if the useful power available at the terminals of the machine is to 
form a large percentage' of the total electrical power— in other 
words, if the efficiency is to be high. Fig. 34 shows the third 



Fig. 33. Fig. 34. 


method, in which the winding of the field -magnets is a sTiunt or 
iine-wiro circuit of many turns applied to the terminals of the 
luachino ; in this case the resistance of the shunt must be liigli^ as 
compared with that of the external circuit, in order that only a 
small proportion of the total energy may be absorbed in the field. 

Since the whole of the armature ciirrent passes round the field- 
magnet of the series machine, any alteration in the resistance of 
the external circuit will affect the excitation and also the voltage. 
A curve connecting together corresponding values of external 
current and tenuinalvolugo for a given speed of rotation is known 
as the externul-chnradcri'ific of ilie machine ; in its main features 
it has the same a])pearance as a curve of magnetic flux, but when 
the current exceeds a certain amount, it begins to bend downwards 
and the voltage doorcases. The reason for this will be found in 
the armature reaction at large loads, which gradually produces a 
more and more powerful demagnetizing effect, as the brushes are 
shifted forwards to avoid £5i)arking ; eventually the back ampere- 
turns overpower any addition to the field that would otherwise he 
duo to the increased current flowing round the magnet. The 
“external characteristic” for a shunt machine has an entirely 
difleront shape. The fiold-magiiot circuit being connected in 
parallel with the external circuit, the exciting current, if the 
applied voltage remains the same, is in no way alFected by altera- 
tions in the resistance of the latter. As, however, an increase in 
the external current causes a greater 
loss of volts in the armature and 
a greater armature reaction, the ter- 
minal voltage, which is also the ex- 
citing voltage, is highest at no load 
and then diminishes. The fall is 
at first gradual, but after a certain 
critical value of the armature cur- 
rent is reached, the machine is 
rapidly demagnetized and loses its 
voltage entirely. 

TIki la.st method of excitation, 
namely, cornfound-windmg (Fig. 

35), is a combination of the two pre- 
ceding, and was first used by S. A. 

V arlcy ® and by Brush. If a machine 
is in the first instance shunt- wound, 
and a certain number of series-turns 
are added, the latter, since they carry the external current, can be 
made to counteract the effect which the increased external current 
.would have in lowering the voltage of the simple shunt machine. 
The ampere-turns of the series winding must be such that they not 
only balance the increase of the demagnetizing back ampcrc-turns on 

William Siemens, Phil. Pra%s., part iil, 1880, “On the 
Bynamo-Flectric Current, and on Certain Means to Improve its Steadi- 
ness,” and Brit. Pat., No. 4534, 1879. 

^ In Brit. Pat., No. 4905, 1876, he describes a machine with its field- 
magnet wound with two coils of different resistance ; and Brush (Brit, 
Pat., No. 2003, 1878) employed a shunt circuit to maintain the 
magnetism of a series -wound machine. But the full advantages of 
compound-winding were not realized until the patent of Crompton and 
Kapp (No. 4810, 1882). 
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tlie armature, but further increase the useful flux, and compensate 
for the loss of volts over their own resistance and that of the arma- 
ture. The machine will then give for a constant speed a nearly 
constant voltage at its terminals, and the curve ot the external 
characteristic becomes a straight line for -aU loads within its 
capacity. Since with most prime movers an increase of the load 
is accompanied by a drop in speed, this effect may also be counter- 
acted; while, lastly, if the series-turns are still further increased, 
the voltage may be made to rise with an increasing load, and the 
machine IS ‘‘over-compounded.” 

The question of the commutation ^ of the current in a section of 
the armature winding during th^ time when it is short-circuited 
/ brush resting simultaneously on both the trail- 

Commtt a- leading sectors, turns primarily on the varying 

tionana contact-resistance between the brush tip and the com- 
sparking. ^j^^^tator sectors. ^ If the brushes are of the same width 
as the sectors, and T = the total time of the short-circuit depend- 
ing on the speed of rotation, the area of contact between the brush 
and the leading sector at any time t (reckoned from the commence- 

ment of short-circuit) is « while that between the brush 

and the trailing sector is a-jjr; hence as the brush slides over 

from theffeading to the trailing sector (Fig. 36), the contact-resist- 
ance of the leading sector gi'adually increases from to oo , and 

at any time t within the period of short-circuit is 

the contact-resistance of the trailing sector gradually diminishes 

T 

from 00 to R/, and at any time is R^-. If Ci and C 2 be the in- 
stantaneous values of the current in the leading and tnailing sectors 

c T 

respectively, the current densities and Sg oc ^ and 


If R=the resistance of the coil and its commutator con- 
t 

nexions, and / {t) he the E.M.F. induced in the coil by its rotation 
through the external field, either positive or negative according as 
it is moving on the trailing or leading side of the neutral line of 
zero held, the direction of the old current in the coil being 
reckoned as positive, the complete equation to the short circuit is 
by Kirchhohrs laws — 


Q. Q. 

2p/ ^ ^ ^ 



Now when there is no induced E.M.F., or / (iJ) = 0-— in other 
words, if the short-circuited section is moving in zero field — the 
current persists in the section by reason of 
its inductance, and does not fall in propor- 
tion to the amount by which the brush 
passes over on to the trailing sector ; hence 
the current density of in the leading sector 
is greater than the density of Cq in the 
trailing sector. There is thus a differerce 
in the two values in the bracket, and being 
greater than Sgj ^ greater fall of 

potential between sector 1 and the brush than 
between sector 2 and the rest of the brush. Fig. 36. 
Further, is negative, and the brush tip 
■ being necessarily throughout at the same potential, there re- 
sults a potential difference acting round the circuit in the direc- 
tion 1 - coil - 2, i.e., against the positive decaying current of the 
coil, and assisting the current which is growing up in the trailing 
sector. Some part, therefore, of the self-induced E.M.F. is spent 
in overcoming this negative E.M.F, until equality is reached, and 
then the current becomes negative simply in virtue of the E.M.F. 
set up by the unequal current densities. If the equation as 
above expressed holds good unconditionally, and no secondary 
effects come into play, it will he found that the current in 
the short-circuited coil will be reversed to the exact value that 
is required in the new direction, or bo automatically commuted 
at the end of the period of short-circuit by the mere action of 
the brush-contact resistance ; and further, that this will be the 
case w^herever the brush he placed, and whatever the direction 


^ Cp. Swinburne, “The Theory of Armature Reactions in Dynamos 
and Motors,” and ER.son, “Some Points in Dynamo and Motor 
Design,” Journ. Inst Elec. Eng. vol. xix., Feb. 13, 1890 ; Esson, “ Notes 
on the Design of Multipolar Dynamos,” .Town. Inst Mice. Eng. voh xx. 
p. 265 ; J. Fiscber-Himicn, No. 5, 1893, p. 53 ; Sayers, Journ. 

Inst Elec. Eng. vol. xxiv. p. 122 ff. ; Mordey, Jowm. Inst Elec. Eng. 
vol. xxvi. p. 532 ff. ; Allen, “Sparklesa Reversal in Dynamos,” Jowm. 
Inst Elec. Eng. vol. xxvii. p. 209 ; J. Fischer-Hinnen, E.T.Z.., 1898, 
Nos. 51, 52; Prof. Arnold and Dr Mie, E.T.Z., 1899, Nos. 5, 7, 8; 
Everett and Peake, Mlectfician, vol. xl. p. 861, and vol. xlii. p. 328. 

^ Housman, Journ. Inst Elec. Eng. vol. xxii. p, 399 • Thorburn 
Reid, Awrican Inst EE., Dec. 15, 1897, vol. xv. p. 33. 


of the field in which the short-circuited coil is moving. 
however, it be moving in the old field, or / (z!) is positive, the 
current-density under the leading brush edge will be enormously 
great, in order to counterbalance both the E.M.F. of self-induction 
and that impressed by the field. There is, however, an important 
secondary eifect, which comes into play when the current-density 
becomes very high, and which causes sparking at the brushes when 
the position of the brushes is not correctly adjusted. YNieu a 
circuit is broken by an ordinary switch, the area of contact is 
diminished more or less rapidly, and when the current-density 
over the decreasing contact-surface rises beyond a certain limit, 
the local development of heat is so great that some portion of the 
metal forming the contact becomes incandescent and eventually is 
volatilized, and an arc results. In exactly the same way, under a 
very high current-density, the trailing edge of the leading sector 
or the leading edge of the brush becomes fused so that as the 
brush tip leaves the leading sector the current still finds an 
outlet for a short time through the heated vapour, and a series of 
small arcs are started every time that a sector passes from under 
the brush. 

Now, in the dynamo, if the brushes are kept fixed on the line 
of symmetry, and current he taken out of the armature, the dis- 
tribution of the field is so distorted by the action of „ 
the cross ampere-turns of the armature that the 
neutral line of zero lield, where the lines just dip into the 
armature core and immediately leave it again, is displaced ahead 
of the line of symmetry. As the coil is now moving in the trail- 
iDg field, the E.M.F. set up by it is in the old direction and 
tends to keep up the old current, hence the excessive current- 
density is magnified, and the more so as the cuiTent is increased. 
The higher the brush contact-resistance, however, the less the 
abnormal density, and the less the difficulty of commutation. 
One remedy, then, is to employ a brush of high con tuct-resis Lance, 
and for this purpose the only suitable material that has been dis- 
covered is carbon moulded into hard blocks. Even if some little 
sparking does take place with carbon brusbes, the damage done 
thereby to the commutator surface is very much less than would 
be the case with metal brushes. The only objection to their use is 
that in virtue of their high resistance they necessarily increase 
the normal loss of volts between the armature winding and the 
external terminals. If brushes of copper wire or gauze are used, 
it is not possible to maintain them on the line of symmetry, when 
the current reaches any great amount, without excessive sparking, 
and the only remedy is to shift the brushes forward in the direc- 
tion of rotation through an angle of lead, which increases roughly 
as the armature current is increased. By the shifting of the 
brushes the armature amporc-turns become divisible into the two 
groups of back- and cross-turns, as shown in Fig. 31. The latter* 
arc progressively reduced, so that though the total flux may not he 
so large as at no load, the distortion becomes less ; and if tlui sliift- 
ing is carried far enough, the diameter of commutation eventually 
overtakes the neutral line, and finally the sliort-circiiited coil is 
moving in a reversing field, or f{i) is negative. The reversing 
E M.F. then rapidly causes the old current to decay, starts a 
reversed current, and if the adjustment is correct, the strength to 
which the new current is raised at the end of short-cii’cmit is pre- 
cisely that of the armature current in the portion of the winding 
which it is to join, so that on opening the short-circuit there is 
no sparking. 

From the moment that a dynamo begins to run with excited 
field, heat is continuously generated by the ])assago of the current 
through the windings of the licdd-magiiet coils and 
the armature, as well as by the action of hysteresis 
and oddy-currents in the armature and p()l(j-])icces. 

Whether the source of the heat be in tlm Jicld-iuagnet or in 
the armature, the mass in which it originates will continue to 
rise in temperature until such a diflbronco of temperature is 
established between itself and the surrounding air that the rate 
at which the heat is carried off by radiation, convection, and con- 
duction is equal to tbo rate at which it is being generated. 
Evidently, then, the temperature which any part of the machine 
attains after a prolonged run must depend on the extent and 
effectiveness of the cooling surface from wliich radiation takes 
place, upon the presence or absence of any currents of air set up 
by the rotation of itself or stirroundiug parts, and upon the pre- 
sence of neighbouring masses of metal to carry away the heat by 
conduction. In the field-magnet coils the rate at which heat 
is being generated is easily determined, since it is equal to the 
square of the cuirent passing through tliem multiplied by their 
resistance. Further, the magnet is usually stationary, and only 
indirectly affected by draupfhts of air duo to the rotating armature. 
Hence for machines of a given typo and of similar proportions, it 
is not difficult to. decide upon some method of reckoning the cool- 
ing surface of the magnet coils Sc, such that the rise of tempera- 
ture above that of the surrounding air may be predicted from an 

equation of the form where W=the rate in watts at 

toe 
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vvliicli heat is generated in the coils, and h is some constant 
depending upon the exact method of reckoning their cooling 
surface. As a general rule the cooling surface of a field-coil is 
reckoned as equal to the exposed outer surface of its wire, the 
influence of the end flanges being neglected, or only taken into 
account in the case of very short bobbins wound with a consider- 
able depth of wire. In the case of the rotating armature a 
similar formula must be constructed, but with the addition of a 
factor' to allow for the increase in the eflectiveness of any given 
cooling surface due to the rotation causing convection currents in 
the surrounding air. Only experiment can determine the exact 
effect of this, and oven with a given typo of armature it is de- 
pendent on the number of poles, each of which helps to break up 
the air-currents, and so to dissipate the heat. For example, in 
two-pole machines with drum bar-armatures, if the cooling surface 
be reckoned as equal to the cylindrical exterior plus the area of the 
two ends, the heating coefticieiit for a peripheral speed of 1500 
feet per minute is less than half of that for the same armature 
when at rest. A further dilliculty still meets the designer in the 
correct predetermination of the total loss of watts in an armature 
before the machine has been tested. It is made up of three 
separate items, namely, the copper loss in the armature winding, the 
hy hy^ter(‘sis in the iron, and the loss by eddy-currents, which 
again '^ma'y be divided into those in the armature bars and end- 
connexions, and those in the core and its end-plates. The two 
latter items arc Loth dependent upon 1ho speed of the machine ; 
hilt whereas the hysteresis loss is )iroi)oriional to the speed for a 
given density of flux in the armal.ure, the t ddy-eurreot loss is 
proportional to the square of the speed, and owing b) this differ- 
( 31100 , the one loss can be KC])arate(l from the other by testing an 
armature at varying speeds. Thus for a given rise of tenn)era- 
ture, the (piestion of the amount of curreut which can bo taken 
out of an armature at diflbrent speeds depends upon the proportion 
which the hystorosis and (3ddy watts Ixsar to the copper loss, ami 
the ratio in whiesh the (ifleetivenoss of the cooling surface is altered 
hy the alteration in speed. 'E-xpcriinoiital data, again, can alono 
doeido upon the amount of (’dily-.cur]*ents tliat may be expected in 
given armatures, and caution is requirc'.d in applying the results 
of one machine to anotluu' in which any of the conditions, such as 
the width of tlm indmitors, the number of polos, or the extent of 
lamination of the (5oro, anj altertMh 

it remains to add, that the ris(3 of temperature which may bo 
permitted in any part of a dynamo after a prolonged run is very 
generally placed at about 70" Fahr. above the. surrounding air. 
Suesh a limit in ordinaiy conditions of working loads to a final 
hunporature of alxnit 170'"' I'hhr., beyond wliicsh the durability of 
the insulation of the wires is liable to bo injuriously alfoctod. 
IJpon some such basis the output of a dynamo in continuous work- 
ing is rateul, although for short periods of, say, two hours the 
normal full-load currant of a larg(3 nundiino may bo exceeded by 
some 25 per cent, without unduly heating ttio armature. 

Por the elcctrcHleportition of metals or the electrolytic 
treatment of ores a continuems curnnit is a necessity ; but, 
Uses of from such use, the. purposes for which 

coniiau* the continiiouH-currcnt dynamo is well adapted 
otfs-ci/mJxi%ra BO nurnerouH that they cover nearly the 
dynamos, electrical tmginecriiig, with one 

important exception. To meet these various uses, the 
pressures for which the uiacluno is designed arc of 
ecpially wide range; for the transnusHion of power over 
long distanc(w they may bo as high 3000 volts, and for 
electrolytic work as low as live. Each electrolytic bath, 
with its leads, retiuires on an average only some four or live 
* volts, so that even wlnm several are worked in series the 
voltiigo of the dynanu) seddom cxeeedH 60. On the other 
hand, the current is large and may amount to as much 
as from 1000 to 14,000 am|)ereB, ixeccBsitoting the use of 
two comnnifcatora, one at oitlmr end of the annaturo, in 
order to collect the enormous current without excessive 
heating of the Boctors and bruslies. The field-magnets are 
invariably Hhunt-wound, in order to avoid reversal of the 
current through ixdarimtiou at the electrodes of the bath. 
For incandescent lighting by glow !am|)a, the requirements 
of small isolated instalktions and of central stations for 
the distribution of electrical energy over large areas must 
be diatinguiBhed. For the lighting of a private house or 
large factory, the dynamo giving from 5 to 100 kilo- 
watts of output is commonly wound for a voltage of 100, 
and is driven by imlley and belt from a gas, oil, or steam 
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engine ; or, if approaching the higher limit above mentioned, 
it is often directly coupled to the crank-shaft of the steam 
engine. If used in conjunction with an accumulator o4 
secondary cells, it is shunt-wound, and must give the 
higher voltage necessary to charge the battery; otherwise 
it is compound-wound, in order to maintain the pressure on 
the lamps constant under all loads within its capacity. 
The compound-wound dynamo is likeAvise the most usual 
for the lighting of steamships, and is then directly coupled 
to its steam-engine; its output seldom exceeds 60 kilo- 
watts, at a voltage ranging from 60 to ICO. For central- 
station work, economy in the distributing mains dictates a 
higher voltage, especially iu connexion with a three-wire 
system ; the larger dynamos may then give 500 volts, and 
be connected directly across the tv70 outer wires. A pair 
of smaller machines coupled together, and each capable of 
giving 250 volts, are often placed in series across the 
system, with their common junction connected to the 
middle wire; the one which at any time is on the side 
carrying the smaller current will act as a motor and drive 
the other as a dynamo, so as to balance the system. The 
directly-coupled steam dynamo may be said to have prac- 
tically displaced the belt- or rope-driven sets which were 
formerly common in central stations. Though in Great 
Britain the bipolar machine has been generally retained 
for outputs up to 150 kilowatts, or even more, the tendency 
is towards the multipolar machine, which is largely used on 
the Continent and in the United States, even for compara- 
tively small outputs. The generating units of the central 
station are arranged in progressive sizes, rising from, it 
may be, 250 or 500 horse-power up to 750 or 1000, or 
in large towns to as much as 5000 horse-power. They 
are usually shunt-wound, the regulation of the voltage, 
to keep the pressure constant on the distributing system 
under the gradual changes of load, being effected by 
variable resistances in the shunt circuit of the field- 
magnots. 

Generators used for supplying current to electric tram- 
ways are commonly wound for 500 volts at no load and 
are over-compounded, so that the voltage rises to 550 volts 
at the maximum load, and thus compensates for the loss of 
volts over the transmitting lines. Since the changes of 
load are very raqhd, it would not bo possible to shift 
coi)per gauze brushes so that they should always be at the 
exact position to avoid sparking; hence carbon brushes 
ai'o employed. For arc lighting it was formerly usual to 
employ a class of dynamo which, from the nature of its 
construction, was called an “open-coil” machine, and 
which gave a unidiroctod but pulsating current. Of such 
machines the Brush and Thomson-Houston types were 
very widely used; their E.M.F. ranged from 2000 to 
3000 volts for woiidng a large number of arcs in scries, 
and by means of special regulators their current was main- 
tained constant over a wide range of voltage. But as 
their efficiency was low and they could not bo applied to 
any other purpose, they have been largely superseded in 
central stations by closcff coil dynamos or alternators, which 
can also bo used for incandescent lighting. In cases where 
the central station is situated at some distance from the 
district to which the electric energy is to be supplied, 
voltages from 1000 to 2000 arc employed, and these are 
transformed down at certain distributing centres by con- 
tinuous-current transformers (see Tbaj^’Sfobmers and 
I^LBOTBICITY Supply). Tlioso kttcr machines are in 
reality motor-driven dynamos, and hence are also called 

motor-gemratoTB^^ ; the armatures of the motor and 
dynamo are often wound on the same core, with a com- 
mutator at either end, the one to receive the high-pressure 
motor current, and the other to collect the low-pressure 
, current furnished by the dynamo. 
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In all large central stations it is necessary that the dynamos 
should he capable of being run in ^parallel, so that their outputs 
may be combined on the same “omnibus bars/’ and thence dis- 
tidbuted to the network or feeders. With simple shunt-wound 
machines this is easily effected by coupling together terminals of 
like sign when the voltage of the two or more machines are 
closely eq^ual. With compound-wound dynamos not only must 
the external terminals of like sign be coupled together, but the 
junctions of the brush leads with the series winding must be con- 
nected by an “ eq^ualizing ” lead of low resistance \ otherwise, should 
the E.M.F. of one machine for any reason fall below the voltage 
of the omnibus bars, there is a danger of its polarity being reversed 
by a back current from the others with which it is in parallel. 

Owing to the necessary presence in the continuous-current 
dynamo of the commutator, with its attendant liability to spark- 
ing at the brushes, and further, owing to the difficulty of 
insulating the rotating armature 'wires, a pressure of 3000 volts 
has seldom been exceeded in any one continuous-current machine, 
and has been given above as the limiting voltage of the class. If, 
therefore, it is required to work with higher pressures in order to 
secure economy in the transmitting lines, two machines must be 
coupled in series by connecting together two terminals which are 
of unlike sign. The stress of the total voltage may still fall on 
the insulation of the winding from the body of the machine ; 
hence for high-voltage transmission of power over very long dis- 
tances, the continuous- current dynamo must yield in convenience 
to the alternator. In this there is no commutator, the armature 
coils may he stationary and can be more thoroughly insulated, 
while further, if it be thought undesirable to design the machine 
for the full transmitting voltage, it is easy to wind the armature 
for a low pressure ; this can be subsequently transformed up to a 
high pressure by means of the alternating-current transformer, 
which has stationary windings and so high an efficiency that but 
little loss arises from its use. With these remarks, the transition 
may be made to the fuller discussion of the alternator. 

Alteunators. 

The value of the factor K in the electromotive-force 
equation of the alternator (I. h) depends on the ratio of 
the pole-width to the pitch, and upon the distri- 
bution of the inductors of the coil ; in the latter, 
equation, cases may be distinguished as grouped 
and uniform distribution. By the first, the 
coil is split up into two or more groups, each of these 
groups being itself so closely wound that its inductors 
may be regarded as in phase, although the several groups 
which are in series differ in phase. ^ By the second, the 
coil is uniformly wound over a certain portion of the peri- 
phery of the armature, as in Big. 13. Thus the distinction 
of the two cases lies in the fact that with grouped distri- 
bution a small number of widely distinct phases are 
compounded together, while with uniform distribution a 
large number of phases differing very little from each other 
are united. In either case the result must be the same, 
namely, a reduction in the effective E.M.P. as compared 
with the same winding concentrated in a single line, since 
the several components are more or less out of phase. 
Yet the advantages are gained of a smaller inductance and 
a better ventilation of the armature conductors on the 
surface, and still more at the ends of the core. Burthcr, 
the reduction in the E.M.P. only takes place in its full 
force at no load ; when the armature is giving current its 
reaction on the field tends to crowd the lines towards one 
or other edge of each pole, and so to narrow the effective 
width of the pole-face. In actual machines the value of 
K usually falls between the limits of 1 and 1*25.2 
The first experimental determination of the shape of the E.M.F. 
curve of an alternator was made by Joubert in 1880. A revolving 
contact-maker charge<i a condenser with the E.M.F. produced by 
the armature at a particular instant during each period. Tbe 
condenser was discharged through a ballistic galvanometer, and 

^ Such is the case of an armature having slots or holes evenly dis- 
tributed round its periphery, each side of a drum coil or each com- 
plete ring coil being divided between two or more slots. 

^Kapp, “Alternate-Current Machinery,” Proc. Inst O.Rvol. xcvii. 
part hi., 1888-89, and Elihu Thomson’s remarks, p. 101 ; Parshall,' 
Engmeering^ vol. Ixv. p. 888 ; Fischer-Hinnen, EUe. Eng, voh xx. 
p. 597 ; Brousson, Electrical Worldy 1895, vol. xxvi. p. 236. 
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from the measured throw the instantaneous E.M.F. could be 
deduced. The contact-maker was then shifted through a small 
angle, and the instantaneous E.M.F. at the new position cor- 
responding to a diherent moment in the period was 
measured; this process was repeated until the E.M.F. 
curve for a complete period could be traced. Various 
modifications of the same principle have since been 
used, and recently a form of “oscillograph” has been perfected 
which is well adapted for the purpose of tracing the curves both of 
E.M.F. and of current (see Measuring Instruments, Electric). 
The machine on which Joubert carried out his experiments was a 
Siemens disc alternator having no iron in its armature, and it was 
found that the curve of E.M.F. was practically identical with a 
sine curve. The same law has also been found to hold true for a 
smooth-core ring or drum armature, hut the presence of the iron 
core enables the armature current to produce greater distorting 
effect, so that the curves under load may vary cor;'aide''\'i^lv from 
their shape at no load. In toothed armatures, ■ i : juk n siifface 
of the core, and the still greater reaction from the armature current, 
may produce wide variations from the sine law, the general tend- 
ency being to give the E.M.F. curve a more peaked form. The 
great convenience of the assumption that the E.M.F, obeys the 
sine law has led to its being very commonly used as the basis 
for the mathematical analysis of alternator problems ; but any 
deductions made from this premiss require to bo applied with caution 
if they are likely to be modified by a different shape of the curve. 
Further, the same alternator will give widely different curves even 
of E.M.F., and still more so of current, according to the nature of 
the external circuit to which it is connected. As will be explained 
later, the phase of the current relatively to the E.M.F. elepends 
not only on the inductance of the alternator itself, but also upon 
the inductance and capacity of the external circuit, so tliat the 
same current will produce different effects according to the amount 
by which it lags or leads. The cpiestion as to the relative 
advantages of differently shaped E.M.F. curves has led to much 
discussion, but can only be answered by reference to the nature of 
the work that the alternator has to do— Ic., whether it be arc light- 
ing, motor driving, or incandescent lighting tlirougli transformers. 
The shape of the E.M.F. curve is, however, of great importance in 
one respect, since upon it dei)onds the ratio of the maximum 
instantaneous E.M.F. to the effective value, and the insulation of 
the entire circuit, both external and internal, must be ca])able of 
withstanding the maximum E.M.F. While the maximum value of 
the sine curve is or l*dl4 times the effective value, the maxi- 
mum value of a A curve is 1732 times the effective value, so that 
for the same effective E.M.F. the armature wires must not only be 
more heavily insulated than in the continuous-current dytinmo, but 
also the more peaked the curve, the bettor must be the insulation. 

The frequency employed in alternating-current fiystems 
for distributing power and light varies between such wide 
limits as 40 and 135; yet in recent times the 
tendency has been towards common standards 
of 50 and 60 or 100 as a maximum. High frequencies 
involve more copper in the magnet coils, owing to the 
greater number of poles, and a greater loss of power in 
their excitation, but the alternator as a whole is somewhat 
lighter, and the transformers are cheaper. On the other 
hand, high frequency may cause prejudicial effects, duo to 
the inductance and capacity of the distributing lines ; and 
in asynchronous motors used on polyiliase systems the 
increased number of poles necessary to obtain reasonable 
speeds reduces their efficiency, and is otherwise disadvan- 
tageous, especially for small horse-powers. A frequency 
lower than 40 is, however, not permissible where arc Hglit- ** 
ing is to form any considerable portion of the work and is 
to be effected by the alternating current without rectifica- 
tion, since below tins value the eye can detect the periodic 
alteration in the light as the carbons alternately cool and 
become heated. Thus for conabinod lighting and power 
50 or 60 are the most usual frequencies ; but if the system 
is designed solely or chiefly for the distribution of power, a 
still lower frequency is^ preferable, and on this account 25 
was selected by the engineers for the Niagara Falls power 
transmission, 9 after careful consideration of the problem. 

Each of the four methods of forming coils of many turns, 
namely, the ring, drum, discoidal ring, and disc, have 
already been shown to be a])plicable to alternators. Ring 

^ See Forbes, Jowm. Inst Elec. Eng. vol. xxii, p. 498. 
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winding (Fig. 13 i.) was early employed in the machines 
of Gramme and Wilde, and later of De Meritens. Owing 
to the excellent grip of the wires on the core, 
Wii 2 ditiS‘ adapted to withstand 

centrifugal force, and high peripheral speeds become 
permissible. The discoidal form of ring winding, with 
its appropriate form of field-magnet, may be easily 
derived from Figs. 13 ii. and 25. Drum loinding in some 
of its numerous varieties is, however, more usual at the 
present time in alternators, as in continuous-current 
machines, and for 
the same reasons, 
namely, that it 
requires leas wire 
and has less in- 
ductance. As in 
the continuous- 
current dynamo, 
the coils may be 
hand-wound, for- 
mer - wound, or 
composed of bars 
ilnited by end-con- 
nectors. If the 
armature core is 
smooth and tht^ 
section of wire is 
small, the drum 
coil may be former- wound, and with a largo number 
of poles the curvature required to fit it to the circum- 
ference of the armature core is so slight that it be- 
comes almost flat ; the open s[)acc within the inside 
turn is usually filled with a wood centre, flush with 
the sides. The complete coils may bo placed either on 
the outside or inside of the armature core (Fig. 13 iii.), 
according as tins poles are external or internal A single 
coil per pair of poles may bo used, as shown in Fig. 37, but 
the advantages of its division into two halves, as iii Fig. 
13 iii., namely, the 
better utilization 
of the spa(?o at the 
ends of the core 
and the gain in 
elective cooling 
surface, have al- 
ready been men- 
tioned. A pair of 
outside ends of 
adjacent coils and 
a pair of inside 
ends are then 
alternately con- 
nected together, 
and the maxi- 
mum difference of 
potential betwoen 
any two adjacent wires is ixpial to twice the voltage 
of one coil But if the coils arc all connected in series 
right round the armature, one of the ^onps, consisting of 
the adjiment halves of the first and last coils, is subjected 
to the strain of the total voltage ; hence for high pressures 
it xnay 1)0 ad vantag«‘ous to inwt one dummy coil to separate 
the first and last coils. Another plan is to divide the 
armature winding into two halves and to connect those in 
parallel, as in Fig. 38. Either circuit then carries half the 
current, but must give the total voltage of the machine, so 
that twice the numbcir at inductors of half the section are 
required ; there is thus a greater amount of space lost in 
insulation, and, as with, all cases of parallel circuits, it is 
very necessary to secure closo eqmility of the EALF.’s of 
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the two branches at every instant, since otherwise the load 
will not divide equally between them, and a loss of 
efficiency, with greater heating, will result. As compared 
with ring Minding, the drum coils on a rotating smooth 
core are not so easily held in ^iace against centrifugal force 
and the alternating stresses due to the magnetic pull on 
them ; the wood filling-pieces, being screwed to the core, 
serve as drivers, *but with high peripheral speeds the surface 
must be covered at frequent intervals by bands of binding 
wire. It is therefore even more common to employ a 
toothed armature core, although the embedded wires have 
more inductance and more reaction on the field ; the alter- 
nator then requires more alteration of its excitation if the 
voltage is to be kept constant under varying loads. When 
the slots of the armature have parallel sides, or the teeth do 
not close entirely over the opening at the top, the coils may 
still be wound on a former in the lathe, and afterwards 
pressed into the slot, which is well lined with micanite, 
press-spahn, or other highly-insulating material But if the 
armature has holes pierced close to the periphery of the 
discs, hand- winding must be resorted to, and tlie. wires are 
threaded through the holes in tubes of micanite or paper. 
The wires themselves must be well insulated, but do not 
need to be very tight in the holes, as by far the largest part 
of the mechanical pull is transferred to the iron core. 

Disc winding (Fig. 13 iv.) has been very successfully 
used for alternators, as in the large magneto-machines 
invented by Nollet, and afterwards constructed and im- 
proved by the Alliance Co. (18G0), and also in the alter- 
nators of Wilde (1866) and Siemens (1878). The con- 
nexions of the coils can be followed from Figs. 37 and 38, 
which are as applicable to disc as to drum winding. It is 
usual for the armature to revolve, and no iron is employed 
in the core ; there is therefore no loss from hysteresis, but 
a somewhat large exciting-current loss is involved by the 
length of the air-gap between the opposing poles of opposite 
sign. An undulatory winding which was adopted in some 
early alternators has since been discarded in favour of coils, 
as in Fig. 38. In the modern Ferranti alternator, the 
centres on which the coils are wound arc made up of strips 
of brass soldered together at thoir inner ends and lightly 
insulated, to separate the teeth of the comb ; eddy-currents 
in the core are thus largely prevented, and the advantage 
of a metal centre is retained. The thin copper strip em- 
ployed in winding the coils is corrugated along its centre 
lino, to retain it in its place and to prevent it shifting side- 
ways. The very high peripheral speed which is used in 
this type of machine tends to keep the composite structure 
of the armature rigid in the plane of rotation. 

The general idea of the polyphase alternator giving two or more 
E,M.F.’s of the same frequency, Imt displaced in phase, has been 
already described. The several phases may be entirely Qt^arter- 
independent, and such was the case with the early 
polyphase machines of Gramme, who used four indc> 
pemfent circuit?, and also in the largo two-phase alter- nafors. 
natons designed liy Gordon in 1883. If the phases are 
tliu.s entirely separate, each requires two coLlector rings and two 
wires to its "external circuit, 'i.c., four in all for two-pbase, and six 
f(n* three-pliiise, nuuiUmos. The only advantage of the polyphase 
macliine as thus used is that the whole of the surface of the arma- 
ture core may bo efficiently covered with winding, and the output 
of the alternator for a given size bo thereby increased. It is, how- 
ever, also possible so to interlink the several circuits of the armature 
that the necessary number of transmitting lines to the external 
circuits may bo reduced, and also the weight of copper in them for 
a given loss in the transmission.^ The condition which obviously 
must be fulfilled, for such interlinking of the phases to he possible, 
i.s that in the lines meeting at any common junction the algebraic 
sum of the instantaneous currents, reckoned as positive if away from 
such junction and as negative if towards it, must bo zero. Thus 
if the phases be diagrammatically represented by the relative 
angular position of the coils in Fig. 39, the current in the coils 

^ As in the historical transmission of energy from Lauffen to Frank- 
fort (1891). 




Fig 3B. 





592 


DYNAMO 


[alteenatohs. 


A and B differs in phase from the current in the coils G and D by 
a quarter of a period, or 90"' ; hence if the two wires h and d be 
replaced by the single wire hd, this third wire will serve as a 
common path for the currents of the two phases either outwards 
or on their return. At any instant the value of the current in 
the third wire must be the vector sum of the two currents in the 
other wires, and if the shape of the curves of instantaneous E.M.I’. 
and current are identical, and are assumed to be sinusoidal, the effect- 
ive value of the current in the third wire will be the vector sum of the 
effective values of the currents in the other wires ; in other words, 



if the system is balanced, the effective current in the thii'd wire is 
or 1’414 times the current in either of the two outer wires. 
Since the currents of the two phases do not reach their maximum 
values at the same time, the sectional area of the third wire need 
not be twice that of the others; in order to secure maximum 
efiSciency by employing the same current 
density in all three wires, it need only be 
40 per cent, greater than that of either 
of the outer wdres. The effective voltage 
between the external leads may in the 
same way be calculated by a vector dia- 
gram, and with the above sfar comi&xloth 
the voltage between the outer pair of 
wires a and c is \/2, ox 1’414 times the 
voltage between either of the outer wires 
and the common wire Id. Next, if the 
four coils are joined up into a contin- 
uous helix, just as in the winding of a continuous-current 
machine, four wires may be attached to equidistant points at the 
opposite ends of two diameters at right angles to each other 
(Fig. 40). Such a method is known as the me&h connexion, and 
gives a perfectly symmetrical four-phase system of distribution. Four 
collecting rings are necessary if the armature rotates, and there is 
no saving in copper in the transmitting lines ; but the importance 
of the arrangement lies in its use in connexion with rotary con- 
verters, in which it is necessary that the winding of the armature 
should form a closed circuit. If 0 = the effective voltage of one 



Fig. 40. 
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phase A, the voltage between any pair of adjacent lines in the 
diagram is e, and between rti and 0 or n and p is . e. The current 
in any line is the resultant of the currwts in the two phases con- 


Tbree- 

pbase 

alters 

nators. 


nected to it, and its effective value is . c, where c is the current of 

one phase. 

When we pass to machines giving throe phases differing by 
120°, the same methods of star and mesh connexion find their 
analogies. If the current in coil A (Fig. 41) is flowing 
away from the centre, and has its maximum value, the 
currents in coils B and C are flowing towards the centre, 
and are each of half the magnitude of the current in A ; 
the algebraic sum of the cun-ents is therefore zero, 
and this will also be the case for all other instants- Hence the 
three coils can be united together at the centre, and three external 
wires are alone required. In this star or “ Y” connexion, if c be 
the effective voltage of each phase, or the voltage between any one 
of the throe collecting rings and the common connexion, ^he volts 
between any pair of transmitting lines will be E = sjZ.c (Fig. 
41) ; if the load be balanced, the effective current 0 in each of 
the three lines will he equal, and the total output in watts will ho 

W = = 1*732 EC, or 1*732 times the product of the 

V3 


effective voltage between the linos and the current in any single 
line. Next, if the three coils are closed upon themselves in a mesh 
or delta fashion (Fig. 42), the three transmitting wires may ho con- 
nected to the junctions of the coils (by means 01 collecting rings if 


the ai*matiire rotates). The voltage E between any pair of wires is 
evidently that generated by one phase, and the current in a lino 
■wire IS the resultant of that in two adjacent 
phases ; or in a balanced system, if c he the 
current in each phase, the current in the line 
wire beyond a collecting ring is 0 = . c, 

hence the watts are W = 3 cE = — = 1 *732 EC, 

\/3 

as before. Thus any three-phase winding may 
he changed over from the star to the delta con- 
nexion, and will then give 1 *732 times as much 
current, but only 1/1*732 times the voltage, so 
that the output remains the same. Any of 
the alternator windings shown in previous diagrams are equally 
available for polyphase macliincs, if the width of the coils be altered 
to suit the number of phases. 

^ The field-magnet systems of alternators differ from those of con- 
tinuous-current multipolar machines only in the employment of a 
larger number of pairs of poles ; ^ hence the alternator _ 
usually has somewhat more copper in its exciting coils, 
and a slightly greater loss of watts in the excitation. 

Four of the most common types of field are shown in Fig. 13, 
and may be compared with Figs. 24 and 25. In Fig. 13 i. 
the armature rotates and is internal to the poles, while in 
Fig. 13 iii. it is stationary and external to the rotating poles ; 
and it may be said that wliile in contiiiiioiis-ciUTent dynamos it is 
most usual for the armature to rotate, in alternators it is moi;e 
common for the magnet to rotate. The coils of the stationary 
armature, which for high voltages must bo heavily insulated, are 
then not subjected to the additional stresses duo to centrifugal 
force ; and further, the collecting rings, which must be attached to 
the revolving portion, need only be employed to transmit the excit- 
ing current at a low voltage. The multipolar form of field-magnet 
with single exciting coil, shown in Fig. 29, has been very largely 
used for alternators, since its introduction by Mordey, with disc 
armature, and by the Oerlikon Co. of Switzerland in connexion 
with drum armatures ; but although advantageous for particular 
frequencies and speeds, it requires carol ul di'signing to avoid a 
somewhat large armature reaction. A further sUq> bi’ings ns lo the 
so-called inditdor alternator, in which both the armal.iirc and the 
field-magnet coils are stationary, and the E.M.F. is setup in the 
armature coils by causing the flux through them to bo periodically 
varied by the rota- 
tion of iron ‘in- 
ductors.” It will 
be seen that in Fig. 

29 it is not really 
necessary for the 
field-magnet coil to 
revolve, and by 
such a modification 
as shown in Fig. 

43 it can he held 
stationary, while 
the ironmass which 
completes the ma^^- 
nctic system is 
alone rotated. It 
is very important 
in such a machine to keep the reluctance of the magnetic circuit 
constant, so as to ensure as far as possible an equal flux in the 
magnet for all positions of the inductor ; oiliorwisc eddy-cnrrenls 
are sot np in its mass. Even when the total flux alters but little, 
the pole-tips are usually laminated, owing to the variations in its 
distribution over their faces. 

Since an alternating current cannot bo used for exciting the 
field-magnet, recourse must bo had to some source of a direct 
current. This is usually obtained from a small auxiliary con- 
tinuous-current dynamo, called an which may bo an entirely 
separate machine, separately driven and used for exciting several 
alternators, or may bo driven from the alternator itself ; in the 
latter case the armature of the exciter is often coujdtHl directly to 
the rotating shaft of the alternator, while its iidd-magnet is 
attached to the bed-plato. Although aoparato excitation is the 
more usual method, the alternator can also ho made self oxciting 
if a part or the whole of the alternating current is ** rectified/^ 


^ For experiments on high-frequency currents, Nikola Tesla con- 
structed an alternator having 384 poles and giving a freciuency of about 
10,000 (Jown. Inst Mlec. Eng, voh xxi p. 82, 1892). 'riu’f opposite 
extreme is found in alternators directly coupled to the Paraon.s steam 
turbine, in which, owing to its high speed of 3000 revs, per min., only 
four poles are required to give a frequency of 100. By a coiabination 
of a Parsons steam-turhino running at 12,000 revs, per min. with an 
alternator of 140 poles a frequency of 14,000 has been obtained 
(Engineering, Ang. 25, 1899). 
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and thus converted into a direct current. Or both methods may- 
be employed simultaneously. 

The reaction of the armature-current upon the field in an 
alternator is in many ways dificrent from that of the continuous- 
current dynamo, and requires detailed consideration. 
Let a single-phase alternator be running on open circuit 
reaction. giving a sine curve of E.M.F., and let a non- 

inductive resistance be applied to its terminals. At the in- 
stant of closing the circuit, a current arises, and in its growth 
causes a corresponding self-induced flux to arise, which as it cuts 
the armature coils generates an E.M.F. of self-inductance; this 
E.M.E. delays the rise of the current, so that its instantaneous 
value is not in step with the instantaneous value of the impressed 
E.M.E., although' they gradually become more and more alike in 
phase. The first few waves of current are therefore distorted, 
their exact shape depending upon the moment in the period when 
the circuit is closed, and it is only after some little time that the 


current curve reaches its final shape and phase relatively to the 
impressed E.M.E. Since the impressed E.M.E. is always changing 
in value and never becomes steady, the current-phase can never 
overtake that of the E.M.E., but must continue to lag behind it 
by some angle of lag depending on the armature inductance. If 
the magnetic circuit presented to the armature coils had a constant 
inductance and no hysteresis, the self-induced flux would vary 
simultaneously with, and in proportion to, the current ; both would 
Ik^ sinusoidal, and so also would be the E.M.E. of self-inductance, 
which would bo in quadrature with cither the flux or the current. 
-Tlio ■f)haso of the current with reference to the impressed E.M.E. 
would then bo given by a simple vector diagram ; since the armature 
current lags, the E.M.E. of self- inductance will bo more than 90° 
behind the impressed E.M.E., and thorerorc will partially oppose 
it, so that the terminal E.M.IL will bo less Ilian the impressed 
E.M.E* minus the loss of volts over the armature resistance. 
The matter admits, however, of further analysis. The paths of the 
magnetic circuit proseni.ed to the armature coils vary according to 
the position of the coils relatively to the poles, and hence the 
reluctance to the sclf-inducod flux is not constant, but varies. 
When the (sentro of a ring coil or the side of a drum coil is directly 
under a poh^, all tlio aniporo-tunis of the coil act round a cross- 
circuit, or are vnm ampere-turns, displacing the maximum 
density of the resultant field towards the trailing edges. As the 
coil moves forward, the self-iuduccd flux divides, and some lines 
[)aHS through a pair of field-magnet coils instcml of acro.ss them. 
More strictly speaking, the ampcni-tunis arc divisible now into 
cross and back amjicre-turns, of which the latter directly reduce 
th(i strength of the Kymmcfirfijal field, while the former simply dis- 
tort tlio weakened syminotri(!al fi(dd. The proportion of back to 
cross turns gradually increases until the inductors of the coil are 
exactly mid way between the poles ; later, as the coil passes under 
Uiti inixt pole, and as soou as thi^ c.urrcnt has reversed its direction, 
the aimal.iini turns become divisible into cross and forward 
am})cni-tunis. Tluj latter iutireaso the strength of the field, and 
their proportion redatively to the cross turns is continually in- 
(snuising. Thus Hkj (dfect of (dtlntr the direct or the oims axupere- 
turns during a whole period can 
only be calcnilatcd by taking into 
a(5count both the instantancjous 
values of the current and the mag- 
netizing efiect which a constant 
current would have for the different 
po.sitions of the coil at correspond- 
ing ins I ants. if there were no 

difference of phase between (uirrent 
and impressed E.M.E., the dotted 
curve mvi (Fig. 44) may bo takem 
to represent the direct mugnetizing 
effect of the coil in various positions for some constant value 
of current, say ono ampere ; the current curve being that 
marked cc, the product of simultaneous onlinatoa of the two 
(uirves maybe ])lotted as mo, and will show the varying M.M.E. 
due to the direct ampere-turn.s, hack anipore-tums being plotted 
below, and forward ainpercdurn.s above, the base line. It is seen 
that in this case the ]»cnodic. 
weakening .and stn.ngth«*ningor 
the symnuitrifal licM Lalainw.s 
during a complete jieriofl, and 
the average flux is unaffected. 

Since, however, in our fust case 
of an armature with self-in- 
ductance there must be some 
lag of current behind imprc.^.scd 
Fig. 4;' show.s That tin* 
wioikening effccjt lasts longer 
and is greater than thestinuigth- 
cning effect, ho that the t(‘rminal for the same oxciting 

(sumnt must (lecirefise. Similarly, the cross flux will be found 
periodically to vary, or, in other words, the lines will be periodic 



Fig. 44. 
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cally crowded up into one or other pole-edge, and then resume their 
symmetrical distribution when either the current in the coil or its 
cross effect is zero. If there be lag of the current, the displace- 
ment towards the leading pole-edge will be less marked than that 
towards the trailing edge. 

If the direct M.M.E. of the armature he taken into account in 
calculating the resultant flux, the stcaller value of the self-induced 
E.M.E, which is then left simply measures the time-rate of change 
of the distortion, and has nothing to do with the strengthening 
and weakening of the field due to the lag or lead of the current. 
The importance of thus differentiating the armature reaction into 
the cross and direct magnetizing effect lies in the fact that, for a 
given terminal voltage under load, the actual density of lines in 
the magnet cores, for which allowance must be made in then- 
sectional area, will he only that of the resultant flux due to the 
combined M.M.E. of the magnet winding and the direct ampere- 
turns. Since, however, both divisions of the armature reaction 
produce the same class of effect, they may he combined by assign- 
ing to the armature a certain inductance, which causes an E.M.E. 
of self-induction in quadrature with the current. It must then be 
remembered that the value of the flux corresjionding to the im- 
jiressed E.M.E. is really that which would be due to the same excita- 
tion if there were no armature current, and never really exists except 
at no load. If the external circuit also has self-inductance, the lag 
of the current is increased and the terminal voltage is further 
lowered. If, on the other hand, the external circuit has sufficient 
condenser capacity, the current may he brought back into phase 
with the E.M.F., or may even be in advance of it ; in this case, 
the above effects arc reversed, and the field and terminal E.M.E. 
are increased for the same exciting current. 

Evidently, therefore, the characteristic curve connecting armature 
current and terminal volts will with a constant exciting current 
depend on the nature of the load, whether inductive or non- 
inductive, and upon the amount of inductance already j^ossessed 
hy the armature itself. With an inductive load it will fall more 
rapidly from its initial maximum value, or, conversely, if the initial 
voltage is to he maintained under an increasing load, the exciting 
current will have to be increased more than if the load were non- 
inductive. In practical working many disadvantages result from 
a rapid drop of the terminal E.M.E. under increasing load, so that 
between no load and full load the variation in terminal voltage 
with constant excitation should not exceed 15 ])er cent. Thus 
the output of an alternator is limited either by its heating or by 
its armature reaction, just as is the output of a continuous-current 
dynamo ; in the case of the alternator, however, the limit set by 
armature reaction is not due to any sparking at the brushes, but 
to the drop in terminal voltage as the current is increased, and 
the consequent difficulty in maintaining a constant potential on 
the external circuit. 

The joint operation of several alternators so that their outputs 
may bo delivered into the same external circuit, is sharply dis- 
tinguished from the corresponding problem in con- 
tinuous-current dynamos by the necessary condition couplins 
that they must be in synchronism — not only of^iter^ 
must they be so driven that their frequency is the n^tors. 
same, but their E.M.E.’s must be in phase or, as it 
is also expressed, the machines must be in Although in 

practice it is impossible to run two alternators in series unless 
they are rigidly coupled together — which virtually reduces them 
to one mamiine — two or more machines can be run in parallel, as 
was first described by Wilde in 1868, and subsequently redemon- 
Htrated by Hopkinson and Adams in 1 88 4. Their E.M.E.’s should 
be as nearly as possible in synchronism, but as contrasted with 
series connexion, parallel coupling gives them a certain power of 
recovery if they fall out of step, or arc not in exact synchronism 
when thrown into parallel, under such circmnstances a syn- 
chronizing current passes between the two machines, due to the 
difference in their instantaneous pressures ; and as this current 
agrees in phase more nearly with the leading than with the 
lagging machine, the former machine does work ap a generator on 
the latter as a motor. Hence the lagging machine is accelerated 
and the leading machine is retarded, until their frequencies and 
phase are again the same. 

The chief use of the alternator has already been alluded 
to. Since it can be employed to produce very high 
pressures either directly or through the medium 
of transformers, it is specially adapted to the 
electrical transmission of energy over long dis- nators. 
tances.^ In the early days of electric lighting, 
the alternate-current system was adopted for ^ a great 
number of central stations, the machines, designed to 

^ lu the pioneer three-phase transmission between Lauffen and Frank- 
fort (Mlectncian, vol. xxri. p. 637, and xxvix. p. 548), the three-phase 
current was transformed up from about 55 to 8500 volts, the distance 

S. Ill ^ 75 
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give a pressure of 2000 volts, supplied transformers 
wMcli were situated at considerable distances and spread 
over large areas, without an undue amount of copper in 
the transmitting lines. While there was later a tendency 
to return to the continuous current for central stations, 
owing to the introduction of better means for economizing 
the weight of copper in the mains, the alternating current 
is again coming into favour in special cases, as rendering it 
possible to place the central station in some convenient site 
far away from the district which it is to serve. The 
pioneer central station in this direction was the Dei3tford 
station of the London Electric Supply Corporation, which 
furnished current to the heart of London from a distance 
of 7 miles. In this case, however, the alternators were 
single-phase and gave the high pressure of 10,000 volts 
immediately, while more recently the tendency has been 
to employ step-up transformers and a polyphase system.^ 
The advantage of the latter is that the current, after reach- 
ing the distant sub-stations, can be dealt Avith by rotary 
converters, through which it is transformed into a con- 
tinuous current. The alternator is also used for welding, 
smelting in electric furnaces, and other metallurgical pro- 
cesses where heating effects are alone required ; the large 
currents needed therein can be produced without the dis- 
advantage of the commutator, and, if necessary, trans- 
formers can be interposed to lower the voltage and still 
further increase the current. The alternating system can 
thus meet very various needs, and its great recommendation 
may be said to lie in the flexibility with which it can supply 
electrical energy through transformers at any potential, or 
through rotary converters in continuous-current form. 

For the farther study of the dynamo, the following may he 
consulted, in addition to the references already given : — General : 
— S. P. Thomi^son. Dynamo- Ehetrio Machinery . London, 1896. 
— E. Kittle R. Mandhuch der Elehtroteclmih. Stuttgart, 1892. — 
G. Kapp. Dynamos, Alternators, and Transformers. London, 
1893 ; Electric IVansmission of Energy. London, 1894 ; Dynamo 
Construction: Electrical and Mechanical. English trans. Lon- 
don, 1899. — H. F. Pahshall and H. M. Hobart. Electric 
Generators, London, 1900 ; ArmaHtre Windings of Electric 
Machines. London, 1895. — J. A. Montpellier. Les Dynamos. 
Paris, 1897.— 0. 0. Hawkins and F. Wallis. The Dynamo. 
London, 1896. — A. Wiener. Fractical Galculation of Dynamo- 
Electric Machines. New York, 1898. — C. P. Steinmetz. Elemcrds 
of Electrical Engineering. New York, 1901. Contmuous-Curreiit 
Dynamos: — J. Fisoher-Hinnbn. Continuous-Current Dynamos. 
London, 1899. — E. Arnold. Die Anherwiclclungen und Anker- 
konstructionen der Gleichsirom - Dynamo - maschinen. Berlin, 

1899. — D. C. Jackson. Electromagnetism and the Construction 
of Dynamos. New York, 1893. — H. M. Hobart. '^Modern 
Commutating Dynamo Machinery,” Journ. Inst. Elec. Eng. vol. 
xxxi. p, 185.— “H. J. Ryan. “On the Relation of the Air-Gap 
and the Shape of the Poles to the Performance of Dynamo- 
Electric Machinery,” Amer. Inst. Elec. Eng., 1891. — W. B. 
Sayers. “On the Prevention and Control of Sparking, ” t/bwrTi. 
Inst. Elec. Eng. vol. xxii. p. 377. Alternators D. 0. Jackson 
and J. P. Jackson. Alternating Ourrmtsand Alternating Current 
Machinery. New York, 1896.— J. A. Fleming. The Alternate 
Current Transformer. London, 1899. — C. P. Steinmetz. Alter- 
nating Current Phenomena, New York, 1898. — F. Loppi and R. 
BqxrcjtJET. Coiorants Alternatifs Industriels, Paris, 1894. — R. 
RiiiiLMANN. GrundzUge der Wechaelstrom-Technik. Leipzig, 
1897. — S. P. Thompson. Polyphase Electric Currents. London, 

1900. — J. Kramer. Der Drehstrom. Jena, 1896. — J. Rodet. 
Dtstrihniioii de VEnergie par Courants Polyphasis. Paris, 1898. 
— W. M. Mordey. “Alternate-Current Working,*’ Journ. Inst. 
Elec. Eng. vol. xviii. p. 583.— J. SwiNBiTRNB. “Transformer 
Distribution," Journ. Inst Elec. Eng. vol, xx. pp. 164-181. 

(a c. H.) 


l>eing 110 miles. Between Bichdorf and Griinherg, energy developed 
at 22C> volts is transmitted after transformation up to 10,000 volts 
[Eledridan, voL xxxviii. p. 469, 1897) ; while in the tranamission 
from Padenio to Milan the three-phase current is generated directly at 
13,500 volts (Elettricitd, vol. xvii. p. 133, 1898). At, Kootenay- 
Roasland the three-phase current is transformed up from 1100 to 20,000 
volt.s. 

^ As at Chicago, Electrician, vol. xliv. p. 177. 


Dynamo meters® —If P represent the average 
value of the component of a force in the direction of the 
displacement, s, of its point of application, the p)roduct P.s 
measures the work done during the displacement. When 
the force acts on a body free to turn about a fixed axis 
only, it is convenient to express the work done by the 
transformed product TO, Avhere T is the average turning 
moment or torque acting to produce the displacement 6 
radians. A dynamometer is used in the process of 
measuring work to measure the force P, or the torque T. 
The factors s or 0 are observed independently. Apparatus 
is added to some dynamometers by means of wLich a 
curve shoAving the variations of P on a distance base is 
draAvn automatically, the area of the diagram represent- 
ing the Avork done ; with others, integrating apparatus is 
combined, from which the Avork done during a given 
interval may be read off directly. It is convenient to 
distinguish between absorption and transmission dyna- 
mometers. In the first kind the Avork done is converted 
into heat ; in the second it is transmitted, after measure- 
ment, for use. 


Ahsorption — Prony’s dynamometer (Ann. 

Chim. Phys. vol. xix., 1821), which has been modified 

in various ways, consists in its original form of two symmetric- 
ally-shaped timber beams clamped to the engine-shaft. When 
these are hold from turning, their frictional resistance may 
be adjusted by moans of nuts on the screwed holts which hold 
them together until the shaft revolves at a given speed. To 
promote smoothness of action, the rubbing surfaces are lubrioatod. 
A weight is moved along the arm of one of the heains until it 
just keeps the brake steady, midway between the stops which 
must be provided to hold it when the Aveight fails to do so. The 
general theory of this kind of brake is as follows : — Lot F be the 
whole frictional resistance, r the common radius of the rubbing 
surfaces, W the force Avhich holds the brake from turning and 
whose lino of action is at a pcri)ondicular distance K from the 
axis of the shaft, N the revolutions of the shaft per minute, w 
its angular velocity in radians per second ; then, assuming that 
the adjustments are made so that the engine runs steadily at a 
uniform speed, and that the brake is hold still, clear of the stops, 
and without oscillation, by W, the torque T exerted by the 
engine is equal to the frictional torque Fr acting at tho brake 
aurfaces, and this is measured by the statical moment of tho 
weight W about tho axis of revolution ; that is— 

T = Fr=WR . . , . (1) 

Hence WR measures the torque T. 

If more than one force bo applied to hold the brake from 
turning, Fr, and therefore T, are measured by tho algc'hraical sum 
of their individual moments with respect to tho axis. If tho 
brake is not balanced, its moment about the axis must bo 
included. Therefore, quite generally, 

T = WR (2) 

The factor 6 of tho product T(? is found by moans of a rovoliitiou 
counter. The ])ow(3r of a 
motor is measured by tho 
rate at which it works, 
and this is expressed 
^ T27rN . ^ , 

by Ta;=:— in foot- 


pounds 

T27rN 


" 60 

per second, or 

38:000 “ power 

units. Tho latter is com- 
monly referred to as tho 
brake horse -power. Tho 
maintenance of the con- 
ditions of steadiness im- 
plied in equation (1) 
depends uj)on tho con- 
stancy of F, and there- 
fore of the coefficient of 
friction g between the 
rubbing atrfaces. Tho 
heating at the surfaces, 



1%. L 


the variations in their smoothness, and the variations of tho 
lubrication make fjt> continuously variable, and necessitate frecpicnt 
adjustment of W or of tho nuts. Poncclet invented a fom of 
Prony brake which automatically adjusted its grip as p. changed, 
thereby maintaining F constant. 

The iirinciplo of tho Appold compensating brake is shown in 
Fig. 1. A flexible steel band, lined with w'oocl blocks, is 
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gripped on the motor fly-wheel or pulley hy a screw A, which, 
too-ether with W, is adjusted to hold the brake steadily. Com- 
pensation is effected by the lever L inserted at B. This has a 

slotted end, engaged 
by a pin P fixed to the 
framing, and it will be 
seen that its action is 
to slacken the band if 
the load tend to rise 
and to tighten it in 
the contrary case. The 
external forces holding 
the brake from turning 
are W, distant K, from 
the axis, and the re- 
action, say, of the 
lever against the fixed 
pin P, distant Rj from 
the axis. The moment 
of Wj may be positive or 
negative. The torque 
T at any instant of 
steadyrunning is there- 
fore 

Lord Kelvin patented 
a brake in 1858 (Jig. 2) 
consisting of a rope or 
cord wrapped round 
the circumference of a 
rotating wheel, to one 
end of which is applied 
a regulated force, the 
other end being fixed 
to a spring balance. 
Tb.o rnp'''-j arc spaced 
b-'riTjlly '"‘V the blocks 
B, B, B, li, which also 
serve to prevent them 
from slipping side- 
ways. When the wheel 
is turning in the direc- 
tion indicated, the 
forces holding the band 
still are W, and jp, the 
observed pull on the 
spring balance. Both 
those forces usually act 
at the same radius R, 
the distance from the 
axis to th(^ cumtre lino of the rope, in which case the torque 
T is (W - coruscqucntly the brake horse -power is 

(W~p)Rxi7rN. ^ changes the weight W rises or falls 

against the action of the spring balance until a stable condition 

of running is obtained. The ratio is given by where 

<®=s 2'718 : M the cot!fficient of friction and 0 the angle, measured 
in radians, Hubtended by the 
arc of contact t betwoexi the 
rope and the wheel. InHg. 2 
&^2Tr. This ratio mcreases 
very rapidly as 0 in increased, 
aiifl therefore by making & 
sufficiently large, f may con- 
veniently be made a small ' 
fraction of W, thereby render- 
ing errors of obHcrvation of 
the spring balance m-gligibh*. 

Thus this kind of brake., 
though cheap to make, in, 
when $ is largo enough, an 
exceedingly accurate measur- 
ing instrument, readily ap- 
plied and easily eontrolled. 

It has come into very general 
use in recent years, and ha» 
practically superaodod the 
older forms of block brakes. 

It is Hometiines necessary to ^ 

use water fo ki*t'p the firakc wheel cool. Engines speoially 
designed for tasiting are usually provided with a ^ brake wheel 
having a trough- shaptHl rim. water truklos continirqusly into 
the trough, au<l tins centrifugal action holds it as an inside lining 
against the rim, whore it slowly evaporates. 

Fig. 0 shows a band -brake invented by Professor James 
Tliomson, suitable for testing motors exerting a constant torque 
(see Mginccmig, 22nd October 1860). To maintain constant, 



compensation for variation of jj, is made by inversely varying 
6. A and B are fast and loose pulleys, and the brake band 
is placed partly over the one and partly over the other. 
"Weights "W and w are adjusted to the torque. The band turns 
with the fast pulley if jx increase, thereby slightly turning the 
loose pulley, otherwise at rest, until 6 is adjusted to the new 
value of /x. This form of brake was also invented independently 




Fig. 4 


the principle has been used in the Raffard 
lating brake of another kind, by Marcel 


by Carpentier, and 
brake. A self-compensating 
Deprez, was described with Carpentier’s in 1880 (Bulletin de 
la SocUU d' E^icouragemmt, Paris). Ayrton and Perry have used 
a band or rope brake in which compensation is effected by the 
pulley drawing in or letting out a part of the band or rope which 
has been roughened or in which a knot has been tied. 

In an effective water -brake invented by W. Fronde (see 
Proc. InsL M. P., 1877), two similar castings, A and B, each 
consisting of a boss and 
circumferential annular 
channel, are placed face 
to face on a shaft, to 
which B is keyed, A 
being free (Fig. 4). A 
ring tube of elliptical 
section is thus formed. 

Each channel is divided 
into a series of pockets 
by equally spaced vanes 
inclined at 45®. When 
A is held still and B 
rotated, centrifugal 
action sets up vortex 
currents in the water in 
the pockets ; thus a con- 
tinuous circulation is 
caused between B and 
A, and the consequent 
changes of momentum 
give rise to oblique re- 
actions. The moments 
of the components of 
these actions and re- 
actions in a plane to 
which the axis of rota- 
tion is at right angles 
are the two aspects of 
the torque acting, and 
therefore the torque acting on B through tlie shaft is measured hy 
the torque required to hold A still, Jroude constructed a brake 
to take up 2000 H.P. at 90 revs, per min. by duplicating this 
apparatus. This replaced the propeller of the ship whose engines 
were to he tested, and the outer casing was held_ from turning hy 
a suitable arrangement of lovers carried to weighing apparatus 
conveniently disposed on the wharf. The torque corresponding 
to 2000 H.P. at 90 revs, per min. is 116,772 foot-pounds, and a 
brake 5 feet in diameter gave this resistance. Thin metal sluices 
were arranged to slide between the wheel and casing, and hy 
their means the range of action could be varied from 300 H.P. at 
120 revs, per min. to the maximum. 
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Professor Osborne Reynolds in 1887 patented a water-brake (see 
Troc. Inst. C. E. vol. xcix. p. 167), using Fronde’s turbine to 
obtain the btiglily resisting spiral vortices, and arranging passages 
in tbe casing for the entry of water at the hub of the wheel and 
its exit at the circumference. Water enters at E (Fig. 5), and 
finds its way into the interior of the wheel, A, driving the air in 
front of it through the air-passages K, K. Then following into 
the pocketed chambers Vi, V 2 ^ it is caught into the vortex, and 
finally escapes at the circumference, flowing away at F. The air- 
ways hj kf in the fixed vanes 
establish communication between 
the cores of the vortices and the 
atmosphere. From to 30 H.P. 
may be measured at 100 revs, per 
min. by a brake -wheel of this 
kind 18 inches in diameter. For 
other speeds the power varies as 
the cube of the speed. The 
casing is held from turning by 
weights hanging on an attached 
arm. The cocks regulating the 
water are connected to the casing, 
so that any tilting automatically 
regulates the flow, and therefore 
the thickness of the film in the 
vortex. In this way the brake 
may be arranged to maintain 
a constant torque, notwithstanding variation of the speed. In 
Alden’s brake (see Trans. Amer. Sac. Eng. vol. xi.) the resistance 
is obtained by turning a cast-iron disc against the frictional 
resistance of two thin copper plates, which are held in a casing 
free to turn upon the shaft, and are so arranged that the 
pressure between the rubbing surfaces is controlled, and the heat 
developed by friction carried away, by the regulated flow of 
water through the casing. The torque required to hold the casing 
still against the action of the disc measures the torque exerted 
by the shaft to which the disc is keyed, 

Transmission Dynamometers. — The essential part of many 
transmission dynamometers is a spring whose deformation 
indirectly measures the magnitude of the force transmitted 
through it. For many kinds of spring the change of form is 
practically proportional to the force, but the relation should 
always be determined experimentally. Morin (see Notice snr 
divers aipareils dynamometrigues^ Paris, 184.1), in his classical 
experiments on 
traction, arranged his 
apparatus so that the 
change in form of the 
spring was continu- 
ously recorded on a 
sheet of paper drawn 
under a style. For 
longer experiments he 
used a “Compteur” 
or mechanical in- 
tegrator, suggested 
by Poncelet, from 
which the work done 
during a given dis- 
placement could be 
read off directly. 

This device consists 
of a roller of radius r, 
pressed into contact 
with a disc. The two 
are carried i on a 
common frame, so 
arranged that a 
change in form of 
the spring causes a 
relative displacement of the disc and roller, the point of 
contact moving radially from or towards the centre of the 
disc. The radial distance x is at any instant proportional 
to the force acting through the spring. The angular dis- 
placement, dj of the disc is made proportional to the displace- 
ment, Sj of the point of application of the force by suitable 
driving gear. If d^ is the angular displacement of the roller 
corresponding to displacements, dO of the disc, and ds of the 




Fig. 6. 


point of application of P, a, and 0 constants, then d<p =: — = 

"fds=:C.Pds, and therefore 0 = 0/ Fds; that is, the angular dis- 

'^1 

placement of the roller measures the work done during the displace- 
ment from fo ^ 2 * The siiaft carrying the roller is connected to 
a counter so that 0 may be observed. The angular velocity of 
the shaft is proportional to the rate of working. Morin's 
dynamometer is shown in Fig. 6. The transmitting spring is 


made up of two flat bars linked at their ends. Their centres 
Si, $ 2 , are held respectively by the pieces A, B, which together 
form a sliding pair. The block A carries the disc D, B carries 
the roller R and counting gear. The pulley E is driven from 
an axle of the carriage. In a dynamometer used by Mr F. 'W. 
Webb to measure the tractive resistance of trains on the London 
and NTorth- Wes tern Railway, a tractive pull or push com- 
presses two spiral springs by a definite amount, which is 
recorded to scale by a pencil on a sheet of paper, drawn con- 
tinuously from a storage drum at the rate of three inches per 
mile, by a roller driven from one of the carriage axles. Thus the 
diagram shows the tractive force at any instant. A second pencil 
electrically connected to a clock traces a time line on the diagram 
with a kick at every thirty seconds. A third pencil traces an 
observation line in which a kick can be made at will by pressing 
any one of the electrical pushes placed about the car, and a fourth 
draws a datum line. The spring of the dynamometer car used by 
Mr Dean on the Great Western Railway is made up of thirty flat 
plates, 7 ft. 6 in. long, 5 in. x § in. at the centre, spaced by distance 
pieces nibbed into the plates at the centre and by rollers at tbe 
ends. The drawbar is connected to the buckle, which is carried 
on rollers, the ends of the spring resting on plates fixed to the 
under-frame. The gear operating the paper roll is driven from 
the axle of an independent wheel which is let down into contact 
with the rail when required. This wheel serves also to measure 
the distance travelled. A Morin disc and roller integrator is 
connected with the apparatus, so that the work done during a 
journey may be read off‘. Five lines are traced on the diagram. 

In spring dynamometers designed to measure a transmitted 



torque, the mechanical problem of ascertaining tbe change of 
form of the spring is complicated by the fa(!t that the spring 
and the whole apparatus arc rotating together. In the Ayrton 
and Perry transmission dynamometer or spring coupling of this 
typo, the relative angular displacement is ] »ro portion a 1 to the 
radius of the circle described by the end of a light lover operated 
by mechanism between tbe .spring-conneott>(l parts. Prof. Dalby 
(see Droc. Inst. G. E. vol. cxxxii., 1897-08) uses a dovico shown in 
Fig. 7, by means of which the change in form of the Bjning is 
shown on a fixed indicator, which may be placed in any con- 
venient position. Two equal sprocket wheels (h, (} 2 t JJ-re fastened, 
the one to the spring pulley, the other to the sliaft. An endless 
band is placed over them to form two loops, which during 
rotation remain at the same distance apart, unlcHs relative 
angular displacement occurs between Qi and Qg, duo to a change 
in form of the spring. The change in the distance d ia pro- 
portional to the change in the torque transmitted from the shaft 
to the pulley. To measure thia, guide pulleys arc placed in the 
loops guided by a geometric slide, the one pulley carrying a scale, 
and the other an index. A recording drum or integrating 
apparatus may bo arranged on the pulley frames. A quick 
variation, or a periodic variation of the magnitude of the force 
or torque transmittiid through the springs, tends to set up 
oscillations, and this tendency iiKireasc^s tluj nearer tbe periodic 
time of the force variation {ij)proaches a periodic time of the 
spring. Such vibrations may be djimja-d out to a considerable 
extent by the use of a dash-pot, or may be practically prevented 
by using a relatively stiff spring- 

Every part of a machine transmitting force suffers elastic 
deformation, and the force may be measured indirectly by 
measuring the deformation. The relation between the two 
should in all cases be found experimentally. Him (see Les 
Tmdynamometres, Paris, 187 6) employed this principle to measure 
the torque transmitted by a shaft. Signor Rosio used a tele- 
phonic noothod to effect the same end, and more recently 
mechanical, optical, and telephonic devices have been utilissed 
by the Rev. F. J. Jorvia-Smith. (See Dhil. 3%/., Fob. 1898.) 

When a belt in which the maximum and minimum tensions 
pe respectively P and i lb, drives a pulley, the torque exerted 
is (P-~j[?)r H) ft., r being the radius of the pulley plus half 
the thickness of the belt* P and p may be measured directly by 
leading the belt round two freely hanging guide pulleys, 
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one in the tight, the other in the slack part of the belt, 
and adjusting loads on them until a stable condition of run- 
ning is obtained. In W. Rroude’s belt dynamometer (see 
Froc, Inst. M.K, 1858) (Fig. 8) the guide pulleys Gj, Gg are 
carried upon an arm free to turn about the axis 0. H is a pulley 
to guide the approaching and receding parts of the belt to and 



the beam in its central position is proportional to (P-??) If 
the angle = e, = 120% Q = (P -^) neglecting friction. 

When a shaft is driven by means of gearing the driving 
torque is measured by the product of the resultant pressure P 
acting between the wheel teeth and the radius of the pitch circle 
of the wheel fixed to the shaft. Fig. 9, which has been repro- 

^ flirt ^ Century of Indentions (Man- 

chester, 1822), illustrates possibly the earliest application of this 
principle to dynamometry. The wheel I), keyed to the shaft 
overcoming the resistance to be measured, is driven from wheel 
N by two bevel wheels L, L, carried in a loose pulley K. The 
two shafts, though in a line, are independent, A torque applied 
to the shaft A can he transmitted to D, neglecting friction 
without change only if the central pulley K is held from 
turning ; the torque required to do this is twice the torque 
transmitted. ^ 


The torque acting on the armature of an electric motor is 
necessarily accompanied by an equal and opposite torque acting 
on the frame. If, therefore, the motor is mounted on a cradle 
free to turn about knife-edges, the reacting torque is the only 
torque tending to turn the cradle when it is in a vertical position, 
and may therefore be measured by adjusting weights to hold 
the cradle in a vertical position. The rate at which the motor 

IS transmitting work is then H.P., where oi is the revolu- 

550 

tions per second of the armature. 


See Dbedgb. JElectric Illuniination, y 61 . ii. London, 1885. — 
Bbatjmont, W. W. Dynamometers and Friction Brakes,” 
Ftoc. Inst G.E. vol. xcv. London, 1889 .— Biuuek, E. “ Ueber 
Bremsdynamometer und verwandte Kraftmesser, ” Zeitschrift dcs 
Vereins deutscher Ingenicure. Berlin, 1888. — Ftather, J. J. 
Dynamometers and the Measurement of Power. New York, 1893, 

(w. E. D.) 


from the beam in parallel directions. Neglecting friction, the 
imbalanced torque acting on the beam is 4r[P-p} Ib ft. If a 

TCJ 

force CiJ acting at R maintains equilibrium, ~ = (P-_^)r=T. 

Q is supplied by a spring, the extensions of which are recorded 
on a drum driven projiortionally to tlio angular displacement of 
the driving pulley ; thus a work diagram is obtained. Farcot 
has designed a fi>rni. in which the guide pulleys are attached to 
separate weighing levers placed horixontally below the apparatus. 
In a belt dynamometer built for the Franklin Institute from the 
designs of Mr Tat ham, the weighing levers are separate and 
arranged horizontally at the top of the a])paratus. The weighing 
beam in the Hefner- Alt eneck dynaniomoter is placed trans- 
versely to till*, belt (see JUedrotcchniscJien Zeitschrift, Hefty, 1881). 
The force Q, u.sualiy measured by a spring, required to maintain 


Dzungfaria or Jungraria, the name that 
may conveniently loe given to the broad trench leading 
from the Mongolian plateau to the lowlands round Lake 
Balkhash, and limited by the Eastern Altai in the north 
and the Eastern Tian-shan in the south. It was formerly 
an independent state, and has played an important part in 
the history of Mongolia and the great migrations of Mon- 
golian stems westward. Now its territory belongs partly 
to the Chinese Empire (East Turkestan and North-Western 
Mongolia) and partly to Kussian Turkestan (provinces of 
Scmiryechensk and Semipalatinsk), See Mongolia and 
East Turkestan. 


Eads, James Buchanan (1820-1887), 
American engineer, was born at Lawrenceburg, Indiana, 
on 23nl May 1820. His lirst engineering work of any 
importaneo was in I’aising sunken steamers. In 1845 ho 
established glass works in Kt Louis. During the Civil 
War ho constructed Ironclad steamers and mortar boats for 
the Federal Oovernment. His next important engineering 
achiovenuuit wjis the construction of the great steel arch 
bridge across the MisHissippi at St Louis (see JIncyclopcedia 
Britanniea^ vol. xxi. p. 1 85), upon which he was engaged 
from 1867 till 1874 The work, however, upon which 
his repiiiaiieii priiicipally rests was his deepening and 
fixing the channel at the mouths of the Mississippi by 
means of jetties, whereby the narrowed stream was made 
to scour out its own channel and carry the sediment out 
to sea. (Bee vol xx. pp. 580, 581.) vShortly before his 
death ho projected a scheme for a ship railway across the 
Isthmus of Tehuantoiiec, in lieu of an isthmian canal He 
died at Nassau, in the Bahamas, on 8th March 1887. 

Eag’leha.Wki a Mrough of Tictoria, Australia, ^ in 
the county of Bendigo, 4 miles north-north-west of Bendigo 
city, with which it is connected by steam tramway. . It 
lias a fine park, with lake, of 40 acres. There are valuable 
gold mines in the district Altitude, 735 feet Population 
(1881), 7»62; (1901), 8130. 


Ea.Iing'i a suburb of London, England, in the 
Ealing piarliamontary division of Middlesex, 9 miles west 
of St Paul’s, with two railway stations. There are seven 
Established churches (in St Mary’s, 1770, are buried 
Oldmixon, the historian, and Horne Tooke). Other 
buildings are public offices, with library and science and 
art schools, a high school for girls, a training college for 
teachers of the deaf, an isolation hospital, and a cottage 
hospital and dispensary. There is a common and a 
public park. Among former distinguished residents of 
Ealing were Henry Fielding, the novelist, and John, 
first duko of Marlborough. Area of urban district, 2928 
acres. Population (1881), 15,769,* (1891), 23,979; 
(1901), 33,040. 

Earn See Pathology and Physiology {special 
senses ). 

Early, Jubal Anderson (1816-1894), 
American soldier and lawyer, was born in Franklin 
county, Va., on 3rd November 1816, and graduated at 
the XJ.S. military academy in 1837. After a brief 
service he resigned in July 1838, to practise law in 
Virginia, hut as major in a regiment of state volunteers 
took part in the Mexican War. In 1861 he entered the 
Confederate service as a colonel, fought at Bull Bun 
(July 1861), received a wound at Williamsburg (May 
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1862), and was advanced to brigadier- and major-general. 
His division held the lines at Fredericksburg during the 
battle of Chancellorsville (May 1863), and he fought in 
July at Gettysburg. As lieutenant-general in 1864, Early 
crossed the Potomac in July, and part of his force ad- 
vanced as far north as Cliambersburg, Pa. He threatened 
Washington with his main force, but was compelled to 
retreat upon the arrival of the 6th corps, despatched by 
Grant from the front. In the ensuing autumn he won a 
partial success in the Shenandoah valley, but General 
Sheridan checked him in September at Opequan and 
Fisher’s Hill, and on 19th October he suffered a decisive 
defeat at Cedar Creek. Wholly routed in March 1865, 
Early was relieved of command, and took no further active 
part in the war. After the peace he visited Europe, and 
later resumed the practice of law, managing for a time 
with Beauregard the Louisiana lottery. He died at 
Lynchburg, Va., on 2nd March 1894. 

Earth, Figure of the-— To complete, to link 
together into one great network of triangles, the geodetic 
surveys accomplished in various countries, notably in 
France, England, Eussia, and India, is the actual endeavour 
of astronomers, in order to reach an exact knowledge of 
the shape and size of the earth. From this common 
desideratum the International Geodetic Association was 
born, which has promoted researches directly or indirectly 
relating to Geodesy. Planned as early as 1861, the 1. G. 
Association grew slowly, and was definitely constituted by 
the Conventions of 1886 and 1895. The Association meets 
at least every third year, with the Central Bureau in Pots- 
dam, and its president is Professor Helmerb, Director of 
the Eoyal Geodetic Institute, founded in 1868, the re- 
sources of which are at the disposal of the Association. 

The general meeting of the I. G. Association at Paris 
in September 1900 gave the delegates an opportunity of 
knowing the state of the surveys in in’ogrcss and pro- 
jected,^ Among these undertakings may first be quoted 
the measurement of an arc of 66 degrees of amplitude 
which crosses Africa from the Delta of the Nile to Cape 
Town ; then the measuring of an arc in Spitzbergen, and 
the remeasurement of the arc of Peru. 

The African arc will be surveyed along the meridian of 
30“ E. Sir David Gill, director of the Cape Observatory, 
has already given a report of the operations undertaken in 
South Africa, which will form a good basis for the realiza- 
tion of his admirable project. The Geodetic Survey of 
South Africa has established an important chain of tri- 
angles between the 20th and 30th meridians j it will not 
be long before this reaches from Cape Agulhas to the 
Zambezi, embracing thus more than 20“ of latitude. 
Major Laffan and Lieutenant Wettstein, English and German 
commissioners, have recently measured, under the direction 
of Sir D. Gill, a chain of triangles along the 20th 
meridian, which divides Bechuanaland from German South- 
West Africa, between Eietfontein and the parallel of 22° 
south latitude. Mr Alston has united, by a chain along 
the 28 th parallel, through Bechuanaland, those already 
established along the 20th and 24th meridians. The 
Chartered Company had a triangulation along the 30th 
meridian undertaken in Rhodesia, and the Geodetic 
Survey of Rhodesia achieved, amid great difficulties, the 
observations between Mangwe and the parallel of -19°, 
and reconnoitred the northern part of the chain up to 
the Zambezi, when the war in South Africa caused the 
interruption of those works. As soon as circumstances 
permit, the chain of Rhodesia will pass through the 
Transvaal and be linked' with that which tho Geodetic 


^ Sec the valuable reports of Lieut. Perrier and Professor Helmort. 


Survey of South Africa has already measured in Cape 
Colony and Natal, along the south-eastern shore of Africa, 
from Cape Agulhas to Vaal river. It is therefore to be 
expected that the triangulation will before long extend 
from the Cape to the Zambezi. From this river to the 
Bahr-el-Gazal, the 30th meridian passes through the terri- 
tories of the Congo Free State, of German East Africa, 
and of British East Africa, which it reaches near Albert 
Edward Nyanza, crossing Lake Tanganyika, which is 
surrounded by hills visible from one shore to the other, 
this being a favourable circumstance to facilitate the work. 
The northern extremity of the African arc is in Egypt, and 
a triangulation performed along the Mediterranean shore 
would afterwards avail to link the African arc to the 
Rumanian and to the Russian arc, so as to form a 
continuous chain, ranging over 105“ from Cape Agulhas 
to North Cape. 

Tho question of the measurement of an arc in Spitz- 
bergen had already been raised by General Sabine. After 
the exploration of that arcliipelago by Nordcnskjold and 
some others, it was resnmocl by Professor Rosen, wbo 
prepared a scheme of triangulation, and the solution of 
tho problem was deemed possible, on account of the im- 
provements of the base-apparatus of Taderin, whoso nickel- 
steel wire makes tho measuring of an extended base-line 
much easier than by previous processes. 

During the summer of 1898 a private Swedish expedi- 
tion, conducted by Taderin, began the reconnaissance of a 
meridian chain between the parallels of Soutli Capo and 
Ross Island, thus embracing about 4° 5' of latiiaide, between 
76° and 81°. The summits of tho triangles wore to be 
marked by signals on the shores of tlic Stor fjord, of the 
Strait of Hinlopon, and of tho Sovon Isles ; tho expedition 
succeeded in placing tho signals from Ross Island to tho 
Storfjord. Tlio continuation of tho work was then en- 
trusted to two official commissions named hy tlie Wwcclish 
and Russian Governments, who proct^klod to comi)OHe two 
missions. Towards the end of Juno 1899 tho Rnsso- 
Swedisli expedition, on five stoamslups, went from Tromso 
to Spitzbergen. Tho work was postponed till July, because 
of the ice and tho time lost in c3rocting the cabins, and 
was then pursued till September. Tho Russian mission 
took charge of tho installation of tho signals in tho 
Storfjord. This was a very heavy task, on account of 
the elevation of tho mountains around the gulf, and of its 
width, the two shores being seldom at tho same moment 
free from fogs^ the consoquenco being that the sides of 
many triangles exceed 100 kilometres in length. It was 
also possible to do some astronomical and geodotical work 
for two of tho most difficult summits, namidy, those of 
Capo Loo and of Whole Point, where a base-lino has to 
bo measured. At the north tho condition of ice did not 
permit reaching tho Seven Isles ; tho Hwedish mission has 
boon employed in measuring a base-lino at Htskla Hook 
and determining some summitB. In Hisptemlier both 
missions settled in winter stations ; the Russians at Horn- 
sund, on tho south-western coast of Spitzbergen, in 77*" 
N., tho Swedish in the Treurenberg Bay, towards 80“* 
They remained there, isolated from the outiir world, during 
nine months, occupied in astronomical and meteorological 
observations. When the spring of 1900 c?anie, tho goo- 
detical work was resumed and pursued till ^ptomhor, 
amidst very unfavourable circuinstances. They succeeded 
with much ado in building up on Mount Chydenius 
(alt. 1500 incjtros) a signal destined to join the chain 
of the Rtor fjord to that of Hinlopon Btrait. 

The revision of tho arc of Peru, the opprtunity for which 
had already been pointed to by Mr Davidson, the delegate 
of tho United States to the I. 0. Association in 1889, 
and later by Mr Preston in 1898, has been undoiiJaken, 
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the French Government having been authorized by the 
Chambers to appropriate to that work a sum of 500,000 
francs. The operation was entrusted to the members of the 
Geographical Service of the Army, under the direction of 
General Bassot. The Government of the Eepublic of 
Ecuador (on whoso territory the arc of Bouguer is now 
comprised) having shown a disposition to favour the 
enterprise, two French officers. Captains Maurain and La- 
combe, of the Geographical Service, wore sent in 1899 to 
reconnoitre the country. They left Bordeaux at the end 
of May, and returned in January 1900, after having sur- 
veyed, in less than five mouths (July to November), an 
arc of between the Cerro de Paste (1° 10' N. lat., 
Colombian territory) and the Cerro Ereo (4° 55' S. lat., 
Peruvian territory), thus lengthening by V towards 
the north and 2^ southwardly the arc of Bouguer. 
In the southern part of the arc they could retain the old 
stations of the French academicians ; in the northern part 
they had to rise a])ovo the former stations, found defective. 
The obstacles wore formidable, for there the twin Cordilleras 
rise to ])oaks — some of them volcanoes — of from 5000 to 
6000 metres in altitude, namely, Pichincha, Chimborazo, 
Cotopaxi, tfcc*,. ]\Ii\L Maurain and Lacombe, with a zeal and 
persistence al)ove all ])raisc, traversed 6500 kilometres and 
elfected about thirty ascents in one of the most difficult 
countri(^s, iii\’cs(igat(‘d the sites of two new base-lines, and 
detonnined lifteen g(M>d(stical stations - they brought back 
topographical slct'Icluis and ]4ans which give a clear idea 
of the work to l)e accomplished. In July 1900 an official 
report, presented by kl. ]\)iiicar4 in the name of the 
Academy of Sciences, drew out tlie lines of the projected 
revision of tlui arc of Quito. The system implies a 
series of 57 triangles and is supported by three base-lines, 
each of about 8500 mcitres. The principal base will be 
sitiiatcHl towards the middle of tlie arc, near Riobamba, 
in i“ 60' S. lat., and 2500 nudres al)ovo the sea-level; two 
bases of veriiieation are to l>e established at both ex- 
trennities : tlu^ one near Cuiiibal, in Colombia, the other 
between (Quiroz and Siillana (Pern). For measuring the 
angles, 52 shit Ions (2<S from the old chain of Bouguer and 
La (joiulamine) will l>e (wtahllshed along both Cordillera, s, 
their altitude Indng ofhm of 4000 metres; the sides of 
the triangles will be of 60 to 40 kilouiotres. The mission 
will 1)0 divided into two parties, who will proceed in 
parallel lines, the one along the westm'u range, the other 
along the eastcum. As it would be hazardous to build up 
signals, always liable to be destroyed l)y the Indians, optic 
telegrajby will ho resorted to, by mofins of holiostats, in 
ordtsr to maintain communic^ation between the succcssivo 
stations. 

The diffi»rence of longitude of the extrcnnitics will bo a 
little less than T. Tn the southern ])art of the Gulf of 
Guaympiil the hills are near enough to the coast to make 
it ]K>ssibki to push on tlm tri angulation to the sea, by 
connecting it with a point where an old lighthouse stands, 
and also, perha])H, with a point of Puna Island. The 
altitude rd the priiutipal base (Iliobamba) will be obtained 
by a spirit-levelling, whivh will follow the line of the future 
OuayiMjnil Quito railroad. The sea-level will be obtained 
by means of a nffidimarthncitre placed at Playas, on the 
Pacific coast, distant about 70 kilometres from Guayaquil 
The line of levelling from Play^ts to Riobamba will attain 
a devtJopmttnt of 280 kilometres and rise to 2500 metres. 
For the other bases a geodetic levelling by zenith distances 
may suffice. The Mtronomical stations for the observa- 
tion of the fundamental elmnuiits (latitude, longitude, 
aziitnith) will hci multiplied as much as possible, and 
likewise tlm stations for ]>endulum observations. The 
prineijjal station will bo at (^uito, whore a perfectly fitted 
observatory already stands, the direction of which has 
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been entrusted to a French astronomer, M. Gonnessiat. 
The differences of longitude between Quito, Guayaquil, 
and several other astronomical stations will be determined 
with the help of the telegraph. 

It is estimated that this programme can he executed 
within four years by a party of five officers, namely, 
Commandant Bourgeois, head of the mission, Captains 
Lacombe, Maurain, Lallemand, and Lieutenant Perrier ; the 
other members are a military physician, a mechanician, 
and sixteen corporals and privates. A vanguard mission, 
consisting of Captains Maurain and Lallemand, sailed in 
December 1900, and reached Guayaquil in January 1901. 
The rest of the personnel followed in April with the 
instruments. 

It is right to recall here that geodetical studies have 
recovered, in France, their former expansion under the 
vigorous impulse of Colonel (after-wards General) Perrier. 
When occupied with the triangulation of Algeria, Colonel 
Perrier had conceived the possibility of the geodetic 
junction of Algeria to Spain, over the Mediterranean ; 
therefore the French meridian line, which was already con- 
nected with England, and was thus produced to the 60th 
parallel, could further be linked to the Spanish triangula- 
tion, cross thence into Algeria and extend to the Sahara, 
so as to form an arc of about 30“ in length. But it 
became, then, urgent to proceed to a new measurement 
of the French arc, between Dunkirk and Perpignan. In 
1869 Perrier was authorized by Mar^chal Mel to undertake 
that revision. He devoted himself to that work till the 
end of his career, closed by premature death in February 
1888, at the very moment when the D6p6t de la Guerre had 
just been transformed into the Geographical Service of the 
Army, of which General Perrier was the first director. His 
work was continued by his assistant, Colonel (afterwards 
General) Bassot. The operations concerning the revision 
of the French arc (triangulation, remeasurement of the 
Perpignan base, measurement of a new base near Meliin, 
which may replace the former, &c.) were completed only 
in 1896. Meanwhile the French geodesists had accom- 
plished the junction of Algeria to Spain, with the help of 
the geodesists of the Madrid Institute under General 
Ibanez (1879), and measured the meridian line between 
Algiers and El Aghouat (1881). They have since been 
busy in prolonging the meridians of El Aghouat and 
Biskra, so as to converge towards Wargla, through Gardaia 
and Tuggurt. A careful study of the deflections of the 
vertical has been commenced in the hills of the Algerian 
Sahel In Franco the Geographical Service of the Army 
has been entrusted with the triangulations of the first, second, 
and third orders, to serve as a basis for the new map of 
France.^ The Geographical Service has thus been led to 
undertake the revision of the whole triangulation of France, 
with methods and instruments of high precision. The 
parallel of Paris has been connected with the German net 
by the co-operation of German and French geodesists. The 
fundamental co-ordinates of the Pantheon have also been 
obtained anew, by connecting the Pantheon and the Paris 
Observatory with the five stations of Bry-snr-Marne, Morlu, 
Mont Val6rien, Chatillon, and Moiitsouris, where the 
observations of latitude and azimuth have been effected.^ 
The triangulation of Italy is finished and in connexion 
with the Prench net on north and south, where it is linked 
to Tunis. The geodetic junction of Malta to Sicily was 
executed in 1900 by M. Guarducci. The observations 
were made by night, by means of light signals. The 
distances of many of the stations reach to 200 kilometres. 
The i)rohal)le error in closing the triangles does not exceed 


^ 8ee tlie work entitled Za Carte de France, 1750-1898 ; Mnde 
historigue^ par le Colonel Bcrtliant, 2 vols. 4to, 1898-99. 
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two seconds. Tlie connexion of Corsica with, the continent 
by new measures is also contemplated. 

Eiimania, which since 1895 has had a Geographical In- 
stitute of the Army, has not remained backward.^ Three 
base-lines have been measured with Brunner’s apparatus : 
the western base, at Garla Mare (6200 metres) 3 the central 
base, in Bucarest (9420 metres) 3 and the northern base, at 
Eoman (7400 metres). The astronomical observations have 
been commenced for the measurement of an arc of parallel, 
supported by three bases (the western, central, and an 
eastern one, at Slobozia), which will produce to the Black 
Sea the mean parallel, already measured from the Atlantic. 
On the other hand, the meridian arc, depending upon three 
bases (eastern, northern, and a Eussian base near the 
Dniester), will help to join the Eussian arc of Struve with 
the African arc of Gill, in long. 30“ E. For their 
levellings the Eumanian geodesists have adopted the 
methods employed in the WivelleTnent g^n&al de la France^ 
under the direction of M. Lallemand. It has already 
been reported that there does not exist any difterenco of 
mean level between the Black Sea and the Adriatic, con- 
trary to what has hitherto been generally believed. 

Greece, also, is now in possession of a valuable survey, 
which has been effected under Colonel Hartl. 

In Eussia the Topographical Section of the General Staff 
has begun great calculations, for the sake of unification of 
the various triangulations, executed at very different epochs. 
As spheroid of reference, the Besselian ellipsoid was made 
use of, which seems to suit better with the surface of the 
Eussian Empire than that of Clarke, which had been 
utilized several times since 1880. In fact, General Bons- 
dorff, by a new calculation of the arc of Struve (long. 
30° E.), found the ellipticity 1/2 98 '6, scarcely dif- 
ferent from Bessel (1/299). On the other hand, Professor 
Shdanov, by the arcs of the parallels of 52“ and 47“, 
combined with three meridian arcs which run across, 
found nearly the same result (1/299*7). The Clarke ellip- 
soid has, on the contrary, a much stronger ellipticity 
(1/293*5), which results from the inffuence of the Indian 
arc. 2 

In the new mathematical treatment of the Eussian 
triangulations, only the geometrical conditions of the 
system and the astronomical azimuths have been taken 
into account, leaving aside astronomical longitudes and 
latitudes, too much influenced by local attractions. It 
was therefore decided to compute the geodetical co-ordin- 
ates of the stations, starting from Dorpat (Yurief) as a 
point of reference. Besides the three fundamental chains 
(meridian arc of Struve, arcs of the parallels of 47“ and 
52“), four polygonal systems were at hand, formed by 
these chains, and meridian or parallel arcs, measured in 
the zone comprised betweep Warsaw and Saratof. The 
vastness of these systems prevented the application of a 
uniform method of simultaneous adjustment, and made it 
necessary to resort to partial adjustments before the final 
connexion of the several parts of the network. 

The results of the computations relative to the parallel 
of Central Europe (lat. 52“), that ranges over 69“ of 
longitude, with a linear development of 4730 kilometres, 
from Yalentia (Ireland) to the Ural, are now known. The 
radius of curvature of this parallel is smaller than that 
corresponding to the Clarke ellipsoid 3 it belongs to another 
ellipsoid ; according to Eelmert, this might be an ellipsoid 
with the equatorial radius found by Clarke (which is con- 
firmed by the computation of the meridian arc of Struve), 
but with a much smaller ellipticity, smaller even than 
Bessel’s, i.e.^ 1/308. It is true that the parallel of 52“ 

^ See Report of General Bratiano, 

^ See Geodesy f by Colonel A. R. Clarke, Oxford, 1880. 


presents a very sensible irregularity : the eastern, or 
Eussian, half would agree well enough with Clarke’s ellip- 
soid, but the western half concords better with Bessels, 
its average curvature being greater than that of the eastern 
half. There lies a strong indication of the attraction of 
continents 3 this seems to be confirmed by the curvature 
of the Anglo-French meridian arc, which proves a little 
greater than that of the Eussian arc of Struve, and by the 
fact that the polar semi-axes of the ellipses of these two 
arcs do not ‘coincide 3 they separate by 4" ‘5, in such a 
manner that Eussian latitudes are too large by 4" *5, or the 
others too small by the same amount. 

The United States Coast and Geodetic Survey has 
published an account of the transcontinental triangulation 
and measurement of an arc of the parallel of 3 O'", which 
extends from Cape May (New Jersey), on the Atlantic 
coast, to Point Arena (California), on the Pacific coast, and 
embraces 48“ 46' of longitude, with a linear development 
of about 4225 kilometres (2625 st. miles). The trian- 
gulation depends upon ten base-lines, with an aggregate 
length of 86 kilometres, the longest exceeding 17 kilometres 
in length, which have been jneaKSured with the utmost 
care. “A characteristic of the triangulatiou is its rigidity, 
im 2 )arted to it by quadrilaterals and other })olygons. In 
crossing the Eocky Mountains, many of its sides exceed one 
hundred miles in length, and there is one side reaching to 
a length of 294 kilometres, or 183 st. miles 3 the altitude 
of many of the stations is also considerable, reaching to 
4300 metres, or 14,108 feet, in the case of Pike’s Peak, 
and to 14,421 feet at Mount Elbert. All geometrical con- 
ditions subsisting in the triangulal-ion are satisfied by 
adjustment, inclusive of the required actsord of the base- 
lines, so that the same length for any given line is found, 
no matter from what line one may start.” 

Over or near the arc were diHtril)Utetl 109 latitude 
stations, occuificd with zenith tcdcseopi'.s ; 73 azimuth 
stations; and 29 telogra 2 )hical]y determined lougitudcis. It 
has thus been i>ossib]c to study in a very comjdcto lyianncr 
the deviations of the vertical, which in th(3 mountainous 
regions sometimes amount to 25 sec.onds, and oven to 29 
seconds. According to Mr Schott, the average curvature of 
the surface of the geoid, along the i)arallel of 39", a]) 2 >roaehcs 
closely to that of the Clarke sjdxeroid in the eastern 2 )art 
of the arc, which extends from the Atlantic to the Eocky 
Mountains, and to that of tho Besselian s 2 )heroi(l in the 
western part, on the Pacific side, whi(ih rtq)resents of 
the arc. Thus in North America as well as in PM rope 
the curvature incrcascB from oast to west Some prelim- 
inary combinations of this arc with other American arcs 
load to spheroids ajqnoaching that of Clarke, 

Tho conqaitations relative to another arc, the ‘Eastern 
obliqtio arc of tho United States,” arc also available. It 
extends from Calais (Maine) in the northn^ast, to the Gulf 
of Mexico, and terminates at New Orleans (Tjouisiana), in 
the south. Its length is 2612 kilometres (lf)23 st.. mil(‘s), 
the difference of latitude 15" 1', and of longitude 22“ 47', 
In the main, tho triangulation follows the Appalachian 
chain of mountains, bifurcating once, so as to leave an 
oval space between tho two branches. It includes among 
its stations Mount Washington (1920 metres) and Mount 
Mitchell (2038 metres). It depends upon six base-lines, 
and the adjustment is effected in the same manner as for 
tho arc of tho parallel The astronomical data have been 
afforded hy 71 latitmlo stations, 17 longitude stations, 
and 56 azimuth stations, distributed over the whole extent 
of tho arc. For various reasons a selection had, however, 

® U.S. Coast and Oeodetio Buivty ; II. B. Pritchett, Huperinteiideiii 
TJm Transcontinental THawjidatiim and the Americm Are if the 
Parallel. By C. A. Bchott, aHHistaiit 0. and G. Hf Washington, 

1900. 
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to bo made among these data, a part of which only was 
admitted into the final equations for the determination of 
the best spheroid (84 data out of 144). The resulting 
dimensions of an osculating spheroid were found to be 

Equatorial radius . . 6,378,157+90 metres. 

Compression (ellipticity) . l/304:*5 + l-9. 

The equatorial radius differs but little from Clarke’s 
value of 1866, whereas the compression is very different, 
and comes more nearly to Bessel’s value. 

The measurement of a great meridian arc, in long. 98** W., 
has also begun; it has a range of latitude of 23“, and 
will extend over 50“ when produced southwards and 
northwards by Mexico and Canada. It may afterwards be 
connected with the new arc of Quito. Geodetical surveys 
of some extent have also been undertaken in New South 
Wales and in Queensland. 

Differences of longitude were measured along the cir- 
cuit Greenwich-Pulkowa-Vladivostok-Shanghai-Madras- 
Tehran-Potsdam-Grcenwich. 

We transcribe from Mr Schott a comparative table of 
the dimensions of several spheroids which of late have 
been often quoted’:— 


Ellipsoid of 

Equatorial 
Radius a. 

Rolar Semi- 
Axis h. 

Compression 

(a-h)(a. 

Boascl, 1841 . Prom ten meri- 
dional arcs, total ampli- 
tude 90“ *6 . . ' . 

111. 

(!,!i77,l!9r 

m. 

6,356,079 

1/299-15 

Clarke, 1858. 8]>enal sjilier- 
oid f(»r surface o\' (livat 
Britain and Irclaml ; range 
of lat. 12“, the same in 
long. ; 75 astroii, Ht4itioiis 

6,378,494 

C, 355 , 7 - 1 6 

1/280-4 

Clarke, 1866. From five 
merid. tobil ampli- 

tude 7 6“ *6 

6,378,206 

6,356,584 

1/295-0 

Clarke, 1H80. From live 
merid. arcs and longitud- 
inal m(‘a,sur<‘s, total ampli- 
tude. 

6,378,249 

0,356,615 

1/293-5 

U.8. Coast and Oeod. Pur- 
vey, 1900. Eastern olilujue 
arc; total length 23' '5; Hi 
astronomic stations . 

6,378,157 

6,357,210 

1/304-5 

Bonsdorff, 1899. lIuHsian 
merid, arc, amplitude 25“ *3 

6,378,344 

6,356,983 

1/298 -C 

Slidanov, 1899, Russian 
parallels of 47'* and 52\ 
and three mend, arcs 

6,377,717 

6,356,437 

1/299-7 

Harknoss, 1891. From a 
variety of sources (^S*ol(tr 
FaraMax, Washinghm, 
1891) , . , . 

6,377,972 

6,366,727 

1/300-2 


It is thus evident tliat groat efforts are now being mad© 
by all civilised nations to complete the network of triangles 
tliat will ero long covtjr tlie wdiola surface of the continents. 
In due course we shall bo in possoBsion of the results of 
some of the most iTufiortant undertakings, now in process 
of execution. Meantime it may ho admitted as highly 
probable tha.t the dimensions of the gooid are nearly those 
adopted by Clarke (a > 6,378,000 metres), with an ellipticity 
approaching to BesseFs value (1/290), Tlui ellipsoid of three 
unequal axes hm been abandoned, mainly for theoretical 
reasons ^ that lead us to prefer an ellipsoid of revolution 
as a reference spheroid, in relation to which may be stated 
the prominences and dupn^ssions of the true geoidL In 
Europe, according to Helmert, the deviations of level are 
scarcely over 100 metres. 


^ P. n. maihemaimhm tmd Theorum 

dnr 2 wU, 1880 4881. See t it p. 185. 


But it is necessary to agree precisely on the definition 
of the geoid. This word is generally understood to mean 
a level surface coinciding with the mathematical surface 
of the sea, produced below the continents, which it is 
imagined to percolate by canals or open cuttings. In that 
case the reduction of gravity to the sea-level ought to be 


done simply by the correction for height ( q- 2^-), just as 

> B'' 


if the superposed strata were condensed upon the surface 
of the geoid. A somewhat different geoid would be ob- 
tained by supposing the surface of the oceans continued 
below the continents by means of tunnels, or by a levelling 
in mine galleries, for then the attraction of the upper 
strata diminishes the gravity at the surface of the geoid, 
and the latter will be a little below the surface of the 
former geoid ; it has discontinuities of curvature where it 
enters the continents. If now, according to what is often 
done, we add to the reduction of gravity Bouguer’s correc- 


tion 


/ 3 8 A \ 

(-2^AR> 


which goes to subtract the attraction of 


the continent, 8 being the density of the ground, and A 
the mean density of the earth, we thereby suppose the 
upper layers erased ; but the process is inadmissible, since 
we know that mountain masses are generally compensated 
by a deficiency of matter in the underlying strata. In 
Europe the compensation is often found to be incomplete, 
whereas in the Himalaya range the attracting masses arc 
sometimes over-compensated. 

Professor Helmert, who has devoted much labour and 
time to the calculations of measures of gravity by moans 
of pendulum observations, has proposed another mode of 
reduction, which is known by the name of “ condensation 
method.” He imagines the upper strata condensed upon 
the surface of a geoid situated at a depth of 21 kilometres 
(its equatorial radius being, therefore, equal to the polar 
semi-axis of the earth). This process, conceived with a 
view to facilitate the development of the potential, presents 
the inconvenience of introducing many very uncertain 
data, and may seem somewhat artificial. Professor Helmert 
has found that it brings into fair agreement the numerous 
measures of gravity already obtained. The number of 
stations is about 1400, out of which more than 50 have 
been connected with the central bureau in Potsdam. A 
thorough examination of the deflections of the vertical, or 
local attractions, observed in all parts of Europe has also 
been undertaken by the central bureau. 

According to Helmert, the ellipticity of the earth, as 
derived from pendulum observations, is 1/299 *3 (in his 
latest paper the corrected result is 1/298*3), and from the 
lunar theory 1/297*8; Hansen’s value is 1/296*2. Lastly, 
M. Badau has shown ^ that by the introduction of the 


variable 


ede 

edc 


where c,e are the mean radius and ellip- 


ticity of a spheroid, it becomes possible to integrate ap- 
proximately the equations of Clairaut, and to establish 
a relation which affords the means for an independent 
evaluation of the ellipticity of the earth. The subject is 
very fully gone into in two important memoirs, one by 
M. Callandreau,^ the other by Professor Darwin,^ whose 
results point to an ellipticity between 1/296 and 1/298. 
Professor Darwin further concludes that the level surface 
of the earth is depressed below the true ellipsoid by 3 
metres in latitude 45®. It is highly probable that a value 


® Oomptes JfieTidus, t. c., 1885. See abo Tisserand, Tradti de Miccm^ 
ique (Meste, ii. p. 221. 

® 0. Callaudreau, “ M^moiro siir la Th^orie de la figtue des planfetes,” 
AnnaiZes Ohs, Paris, vol. xix., 1889, See also BuUet. Astron., 1897. 

^ G. H. Darwin, The Theory of the Figure of the Ea/rth, cmried to 
the Second Order of Sumll Quantities, (Monthly Notices E.A.S., vol 
lx., December 1899.) 
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differing but little from Bessel’s (1/299) -will be finally 
adopted. It must, of course, be borne in mind that tbe 
spheroid here considered is a spheroid of reference, and 
that the true geoid may present many irregularities. 

A question which has much absorbed the attention of 
geodesists of late years, but which need only be briefly 
mentioned here, is that of the variation of latitiideSj re- 
sulting from a periodical shift of the axis of rotation on 
the surface of the earth. Suspected by Bessel (1817), 
the variability of latitudes was proved by the researches 
of Peters (1844) and Hyr^n (1873), founded on the 
observations of Pulkowa ; but these astronomers had found 
only a very slight amplitude (0"*10) in adopting the ten- 
months’ period, which seemed pointed to by Euler’s theory. 
The researches of Clerk Maxwell (1857), Pergola (1872), 
Downing (1880), Kiistner (1888), having once more at- 
tracted attention to this subject, in the year 1889 the 
observatories of Berlin, Potsdam, Prague, and Strasburg 
concerted a plan for regular determinations of latitude by 
Talcott’s method; and variations of from 0"*3 to 0"'5 were 
brought to light. Since then many other observatories 
have taken part in the work, and a special expedition was 
sent to Honolulu in 1891. Professor Albrecht every year 
brings together the results of the gathered observations. 
From his detailed reports it follows that, since 1890, the 
pole of rotation of the earth has described an irregular 
spiral, of variable amplitude, around a mean position from 
which it does not deviate by more than 0"*3. On the 
other hand, Mr S. C. Chandler, by a careful discussion 
of observations from 1825 to 1893, arrived at the con- 
clusion that the latitude variation is composed of two 
terms, one having a period of 14 months (429 days), 
the other a mean period of a year, with amplitudes varying 
from 0"‘10 to 0"*20 ; he thinks the annual component may 
be elliptical. As to the theoretical question of the causes 
of these variations, Lord Kelvin has already stated that 
meteorological influences might be the cause of annual 
variations so great as 0''‘'*5. M. Radau has further shown ^ 
that the combination of an annual period with another 
period, such as the Eulerian one, could result in great 
amplification of the effects. Finally, Professor Hewcomb 
has explained the existence of the fourteen-months’ period 
by the influence of the elasticity of the earth. It was for 
the sake of an exhaustive study of these questions that 
an “International Service of Latitudes” was organized 
in 1899 by the Geodetic Association in six observatories 
distributed along the parallel of 39°. (r. ra.) 

Ea.rthC|Ua.keS- — Strange as it may appear, the 
advances that have been made in the study of earth- 
Atiention 9 .''^ahes, and the world -wide interest shown 
now given in their phenomena, were initiated in work 
ioseismo- commenced in Japan. When the Japanese 
logy. Government, desiring to adopt Western know- 
ledge, invited to its shores bodies of men to act as its 
instructors, the attention of the newcomers was naturally 
attracted to the frequent shakings of the ground. Interest 
in these phenomena increased more rapidly than their 
frequency, and at length it was felt that something 
should bo done for their systematic study. At midnight 
on 22nd February 1880 movements more violent than 
usual occurred ; chimneys were shattered or rotated, tiles 
slid down from roofs, and in the morning it was seen that 
Yokohama had the appearance of a city that had suffered 
a bombardment. The excitement was intense, and before 
the ruins had been removed a meeting was convened and 
the Seismological Society of Japan established. The 
twenty volumes of original papers published by this body 


^ Oomptes Mendtts, t. cxi., 1890. 


summarize to a large extent the results of the later study 
of Seismology. 

The attention of the students of earthquakes in Japan 
was at first directed almost entirely to seismometry or 
earthquake measurement. Forms of apparatus which then 
existed, as for example the seismographs, seismometers, 
and seismoscopes of Mallet, Palmieri, and others, were 
subjected to trial; but inasmuch as they did little more 
than indicate that an earthquake had taken place — the 
more elaborate forms recording also the time of its occur- 
rence — they were rapidly discarded, and instruments were 
constructed to measure earthquake motion. To describe 
the varieties of apparatus devised in Japan and their pur- 
poses would require a special volume on Seismometry. 
Slightly modified types of the new instruments were 
adopted throughout the Italian peninsula, and it is fair 
to say that the seismometry developed in Japan revolu- 
tionized the seismometry of the w^orld. The records 
obtained from the new instruments increased our know- 
ledge of the character of earthquake motion, and the 
engineer and the architect wore placed in a position to 
construct so that the eflects of known movements could be 
minimized. It was no doubt the marked success, both 
practical and scientific, attending these investigations that 
led the Japanese Government to establish a chair of 
Seismology at its University, to organize a system of 
nearly 1000 observing stations throughout the country, 
and in 1893 to appoint a committee of scientific and 
practical men to carry out investigations which may 
palliate the effects of seismic disturbances. In the first 
year this committee received a grant of .£5000, and as 
liberal sums for the same purpose a 2 )pcar from time to 
time in the parliamentary estimates, it may bo assumed 
that the work has been fraught with good results. In 
their publications we find records not only of experiences 
and experiments in Japan, but descriptions and com- 
ments upon earthquake effects in other coirntries. In 
two of the volumes there are long and extremely well- 
illustrated accounts of the earthquake which on 12 th 
June 1897 devastated Assam, to which country two 
members of the above - mentioned committee wore 
despatched to gather such information as might bo of 
value to the architect and builder in carth(j[uakc-shaken 
districts. 

A great impetus to seismological investigation in Exxrope 
and America was no doubt given by the realization of the fact 
that a large earthquake originating in any one 
part of the world may be recorded in almost any Seismo- 
other. Italy for many years past has had its 
observatories for recording earthquakes wliich 
can bo felt, and which are of local origin, but at the present 
time at all its fifteen first-class stations wo find instruments 
to record the unfelt movements due to earthquakes origin- 
ating at great distances, and as much attention is now 
paid to the largo earthquakes of the world as to the 
smaller ones originating within Italian territory. The 
Kaiserliche Akademie der Wissenachaften of Vienna has 
established earthquake observatories in Austria, and the 
Central Observatorium of St Petersburg has carried out 
similar work in Russia. Germany, at a cost of £3500 
and with an annual allowance of £295, has attached a 
seismological observatory to its university at Strassburg, 
whilst provision has been made for a professorship of 
Earth Physics at Gottingen. In accordance with the 
recommendation of the British Association of Great 
Britain, seismographs of a similar character have been 
installed at the following places : — -Isle of Wight, Kew, 
Paisley, Toronto, Victoria (B.C.), Philadelphia, Mexico, 
Trinidad, Arequipa, Cordova in Argentina, Mew Zealand, 
Hawaii, Japan, Java, Calcutta, Madras, Bombay Mauritius, 
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tlie Cape of Good Hope, Cairo, Beyrout, San Fernando 
in Spain. The principal objects of this extended and 
still extending system of stations are to determine the 
velocity with which motion is propagated over the surface 
and through the interior of the earth, to locate the posi- 
tions of sub-oceanic earthquake origins, and generally to 
extend our knowledge respecting the physical nature of 
the planet on which we live. 

We now know that earthquakes are many times more 
frequent than Avas previously supposed. In Japan, for 
example, between 1885 and 1892 no fewer than 
Frequency 8331 were recorded — that is to say, on the 
average there were during that time more than 
1000 disturbances per year. Although many 
of these did not cause a sensible shaking over areas 
exceeding a few hundred square miles, many of them were 
sufficiently intense to propagate vibrations round and 
through the globe. If we pick out the well-marked earth- 
quake districts of the world, and give to each of them a 
seismicity or earthquake frequency per unit area one-third 
of that in Japan, the conclusion arrived at is that con- 
siderable areas of our planet are on the average shaken 
every half-hour. 

The knowledge which we now possess 'respecting the 
localities where earthquakes are frequent and the forms of 
the foci from which they have spread, enables 
Volcanoes gpeak dcliiiitely respecting the originat- 

qaake^^^ iug causcs of many of these phenomena. It 
is found, for example, that although in many 
countries there may be displays of volcanic and seismic 
activity taking place almost vside by side, it is only rarely 
that there is direct relationship between the two. Now 
and then, however, before a volcano breaks into eruption 
there may bo a few ineffectual efforts to form a vent, each 
of which is accompanied by no more than a slight local 
shaking of the ground. This is true even for the largest 
and most violent eruptions, wlien mountains have with 
practically a single effort blown off their heads and 
shoulders. Thus the earthquake which accompanied the 
eniption of Bandaisan, in Central Japan, in 1888 was 
felt only over a radius of 25 miles. The analyses of 
the seismic registers of Japan clearly indicate that com- 
paratively few shakings originate near to the volcanoes of 
the country, the majority of them, like those of many 
other countries, coming from regions where volcanic rocks 
are absent. TIio greatest number spread inland from the 
Pacific sea-board, the movement becoming more and more 
feeble as it approacdics the backbone of the country, which 
is drilled with numerous volcanic vents. What is true for 
Japan is generally true for the western coasts of North 
and 8outh America. 

Speaking l)roadly, earthquakes are most frequent along 
the steeper flexures in the earth's surface, and in those 
regions wffiero there is geological evidence to show 
Origin of that slow socular movements in the earth's crust 
qmkL possibly yet in progress. With a unit distance 

of 2 degrees, or 120 geographical miles, we find 
that the slopes running eastwards from the highlands of 
Japan and westwards from the Andean ridges down into 
the Pacific vary from 1 in 20 to 1 in 30, and it is on the 
faces or near to the bottom of these slopes that seisinic 
efforts are frequent. The slopes running from A^tralia, 
Eastern America, and Western Europe into the neighbour- 
ing oceans vary between 1 in 70 and 1 in 250, and in 
these regions earthquakes are of rare occurrence. The 
seismic activity met with in the Himalayas and the Alps 
finds its best explanation in the fact that these mountains 
are geologically recent, and there are no reasons to doubt 
that the forces which brought their folds into existence 
are yet in action. 


This peculiar association of earthquakes with pronounced 
topographical configuration and certain geological con- 
ditions evidently indicates that the origin of many of 
them is connected with rock folding. Inasmuch as certain 
large earthquakes have been accompanied by rock fracture, 
as for example in 1891, when in Central Japan a fault 
some 50 miles in length was created, whilst the origins of 
others have been distinctly traced to the line of an exist- 
ing fault or its continuation, we may conclude that the 
majority of earthquakes are spasmodic accelerations in the 
secular movements which are creating (and in some in- 
stances possibly obliterating) the more prominent features 
of the earth's surface. These secular movements, which 
include upheavals, subsidences, horizontal displacements, 
all of which are explained on the assumption of a crust 
seeking support on a nucleus gradually contracting by loss 
of heat, are collectively referred to as bradyseismical 
(l^paSvg ^ slow) movements. To these may be added 
movements directly attributable to the influence of gravity. 
Sub-oceanic districts in a state of seismic strain may be so 
far loaded by the accumulation of sediments that gentle 
bending may be accompanied by sudden yieldings. This 
possibly accounts for the frequency of earthquakes off the 
mouth of the Tonegawa on the eastern side of Japan. 
The distortions so frequently observed in fossils and 
pebbles, the varying thickness of contorted strata, and the 
‘‘creep” in coal mines, together with other phenomena, 
indicate that rocks may flow. Observations of this nature 
lead to the supposition that high plateau-like regions may 
be gradually subsiding under the influence of their own 
weight, and that the process of settlement may from time 
to time be spasmodic in its character. '\^ether the 
earthquakes which originate round the submerged basal 
frontiers of the continents bounding the Pacific are ever 
attributable to such activities, it is impossible to say. All 
that wc know with certainty is that they are sometimes 
accompanied by such a vast displacement of material that 
the ocean has been set into a state of oscillation for periods 
of 24 hours, that in some instances there have been 
marked changes in depth, and that enormous sub-oceanic 
landslips have occurred. These phenomena are, however, 
equally well explained on the assumption of sudden fault- 
ing accompanied by violent shaking, which would dislodge 
steoiffy-inclined beds of material beneath the ocean as it 
does upon the land. 

Although the proximate cause of earthquake motion is 
traced to sudden yieldings in the crust of the earth 
brought about by some form of bradyseismical 
action, the existence of at least two distinct of earth- 
types of seismic motion indicates that the quake 
mechanical conditions accompanying the frac- 
turing of rocks arc not always identical Ninety or ninety- 
five per cent, of the earthquakes which can be recorded 
consist of elastic or quasi-elastic vibrations. The re- 
mainder, including the large earthquakes, not only exhibit 
the elastic movements, but are accompanied by surface 
undulations which are propagated most certainly for some 
hundreds of miles round their origin, and then as hori- 
zontal movements sweep over the whole surface of the 
globe. The former of these may accompany the formation 
of a new fault or the sudden renewal of movement along 
an old one; they are cracking or rending effects, with- 
out any great displacement. The latter are probably 
fracturings accompanied by vertical and horizontal dis- 
placements of masses of the earth's crust sufficiently great 
to set up the observed surface undulations. These shocks 
are so frequently followed a few minutes later by dis- 
turbances, which from their similarity to the movements 
which have preceded them may be called earthquake echoes, 
that we are led to the speculation that we are here dealing 
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w’itli tte caving-in of ill-supported portions of the earth’s 
crust, the waves from which are radiated to boundaries 
-and then returned to their origin to coalesce and give rise 
to a second impulse not unlike the primary. Succeeding 
the first repetition of motion recorded by the seismograph 
there is often a rhythmical repetition of similar wave groups, 
suggesting the existence within our earth of phenomena 
-akin to multiple echoes. 

Before considering in greater detail the nature of earthquake 
motion, something may be said respecting the instruments by 
which onr knowledge of the subject has been gained. 
Seismo- Popularly it is supposed that earthquake recorders 
are instruments so sensitive to slight vibrations that 
great care is necessary in selecting a site for their installation. 
Although this supposition is correct for a certain class gf ap- 
paratus, as for example that which will record rapid elastic 
vibrations produced by the movement of a train a mile distant, it 
is far from being so for the ordinary apparatus employed by the 
seismologist. What he usually aims at is either to record the 
more or less rapid movements of the ground which we can feel, 
or the slow but large disturbances which do not appeal to our 
unaided senses. Generally speaking, the instruments used for 
these purposes are not disturbed by the vibrations resulting from 
•ordinary traffic. In almost every household something may be 
found which will respond to a gentle shaking of the ground. 
Sometimes it is a loosely-fitting shutter or window- frame, a hang- 
ing drawer-handle, or a lamp-shade which will rattle ; the tim- 
bers in a roof may creak, or a group of wine-glasses with their 
rims in contact may chatter. Any of these sounds may_ call 
^ittention to movements which otherwise would pass unnoticed. 
Specially arranged contrivances which tell us that the ground 
has been shaken are called seismosoopes or earthquake indicators. 
A small column, as for example a lead pencil standing on end, or 
a row of pins propped up against suitable supports, or other 
bodies which are easily overturned, may be used as seismoscopes. 
Experience, however, has shown that contrivances of this order 

are wanting in sensi- 
bility, and often re- 
main standing dur- 
ing movements that 
are distinctly per- 
ceptible. A more 
satisfactory arrange- 
ment is one where the 
body to be overturned 
is placed upon a plat- 
form which exagger- 
ates the movements 
of the ground. For 
example, the platform 
h (see Fig. 1) may he 
on the top of a small 
rod r, fixed at its lower 
end by plaster of Paris 
in a watch-glass Wj 
and carrying a disc or 
sphere of lead at 1. 
When the stand on 
Fig. 1. which w rests is 

shaken, a multiplied 

representation of this movement takes place at h, and any small 
body resting on that point, as for example a small screw s standing 
on its head, may be caused to topple over. If the loaded rod is 
elastic its lower end may be fixed in a stand, and the spherically 
ouxved base w is no longer required. In this case the motion at Ii 
is that of elastic switching. Apparatus of this kind may be em- 
ployed for several purposes beyoud merely indicating that an 
earthquake has taken place. For example, if the falling body s 
is attached by a thread to the pendulum of a timepiece, it may 
be used to stop it and indicate the approximate time at which 
the tremor occurred. In its most sensitive form r is a steel wire, 
the upper end of which passes freely through a small hole in a 
metal plate. By the movement of the wire or the movement of 
the plate, especially if the latter projects from the top of a 
second and similar piece of apparatus, an electrical contact can 
be established by means of which an electromagnet may ring a 
bell, stop a clock, or set free machinery connected with a cylinder 
or other surface upon which an earthquake machine may record 
the movement of the ground. 

The next class of instruments to be considered are seismometers 
or earthquake measurers, and seismographs, or instruments which 
give dia^ams of earthquake motion. Although a seismograph 
may be designed that will not only respond to j&irly rapid mastic 
vibrations, but will also record very slow and slight undulatory 
movements of the ground, experience has shown that the most 
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satisfactory results are obtained when special instruments are 
employed for special purposes. 

First we will consider the types of apparatus which are used to 
record the rapid back-and- forth movements of earthquakes which 
can be distinctly felt and at times are even destructive. The 
essential feature in these seismographs is a fairly heavy mass of 
metal, so suspended that although its supports are moved, some 
point in the mass remains practically at rest. For small earth- 
quakes, in which the move- 
ment is rapid, the bob of a 
very long and heavy pendu- 
lum will jiractically comply 
with these conditions. If a 
style projecting from this 
pendulum rests upon say the 
smoked surface of a glass plate 
fixed to the ground, the vibra- 
tory motion of the ground 
will be recorded on the glass 
plate as a set of superimposed 
vibrations. To obtain an 
open diagram of these move- 
ments the plate must be 
moved, say by clockwork. 

Experience, however, has 
shown that even when the 
movements of the ground are 
alarming the actual range of 
motion is so small that a 
satisfactory record can be 
obtained only by some 
mechanical (or optical) 
method of multiplication. 

This is usually accomplished 
as shown in b'ig. 2. B is the bob of a pendulum, with its 
style s passing through a slot in the short arm of a light 
lever, 50jp, pivoted at o, and with its outer end resting upon a 
revolving cylinder covered with smoked paper. As shown in tbe 
figure, it is evident tluit the motion of o in tho lino sop would not 
he recorded, and to obtain a complete record of boriiiontal move- 
ments it is necessary to have two lovers at right angles to each 
other. A complete arrangement of this kind is shown in the 
plan of Fig. 2. Hero the style s of the pondulum rests in slots in 
the short arms of two writing lovers pivoted at o and o'. Motion 
of tho ground in tho direction os actuates only tho hjver so'p', 
motion in tho direction o's actuates onlv sop, wliilst motion in 
iiitermediato directions actuates both. Tlic length, of the short 
arms of tho levers is usually or of tho long arms. 

Although this typo of ap))aratuHiH still largely oniployed in the 
Italian observatories, it has been replaced in Japan by what are 
called duplex pendulum scismo- » . 

graphs. Tho change was made 
because it frequently happened that 
in consoqiienco of tho movemont .of the ground 
agreeing with the period of the jumdulum, 
tho latter no longer acted as a steady point, but 
was caused to swing, and tho record became 
little better than that given by a seismo- 
scope. Very long pendnlums (JIO to 40 feet) 
are leas subject to this disadvantage, but on 
the other hand their installation is a matter of 
some diflioulty. A duplex pendulum fFig. S) 
consists of an ordinary pendulum diagram- 
matically represented by ah^ connected by a 
universal joint to an inverted pendulum dc. 
The latter, which is a rod pointed at its lower 
end and loaded at c, would be unstable if it 
wore not connected with h. Kow imagine this 
system to be suddenly displaced so that a 
moves to a' and d moves to d'. In the new 
position & would tend to follow the direction 
of its point of support, whilst c would tend to 
fall in tho opposite direction, and tho bob of 
one pendulum would exercise a restraint upon 
the motion of the other. If, as in practice, the moment of & is 
made slightly greater than that of c, the system will come 
slowly to a vortical position beneath a'd'. In this way, by coup- 
ling together an ordinary pendulum about S feet in length with 
an inverted pendulum 2 ft. 6 in. Jong, it is easy to obtain the 
equivalent of a slowly-moving very long pendulum which is too 
sluggish to follow the back-and-forth movements of its supports. 

To complete an instrument of this description (see Fig, 4) a 
point in the steady mass & is used as the fulcrum for tho short arm 
of a light- writing index. This has a ball joint at a, a universal 
joint at Of and a writing point at p, resting upon a piece of smoked 
glass. Attention was first directed to the po.ssilulity of render- 
ing ordinary pendulums more truly astatic by Frofessor Thomas 
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Gray, who suggested methods by which this might be accomplished. 
The method shown in Fig. 4 is that devised by Professor J. A. 
Ewing- Records obtained from instruments of this description 
give information respecting the range and principal direction of 
motion, and show us that in a given 
earthquake the ground may move in 
many azimuths. 

For obtaining an open diagram of 
an earthquake the best type of appa- 
ratus consists of a pair of horizontal 
pendulums writing their movements 
upon a moving surface. A simple 
form of horizontal pendu- 

consists of a rod, op, free 
to swing like a gate round a vertical 
or nearly vertical axis, cc\ and loaded 
at some point h. In practice the 
weight 6 is pivoted on the rod whilst 
its outer end, hp, which writes on a 
smoked surface, is made extremely 
light. When the frame of this 
arrangement is rapidly displaced 
through a small horizontal range to 
the right and left of the direction in 
which the rod points, the weight h by 
its inertia tends to remain at rest, 
and the motion of the frame, which is 
that of the earth, is magnified in the 
ratio op to hp. This apparatus, of 
which there are many types, was first 
introduced into seismometry by Pro- 
fessor Ewing. 

To obtain a complete record of 
horizontal motion, two of these pendu- 
lums are placed at right angles ; and by cranking one of the 
writing levers, o'p% as shown in the plan of Fig. 5, two 
rectangular components of the earth’s movements are written 
side by aide. Since the movements of the ground are frequently 
accompanied by a slight tilting, which would cause & or V to 
swing or wander away from its normal position, a sufficient 
stability is given to the 'weights by inclining the axis of the 
instrument at cg' slightly forwards. Although bjr compounding 
corresponding portions of the diagrams given by instruments of 
this type, it is possible to determine the range and direction 
of the movement of which they are the resolved parts, their 
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chief value is that they emblo us to measure with ease the 
extent of any vibration, half of which is called its amplitude, and 
the time taken to make any complete back-and-forth movement, 
or its period. ISTow if a be the amplitude expressed in millimetres, 
and t the period expressed in seconds, then the maximum velocity 
of an earth particle as it vibrates to and fro equals 2iralt, whilst 
the maximum acceleration equals The former quantity 

determines the distance to which a body, as for example the cap- 
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out by Mr C. D. West, with fair accuracy hy the quantity g~. 

To measure vertical motion, which with the greater number of 
earthquakes is not appreciable, a fairly steady mass to which a 
multiplying light - writing index can be attached is _ , 

obtained from a weight carried on a lever held by any ^ 

form of spring in a horizontal position. Such an 
arrangement, for which seismologists are indebted to 
Professor T. Gray, is shown in Fig. 6, in which B is the mass 
used as the steady point. This, when supported as shown, can 
be arranged to have an extremely slow period of vertical motion, 
and in this respect be equivalent to a weight attached to a very 
long spring, an alternative which is, however, impracticable. The 
value of these records, as is the case with other forms of seismo- 
graphs, is impaired by pronounced tiltings of the ground. 

We next turn to types of instruments employed to record 
earthquakes which have radiated from their origins, where they 
may have been violent, to such distances that their , . ^ 
movements are no longer perceptible. In these instru- 
ments the same principles are followed as in the con- 
struction of horizontal pendulums, the chief difference 
being that the so-called steady mass is arranged to have 
a much longer period than that required when record- 
ing perceptible earthquakes. Instruments largely employed for 

this purpose in 
Italy are ordinary 
pendulum seismo- 
graphs as in Fig. 
2. The largest of 
these is one at Ca- 
tania. It consists 
of a weight of 30(> 
kilos suspended 
by a wire 25 
metres in length, 
the movements of 
which by means 
of writing in- 
dexes are multi- 
plied 12*5 times. 
With pendulums, 
of shorter length, 
say 2 metres, it is 
necessary to have 
a multiplication 
80 to 100 fold by 
^ a double system of 
^ very light levers, 
in order to render 
the extremely 
slight tilting of 
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their support perceptible. This arrangement, as devised by Pro- 
fessor Vicentini, will yield excellent diagrams of the gentle undu- 
lations of earthquakes which have originated at great distances, 
but for local disturbances, even if the bob of the pendulum acts as a 
steady point, the displacements are usually too ^eat to be recorded 
on ordinary record-receiving surfaces when so largely multiplied. 

In Japan, Germany, Austria, England, and Kussia horizontal 
pendulums of the von Rebeur-Paschwitz type are employed, which 
by means of levelling screws are usually adjusted to have a natural 
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peiiod or double swing of from 15 to 30 seconds. These pendu- 
lums are usually small. The swinging arm or boom is from 
4 to 8 inches long horizontally, and carries at its extremity a 
weight of a few ounces. A simple form, which is sometimes 
referred to as a conical pendulum, may be constructed with a 
large sewdng needle carrying a galvanometer mirror, suspended 
by means of a silk or quartz fibre as shown in Fig. 7. To avoid 
the possibility of displacements due to magnetic influences, the 
needle may be replaced by a brass or glass rod. The adjustment 
of the instrument is effected by means of screws in the bed- 
plate, by turning which the axis o'o" may be brought into a posi- 
tion nearly vertical. As this position is approached the period 
■of swing becomes greater and greater, and sensibility to slight 
tilting at right angles to the plane of o'd'm is increased. The 
movements of the apparatus, which when complete should con- 
sist of two similar pendulums in planes at right angles to each 
■other, are recorded by means of a beam of light, which, after 
reflexion from the mirror or mirrors, passes through a cylindrical 
lens and is focussed upon a moving surface of photographic 
paper. The more distant this is from the pendulum the greater 
is the magnification of the angular movements of the mirror. 
AVith a period of 18 seconds, and the record-receiving paper at a 
■distance of about 15 feet, a deflexion of 1 millimetre of the light 
spot may indicate a tilting of pa-rt of a second of arc, or 1 inch 
in 326 miles. Although this high degree of sensibility, and even 
a, sensibility still higher, may be required in connexion with in- 
vestigations respecting changes in the vertical, it is not necessary 
in ordinary seismometry. 

A type of instrument which has sufficient sensibility to record 
the various phases of unfelt earthquake motion, and which, at the 
suggestion of a committee of the British Association, has been 
ado]>tcd at many observatories throughout the world, is shown 
in Fig. 8. AVith an adjustment to give a 15-second period, a 
deflc.xion of 1 mm. at the outer end of the boom corresponds to 
a tilting of the bed-plate of 0"'5, or 1 inch in 6 ‘4 miles. The 
record is obtained by the light from a small lamp reflected down- 
wards by a mirror so as to pass through a slit in a small plate at- 
tached to the outer end of the boom. The short streak of light 
thus obtained moves with the movement of the boom over a second 
slit perpendicular to the first and made in the lid of a box con- 
taining clockwork driving a band of bromide paper. AVith this 
arrangement of crossed slits a spot of light impinges on the 
pbotogrnphic surface and, when the boom is steady, gives a sharp 
line line. The passage of the long hand of a watch across the 
end of the slit every hour cuts off the light, and gives hour 


outer end of the boom. In the Isle of AVight there is a pair of 
pendulums arranged as in Fig. 5. The stand is 3 feet in height. 
Weights of 10 Tb each are carried at a distance of 10 inches 
from the pivots of booms which have a total length of 34 inches. 
With these, or even with booms half the above length, actuating 
indices arranged as shown in Fig. 2, but multi- 
plying the motion six or seven times, good results 
may & obtained. At Rocca di Papa near Rome 
there is a pair of horizontal pendulums with 
booms 8 feet 9 inches in length, 17 feet in vertical 
height, which carry near their outer ends weights 
exceeding half a hundredweight. Although such 
apparatus is far too cumbersome to be used by 
ordinary observers, it yields valuable results. 

An apparatus of great value in measuring slight 
changes in the vertical which have a bearing upon 
seismometrical observation is the Darwin bililar 
pendulum. This consists of a mirror about half 
an inch in diameter, which, when it is suspended 
as show'll in Fig. 9, rotates hy tilting at right 
angles to the paper. By this rotation a l)eam of 
light reflected from the surface suffers displace- 
ment. It is possible to adjust the apparatus so that a tilt of 
sec. of arc, or a change of slope of 1 inch in 1000 miles, can be 
detected. 

The introduction of these new nicthods into scismo- 
metry quickly revolutionized our ideas resi)ecting the 
character of earthquake motion. Although an 
earthquake may be strongly felt within 
distance of 50 miles from its origin. 




Character 
a of earth - 
and al- quake 
though the movements in the upper storeys of 
buildings within the shaken area may be large, the actual 
range of the horizontal motion of tlio ground is usually 
less than tV of an inch. With such eartlniuakes ordinary 
seismographs for recording vertical motion do not show 
any disturbance. When the movement roaches J inch it 
becomes dangerous, and a back-and-forth movement of an 
inch is usually acconi])anicd l)y destructive cffecds. Jti 
this latter case the amplitude of the vertical reccnxl which 
indicates the existence of surface waves will vary between 
and j- 0 -g- of an inch. In the earthquake wliich devas- 
tated Central Japan on 2GtJiL October 1891, 
nearly every building within the epifoeal 
district fell, the ground was fissared, forests 
slipped down from mountain sides to darn 
up valleys, whilst the valleys themselves 
were permanently com])rl^sst‘(^. The hori- 
zontal movements seem to have reached 
9 inches or a foot, and the surface undu- 
lations were visible to tlui eyt^. 

The rapidity with which the movennents 
are per, formed varies throughout a disturb- 
ance. A typical earth (piako 
usually commences with minute 


Column 


elastic vibrations, the periods of 
which vary between J and of 


and 

duratiqa. 







Stand 

Boom ^ *1 






Fig. 8. 

marks enabling the observer to learn the time at which a disturb- 
ance lias taken place. The chief function of the instrument is to 
mca.sure .slow displacements due to distant earthquakes. For local 
cartli(jiiak(‘.s it wdll move relatively to the pivoted balance weight 
like an ordinary bracket seismograph, and for very rapid motion 
it gives .seismoHcoiiic indications of slight tremors duo to the 
switching of the outer end of the boom, which is necessarily 
somewhat flexible. If we wish to obtain mechanical registra- 
tion from a horizontal pendulum of the above type, we may 
minimize the effect of tlie friction of the writing index — say 
a glass fibre touching the smoked surface of moderately smooth 
paper— by using a considerable weight and placing it near to the 


a second. These are recorded by Kcismo- 
grapbs, and arc noticed by certain of the 
lower animals like pheasants, wliidi 1 adore 
the occurrence of movement ])C!rcoptible to 
human beings scream as if alarmed. When 
an earthquake is preceded by a sound we 
have evidence of ])niruninary tremors even 
more rapid than those recorded by seismo- 
graphs. Following these precurHors tliere 
is a shock ‘or shocks, the period of which will be 
1 or 2 seconds. From this climax the movements, 
although irregular in character, become slower and 
smaller until finally they are imperceptible. The dura- 
tion of a small eartlupmke usually varies from a few 
seconds to a minute, but large earthquakes, which are 
accompanied by surface undulations, may be felt for 2 or 3 
minutes, whilst an ordinary seismograph indicates a dura- 
tion of from 6 to 12 minutes. A free horizontal imndiilum 
tells us that with severe earthquakes the ground comes 
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to rest by a series of more or less rhythmical surgings I 
continuing over 1 or 2 hours. Although the maximum 
displacement has a definite direction, the successive vibra- 
tions are frequently performed in many different azimuths. 
The predominating direction at a given station in certain 
instances is apparently at right angles to the strike of 
the neighbouring strata, this being the direction of easiest 
yielding. 

Earthquake motion as recorded at stations several thou- 
sands of miles distant from its origin exhibits characteristics 
strikingly different from those just described. The pre- 
cursors now show periods of from 1 to 5 seconds, whilst 
the largest movements corresponding to the shocks may 
have periods of from 20 to 40 seconds. The interval of 
time by which the first tremors have outraced 
^ the maximum movement has also become 

greater. Within a few hundreds of miles from an origin 
this interval increases steadily, the velocity of propagation 
of the first movements being about 2 km. per second, 
whilst that of the latter may be taken at about 1 *6 km. per 
second. Beyond this distance the velocity of transmission 
of the first movements rapidly increases, and for great 
distances, as for example from Japan to England, it is 
higher than we should expect for waves of compression pass- 
ing through steel or glass. This observation precludes the 
idea that these preliminary tremors have travelled through 
the heterogeneous crust of the earth, and since the average 
velocity of their transmission increases with the length of 
the path along which they have travelled, and we but 
rarely obtain certain evidence that a seismograph has been 
disturbed by waves which have reached it by travelling in 
opposite directions round the world, we are led to the 
conclusion that eartliquake j)recursors pass through our 
earth and not round its surface. The following table 
relating to earthquakes which originated off the coast of 
Borneo on 20th and 27th September 1897, is illustrative 
of the velocities here considered : — 






Localities. 

Distanco 

from 

origin 

in 

Velocity 
in kms. 
jmr sec. if 
on chord. 

/Average 
/ depth of 
, . / chord in 
i\ kms. 

Eifiolaicff .... 

sr 

8'1 

8-0 

Potsdam .... 

92" 

8-4 

9*1 

Catania, Incihia, liocca di 
Papa, Romo 

96" 

9-0 

9*5 

Islo of Wight 

loa" 

9-8 

10*2 


The chords referred to here are those joining the earth- 
quake origins and distant obstjrving stations, and it will 
be noted that onG-(|uarter of the square root of the average 
depths at which these nm closely corresponds to observed 
average velocities if wave paths followed chords. This 
increase of velocity with average depth shows that the 
X)aths followed through the earth must bo curved with 
their conv<}xity towards the centre of the earth. These 
observations do not directly toll us to what extent a true 
wave path is dofiected from the direction of a chord, but 
they suggest as an extremely plausible assumption that 
tlio square of the speed is a linear function of the depth 
below the surface of the earth. With this assumption Dr 
C. G. Knott shows that the square of the speed can 
be expressed linearly in terms of the average depth^ of 
the chord {7, thus : s- *026 d, the units being miles 

and seconds. The formula applies with fair accuracy to 
moderate and high values of d, but it gives too high a 
value for short clxords. It follows that the square of the 
speed increases 0*9 per cent, per mile of descent in the 
earth. The cr>nclusion we arrive at is that the preliminary 
tremors which pass through the earth do so in the vicinity 
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of their origin at the rate of almost 2 '3 km. per second. 
This velocity increases as the wave path plunges down- 
wards, attaining in the central regions a velocity of 1 6 to 
17 kms., whilst the highest average velocity which is 
across a diameter lies between 10 and 12 kms. per second. 

The large surface waves radiating from an origin to a 
distant place have velocities lying betw^een 1-6 and 4 kms. 
per second, and it has been observed that when the higher 
velocity has been noted this refers to an observation at a 
station very remote from the origin. One explanation of 
this is the assumption that only very large waves indicat- 
ing a large initial disturbance are capable of travelling to 
great distances, and, as pointed out by Mr E. D. Oldham, 
large waves under the infiuence of gravity will travel faster 
than small waves. These waves (which may be gravita- 
tional or distortional) are recorded as slow tiltings of the 
ground measured by angles of 0*5 to 10 or 15 seconds of arc, 
or as horizontal displacements of 0’5 or several millimetres. 
Their calculated lengths have reached 50 kms. (31 miles). 

In the section of this article relating to the cause of 
earthquakes a little has been said about their frequency 
or the number of times these phenomena are re- 
peated during a given interval of time. It has 
been shown that all countries are very often moved by 
earthquakes which have originated at great distances. 
Great Britain, for example, is crossed about 100 times 
a year by earthquake waves having durations of from 
3 minutes to 3 hours, whilst the vibratory uiotions which 
originate in that country are not only small but of rare 
occurrence. In the earlier stages of the world’s history, 
because the contraction of its nucleus was more rapid than 
it is at present, it is commonly inferred that phenomena 
accompanying bradyseismical activity must have been 
more pronounced and have shown themselves upon a 
grander scale than they do at the present time. Now, 
although the records of our rocks only carry us back over 
a certain portion of this history, they certainly represent 
an interval of time sufficiently long to furnish some evi- 
dence of such enfeeblement if it ever existed. So far from 
this being the case, however, we meet with distinct evi- 
dences in the later chapters of geological history of plutonic 
awakenings much more violent than those recorded at its 
commencement. During Balasozoic times many mountain 
ranges were formed, and accompanying these orogenic pro- 
cesses there was marked volcanic activity. In the suc- 
ceeding Secondary period plutonic forces were quiescent, 
but during the formation of the early Tertiaries, when 
some of the largest mountain ranges were created, they 
awoke with a vigour greater than had ever been previously 
exhibited. At this period it is not improbable that Scot- 
land was as remarkable for its volcanoes and its earth- 
quakes as Japan is at the present day. If the statement 
relating to the general decrease in bradyseismical changes 
referred merely to their frequency, and omitted reference 
to their magnitude, the views of the geologist and physicist 
might harmonize. One explanation for this divergence of 
opinion may rest on the fact that too little attention has 
been directed to all the conditions which acconiixany the 
adaptation of the earth’s crust to its shrinking nucleus. 
As the latter grows smaller the pjuckerings and foldings of 
the former should grow larger. Each succeeding geological 
epoch should be characterized by mountain formations 
more stupendous than those which preceded them, whilst 
the fracturing, dislocation, caving -in of ill - supported 
regions, and creation of lines of freedom for the exhibi- 
tion of volcanic activity which would accompany these 
changes, would grow in magnitude. The written records 
of many countries reflect hut on a smaller scale the crystal- 
lized records in their hills. In 1844, at Comrie, in Perth- 
shire, as many as twelve earthquakes were recorded in a 
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single month, whilst now there are but one or two per 
year. Earthquake frequency varies with time. A district 
under the influence of hypogenic activities reaches a con- 
dition of seismic strain which usually is relieved rapidly 
at first, but subsequently more slowly. 

The small shocks which follow an initial large disturb- 
ance are known as after-shocks. The first shock which in 
1891 devastated Central Japan was accompanied by the 
formation of a large fault, and the 3364 small shocks 
.which succeeded this during the following two years are 
regarded as due to intermittent settlements of disjointed 
material. The decreasing frequency with which after- 
shocks occur may be represented by a curve. Dr E. 
Omori points out that the continuation of such a curve 
gives the means of determining the length of time which 
will probably elapse before the region to which it refers 
will return to the same seismic quiescence that it had 
prior to the initial disturbance. 

The positive results that we have respecting the period- 
icity of earthquakes are but few. Generally 
Period- earthquakes are somewhat more frequent during 
^ winter than during summer, and this applies 

to both the northern and southern hemispheres. This 
annual periodicity, which, however, does not show itself 
if only destructive earthquakes are considered, finds an 
explanation, according to Dr Knott, in the annual period- 
icity of long-continued stresses, as for example those due 
to the accumulation of snow and to barometric gradients. 
For certain earthquake regions there appears to be a dis- 
tinct semi-annual period for which no satisfactory explana- 
tion has yet been adduced. Although the elaborate 
registers of Japan, which have enabled us to group earth- 
quakes according to their respective origins and varying 
intensities, and to separate after-shocks from initial dis- 
turbances, have been subjected by Dr Knott to most 
careful analysis, with the object of discovering periodicities 
connected with the ebb and flow of the tides, the lunar 
day or lunar months^ nothing of marked character has 
been found. Certainly there is slight evidence of a period- 
icity connected with the times of conjunction and opposi- 
tion of the sun and moon, and a maximum frequency near 
the time of perigee, but the effect of lunar stresses is 
comparatively insignificant. Ordinary earthquakes, and 
especially after-shocks, show a diurnal period, but we can- 
not say that there are more earthquakes during the night 
than during the day. 

Many experiments and investigations have been made 
to determine a possible relationship between earthquakes 
and electrical phenomena, but beyond drawing attention 
to the fact that luminous appearances may accompany the 
friction of moving masses of rock, and that a temporary 
current may be established in a lino by the 
Magnetic disturbance of an earth plate, these inquiries 
^ena“ yielded but little of importance. The 

inquiries respecting a possible relationship 
between adjustments so frequently taking place within 
and beneath that region called the crust of the earth and 
magnetic phenomena are, however, of a more promis- 
ing nature. We have seen that at or near the origin 
of earthquakes which for several hours disturb conti- 
nents, and occasionally cause oceans to oscillate for longer 
periods, we sometimes have direct evidence of the bodily 
displacement of many cubic miles of material. When this 
material is volcanic it is almost invariably magnetic, and 
we perceive in its sudden rearrangement causes which 
should produce magnetic effects within an epifocal district. 
In Japan, where attention is being directed to phenomena 
of this description, not only have such effects been observed, 
but unusual magnetic disturbances have been noted prior 
to the occurrence of large earthquakes. These may, of 


course, be regarded as mere coincidences, but when we 
consider volcanic and seismic activities as evidences of 
johysical and chemical changes, together with mechanical 
displacements of a magnetic magma, it is reasonable to 
suppose that they should have at least a local influence 
upon magnetic needles. Another form of disturbance to 
which magnetic needles are subjected is that which accom- 
panies the passage of large earth- waves beneath certain 
observatories situated at great distances from earthquake 
origins. At Utrecht, Potsdam, and Wilhelmshaven the 
magnetographs are frequently disturbed by seismic waves, 
whilst at many other European observatories such effects 
are absent or only barely appreciable. To explain these 
marked differences in the behaviour of magnetic needles 
at different stations we are at present only in a position 
to formulate hypotheses. They may be duo to the fact 
that different needles have different periodic times of 
oscillation; it is possible that at one observatory the 
mechanical movements of the ground are much greater 
than at others; we may speculate on the existence of 
materials beneath and around various observatories which 
are different in their magnetic characters ; and, lastly, we 
may picture a crust of varying thickness, which from time 
to time is caused to rise and fall upon a magnetic magma, 
the places nearest to this being the most disturbed. 

A subject to which but little attention has hitherto 
been directed is the effect which displays of 
seismic and volcaiuc activities have had Effects on 
upon the human mind. The effects are dis- 
tinctly dual and opposite in character. In 
countries like England, where earthquakes are seldom 
experienced, the prevailing idea is that they are asso- 
ciated with all that is baneful. For certain cjirthquakes, 
which fortunately are less than 1 per cent, of those 
which are annually recorded, this is partially true. A 
disastrous shock may unnerve a whole community. Many 
become hysterical, and all are seized with terror, behaving 
for a time as if they have lost their reason. While the 
shakings continue, the “ Ora pro nobis,'' or its equivalent, 
will be heard on many sides. Effects of this nature, how- 
ever, differ in a marked manner witli different nationalities. 
After the shock of 1891, when Japan lost 9960 of its 
inhabitants, amongst the wounded indications of mental 
excitement were shown in spinal and other trouble. The 
cases of tetanus which were found may be attributed to 
contamination of open sores. Those who had escaped 
unhurt and were living in ruined buildings, on hearing 
the sounds which preceded very many Imnclreds of after- 
shocks, and realizing the possibility of a repetition of what 
had gone before, simply rushed for the open, to return 
a minute or so later laughing and joking at the continued 
recurrence of so many fdse alarms. Notwithstanding the 
lightheartedness of this particular nation, it is difficult 
to imagine that the long series of seismic effects chronicled 
in Japanese history, which culminated in 1896 in the loss 
of 29,000 lives by sea-wavea, has been without some effect 
upon its mental and moral character. Several earth- 
quakes are annually commemorated by special services at 
temples. In bygone times governments have recognized 
earthquakes as visitations of an angry deity, whom they 
have endeavoured to appease by repealing stringent laws 
and taxes. In other countries the sermons which have 
been preached to show that the tremblings of th© world 
were visitations consequent on impiety, and the prayers 
which have been formulated to ward off di.sastcrs in th© 
future, far exceed in number the earthquakes which gave 
rise to them. In 1755 many of the English clergy held 
the view that Lisbon was destroyed because its inhabit- 
ants were Catholics, whilst th© survivors from that 
disaster attributed their misfortune to th© fact that they 
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had tolerated a few Protestant heretics in their midst. 
To avoid a recurrence of disaster certain of these were 
baptized by force. In the myths relating to underground 
monsters and personages that are said to be the cause 
of earthquakes we see the direct effects which exhibitions 
of seismic and volcanic activity have produced upon the 
imagination. The beliefs, or more properly, perhaps, the 
poetical fancies thus engendered have exhibited themselves 
in various forms. Beneath Japan there is said to be a 
catfish, which in other countries is replaced by a mole, 
a hog, an elephant, or other living creature, which when it 
is restless shakes the globe. The Kamchadales picture 
a subterranean deity called Tuil, who in Scandinavian 
mythology is represented by the evil genius Loki. To 
come still nearer home, we have only to think of the refer- 
ence in the Decalogue forbidding the making of graven 
images of that which is in the earth beneath, to see in 
early Biblical history evidence of a subterranean mytho- 
logy. It cannot be positively stated how this arose, but 
it seems probable that the same causes which led to the 
creation of Pluto, Vulcan, and Poseidon gave rise to prac- 
tices condemned by Moses. The marked effect which 
these imaginary deities and creatures have had upon the 
literature and the pictorial and other arts of many nations 
hardly requires comment. The mental effects which 
accompany and follow small earthquakes may be compared 
to those we pay for when we ride upon a switchback. 
When an earthquake commences there is perhaps a little 
anxiety as to what may happen next, but when it is over 
the imagination is excited as to its cause, and there is 
a feeling of satisfaction that a new sensation has been 
experienced. Small carth-sMverings have often thawed 
the formalities of a dinner-party, and made strangers in 
hotels acquainted with each other. 

Perhaps the greatest practical benefits derived during 
the last few years from seismological investigations re- 
Baiiding to important changes and new principles 

withstand wliicli have been introduced into the arts of 
earths the engineer and builder when constructing 
quakes. earthquake countries. The now rules 

and formuke, rather than being theoretical deductions 
from liypotliescs, are the outcome of observation and 
experimont. True measures of earthquake motion have 
been given to us by modern seismometers, with the result 
that seismic destructivity can bo accurately expressed in 
mechanical units. Prom observation we now know the 
greatest acceleration and maximum velocity of an earth 
particle likely to be encountered ; and these are measures 
of the destructivity. The engineer is therefore dealing 
with known forces, and he has to bear in mind that these 
are chiefly ap].)lied in a horizontal direction, A formula 
connecting the acceleration requisite to overturn bodies 
of different dimensions has been given. The acceleration 
which will fracture or shatter a column firmly fixed at its 
foundation to the moving earth may be expressed as 
follows : — 


where 

a « the acceleration per sec, per sec. 

F«tho force of cohesion, or force per unit surface, 
which when gradually applied produces frac- 
ture, 

A « area of base fractured. 

B thickness of the column. 

/=« height of centre of gravity of column above the 
fractured base. 

w the weight of the portion broken off. 

With this formula and its derivatives we are enabled 
to state the height to which a wall, for example, may 


be built capable of resisting any assumed acceleration. 
Experience has shown that yielding first shows itself at 
the base of a pier, a wall, or a building, and it is therefore 
clear that the lower portion of such structures should be 
of greater dimensions or stronger than that above. Piers 
having these increased dimensions below, and tapering 
upwards in a proper manner, so that every horizontal 
section is sufficiently strong to resist the effects of the 
inertia of its superstructure, are employed to carry railways 
in Japan. In that country cast-iron piers are things of 
the past, whilst piers of masonry, together with their 
foundations, no longer follow the rules of ordinary 
engineering practice. 

After flood, fire, earthquake, or when opportunity 
presents itself, changes are introduced in the construction 
of ordinary buildings. In a so-called earthquake-proof 
house, although externally it is similar to other dwellings, 
we find rafters running from the ridge pole to the floor 
sills, an exceedingly light roof, iron straps and sockets 
replacing mortices and tenons, and many other departures 
from ordinary rules. Masonry arches for bridges or 
arched openings in walls (unless protected by lintels), 
heavy gables, ornamental copings, cappings for chimneys, 
have by their repeated failure shown that they are 
undesirable features for construction in earthquake coun- 
tries. As sites for buildings it is well to avoid soft 
ground, on which the movement is always greater than on 
hard ground. Excessive movement also takes place along 
the face of unsupported openings, and for this reason the 
edges of scarps, bluffs, cuttings, and river banks are 
localities to be avoided. In short, the rules and pre- 
cautions which have to be recognized so as to avoid or 
mitigate the effects of earthquake movement are so 
numerous that students of engineering and architecture in 
Japan receive a special course of lectures on this subject. 
When it is remembered that a large earthquake may 
entail a loss of life greater than that which takes place in 
many wars, and that for the reconstruction of ordinary 
buildings, factories, and public works an expenditure of 
several million pounds sterling is required, the importance 
of these studies cannot be overrated. Severe earthquakes 
are fortunately unknown in the British Isles, but we have 
simply to turn our eyes to earthquake-shaken colonies and 
lands in close commercial touch with Great Britain to 
realize the importance of mitigating such disasters as much 
as possible, and any endeavour to obviate the wholesale de- 
struction of life should appeal to the civilized communities 
of the world. 

An unexpected application of seismometry has been to 
record the vibration of railway trains, bridges, and steam- 
ships. An instrument of suitable construction Appiica- 
will give records of the more or less violent tionsof 
jolting and vibratory movements of a train, sbIswo- 
and so localize irregularities due to changes 
in the character of ballast and sleepers, to variation in 
gauge, (fee. An instrument placed on a locomotive throws 
considerable light upon the effects due to the methods of 
balancing the wheels, and by alterations in this respect a 
saving of fuel of from 1 to 5 Ib of coal per mile per 
locomotive has sometimes been effected. 

By mapping the centres from which earthquakes 
originate off the coast of Japan, we have not only deter- 
mined districts where geological activity is pronounced, 
but have placed before the cable engineer w^ell - defined 
localities which it is advisable to avoid ; and in the records 
of unfelt earthquakes which originate far from land 
similar information is being collected for the deeper parts 
of the oceans. Occasionally these records have almost 
immediately made clear the cause of a cable failure. 
Prom lack of such information in 1888, when three cables 
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connecting Australia with the outer world were simul- 
taneously broken, the sudden isolation was regarded as a 
possible operation of w^ar, and the colonists called out their 
naval and military reserves. Records of earthquakes 
originating at great distances have also frequently enabled 
us fo anticipate, to correct, to extend, or to disprove tele- 
graphic accounts of the disasters. Whatever information 
a seismogram may give is certain, whilst the information 
gathered from telegrams may in the process of transit 
become exaggerated or minimized. Otherwise unaccount- 
able disturbances in records from magnetogfaphs, baro- 
graphs, and other instruments employed in observatories, 
are frequently explained by reference to the traces yielded 
by seismometers. Perhaps the greatest triumph in seis- 
mological investigation has been the determination of the 
varying rates at which motion is propagated through the 
wmrld. These measurements have already thrown new 
light upon its effective rigidity, and if we assume that the 
density of the earth increases uniformly from its surface 
towards its centre, so that its mean density is 5-5, then, 
according to Knott, the coefficient of elasticity which 
governs the transmission of preliminary tremors of an 
earthquake increases at a rate of nearly 1 ‘2 per cent, per 
mile of descent. These, then, are a few of the results which 
seismologists have attained, and considering how much has 
been accomplished during the last few years, we may surely 
claim for the study of the changes in progress within the 
planet on which we live as much attention as is devoted 
to the study of the ocean, the atmosphere, and the stars. 

Authorities. — J. Milne. Seismology. London, 1898 ; Earth- 
quakes. London, 1898. — Transactions of the Scismological Society 
ofJapan^ vols. i.~xvi. ; Scismological Journal^ vola. i.-iv. Yoko- 
hama, 1880-95. — Bolletiino della Societet Sismologica ItaUana, 
vols. i.-v. Romo, 1895. — Ewing. Memmr on Earthquake 
Measurement. Tokio, 1883. — Ec'^orts of the British Association^ 
1881-1902.— E. VON Eebeur-Paschwitz. Das ITorizontaljjendcl. 
Halle, 1892. (jr. Ml) 

East Africa, British. — British East Africa, in 
its widest sense, includes all the territory placed under 
British influence on the eastern side of the continent 
between the latitudes, roughly speaking, of S. and 
10'* K It is bounded on the S. by German East Africa, 
on the W. by the Congo State, and on the K., where its 
limits are still in part undefined, by the Egyptian Sudan, 
Abyssinia, and Italian Somaliland. The total area is 
estimated at about 670,000 square miles. Administratively 
it comprises the protectorates of Zanzibar (consisting of 
the islands of Zanzibar and Pemba), British East Africa, 
and Uganda. Apart from a narrow belt of lowlands 
along the coast, the mainland area, which extends from the 
Umba river in the south to the Juba in the north, belongs 
almost entirely to the great lake plateau of East Africa, 
rarely falling below an elevation of 2000 feet, while exten- 
sive sections rise to a height of 6000-8000 feet The 
primary surface features run generally in zones from north 
to south. From the coast lowlands a series of steps with 
intervening plateaux leads to a broad zone of high ground 
remarkable for the abundant traces of volcanic action. 
This broad upland is furrowed by the great East African 
“rift-valley,” formed by the subsidence of its floor, and 
occupied in parts by lakes without outlet. Towards the 
west a basin of lower elevation is partially occupied by 
Victoria Myanza, drained north to the Nile, while still 
farther inland the ground again rises to a second volcanic 
belt, culminating in' Mount Ruwenzori (18,000 feet), and 
traversed by a line of depression occupied by Lakes Albert 
Edward and Albert, the Western Nile reservoirs. The 
western boundary of British East Africa is mainly formed, 
beyond the western rift-valley, by the crest of the water- 
shed between the Nile and Congo basins. 


Coast Zone and Eastern Plateaux. — The first of the 
parallel zones — the coast plain or “ Temborari ” — is o-ener- 
ally of insignificant width, varying from 2 to 10 miles 
except in the valleys of the main rivers. It consists 
largely of coral rock partially covered with deposits of 
alluvium or sand, the latter forming ridges sometimes 400 
feet high. The shore line is broken by bays and branching' 
creeks, often cutting off islands from the mainland. Such 
are Mvita or Mombasa in 4“ 5' S., and the larger islands of 
Lamu, Manda, and Patta, between 20“' 20' and 2°. Farther 
north the coast becomes straighter, with the one indentation 
of Port Durnford in 1° 10' S., but skirted seawards by a 
row of smaU. islands. The northern interior east of the rift- 
valley is still little known, and a detailed descrii)tion must 
therefore be confined to the more southern parts. Ikiyond 
the coast plain the country rises in a generally wclbdeflned 
step or steps to an altitude of some 800 feet, forming the 
wide level plain of the “ Nyika ” (uplands), largely com- 
posed of quartz. In the south this zone 1ms a width of 
some SO miles, but it widens out northwards, and seems to 
occupy a largo i)art of the northern interior. The next 
stage in the ascent is marked by an intermittent line 
of iiioimtainKS — gneissose or schistose— running generally 
north-north-west, sometimes in parallel chains, and repre- 
senting the primitive axis of the continent. Ilieir height 
varies from 5000 to <S000 feet. The ])rinci]>al units are 
the Bura Mountains in 3 Jr'* to > 8 ., the Jiilu or Dyulu 
range between 2'|" and 2|'’ iS., the Iveti Mountains in 
l-^" S., and various ranges in the distric.ts of Kikuyu and 
Ukamba. East of the latter the platwm it, self st'cms to 
consist of a wide extent of grass. Fartlu'r inland wide 
uplands, largely grass-covered, and known to the inhabitants 
as Rangatan, extend to the eastern cMlge of the*- rift-vidley, 
though varied with cultivated grouiul and forest, the former 
especially in Kikuyu, the latter between 0" and O'" 40' S'. 
The most extensive grassy plains art^ those of Kajite or 
Kapote and Atlii, between U and 2“ S. fl'he, general alti- 
tude of those uplaTids, tha snrfacci of win eh is largely 
composed of lava, varies from 5000 to 8000 fetl-, the 
higlicat portion occurring on or near the e(juat(H’, iK^yond 
which the high Laiki]>ia plateau falls gradually to the 
north. This zone contains the highcjst tilevalicms in British 
Fjast Africa, including tlie voktanic; j)ile of Kenya 
(17,200 feet), Kcttima (13,400 feth), a, ml Nandarua 
(12,900 foot). To the west tlio fall to the rift-valley is 
marked by a lino 'of cliffs, of wliicli. the best ch dined portions 
are the Kikuyu escarpment (800 feet), just south of U 8.; 
the Kinaiigop (isca,ri)rn(mt, a little north of the same 
parallel • the Laikipia escarpment, on the (upiator ; and the 
cliffs of Morongop, a little south of F N. In the intervals 
the descent is often innch more gradual. 

Mivers of the East Coast— Om) of the main WTitcrshcds 
of East Africa runs in close proximity to this t^astern wall 
of the rift-valloy, separating the basins of inlaml drainage 
from the rivers of the cast coast, of winch the two largest, 
wholly within British East Africa, are the Babaki and 
Tana. The Babaki rises (as the Athi) in F 42' B., and after 
flowing north-east for 70 miles across the K'a|K)te and Athi 
I)laina, turns south-south-east under the wooded slopes of 
the Yatta ridge, which shuts in its basin on the east. In 3*' S. 
it turns east, and in its lower course (known as the Babaki) 
traverses the sterile quartz-land of the outer plat^jaii. The 
actual valley is in parts low and flat, coverc?d with forest 
and scrub, and containing small lakes and backwaters con- 
nected with the river in the rains. At this scMon the 
stream is deep and strong, and of a turbid yellow colour, 
hut navigation is interra])tcd by the Lugard falls, about 100 
miles from its mouth. Its total length is about 400 miles, 
but, apart from the numcirous small feeders of the upper 
river, almost the only tributary is the Tzavo, from the 
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east side of Kilimanjaro, which enters in about S*’ S. 
The Tana is both longer and larger than the Sabaki. One 
series of its numerous headstreams traverses the Kikuyu 
plateau north of the Athi, while others flow down the 
southern and eastern slopes of Kenya, uniting with the 
former to form the Kiloluma, a rapid stream traversing a 
broken rocky country, with many falls. Beyond 39° E. no 
tributary of any importance is known to join the main 
stream, which flows in a wide curve east and south, its 
course being very tortuous, the current rapid, and the 
channel much obstructed by snags. Its width varies, as a 
general rule, between 100 and 200 yards. The banks are 
generally low, in part forested and inundated at high water, 
but away from the river the country appears to consist of 
dry plains covered with mimosa scrub. Adjoining the 
Lower Tana are many backwaters, which seem to show that 
the course has been subject to great changes. In 2° 20' S. 
the river again turns oast, but during the last 10 miles it 
flows south-west, parallel to the -coast, finally entering the 
sea across a dangerous bar. Some 20 miles from the 
mouth the narrow Belasoni canal connects the Tana with 
the Ozi, the intervening country being deltaic in character, 
and at higli water a discharge takes place in this direction. 
()l)servations made at Golbanti by the Eev. W. Ormerod 
show that the T\iua rises twice in the year, being high in 
June and July and again in Kovembor and December, 
tliese periods coinciding with the rainy seasons in the 
Kenya region. 

Th^ ./Hmtarn Rift-Valley . — Coming next to the rift- 
valley, this, though with a generally level floor, is divided 
by transverse riilgos into a series of basins, each con- 
taining a lake without outlet. The southernmost section 
witluii British East Africa is formed by the arid Dogilaiii 
phiins, tlraimul south towartls German tenitory. At their 
north end rise the extinct volcanos of Suswa (7800 feet) 
and Longouot (H700), the latter on the ridge dividing off 
the next Inisiii-— that of Lake Naivasha. This is a small 
fresh- water Jake, 6312 feet above the sea, measuring some 
13 miles csach way. Its basin is closed to the north by the 
ridge of Mtniut Burn, beyond which is the basin of the still 
smaller Lakes Nakuro (5845 feet) and Elmcnteita (5860 
feet), followed in turn by that of Bariiigo. This lake (15 
miles long by 8 broad, altitude 3300 feet) lies at the north 
end of tile basin, the southern parts being drained north 
by the Kyuki river, which, however, is lost in a swamp 
just before reaching Baringo. At the foot of the eastern 
escarj uncut, and separated from the Baringo basin by sub- 
sidiary ridges, are Lakes Kibibi (4820 feet) and Losuguta 
(3050 feet). Beyond Baringo the valley is again drained 
north into Lake Bugota, in 2^* K, some 35 miles long, 
while north of this lies the much larger Lake Budolf, the 
valley becoming here somewhat less defined. 

Tits ffmkm EmirpnmnM and Idatsaux . — On the west 
of tlio rift-valley the wall of clifis is best marked between 
the equator and V B., where it is known as the Man 
cscarpnnmt, and about F N., where the Elgoyo escarpment 
falls to a loiigitiidiual valley separated from Lake Baringo 
by the ridge of Kainasia. Opposite Lake Kaivasha the total 
height of the M;ui (iscar[)m<int is some 3000 feet. At the 
top occurs a vast forest, in great part unexplored. To the 
south the woods become more 0 |)cn, and the ])lat 0 au falls 
towards an opn country drained towards the Dogilani 
plains. On the west the cultivated districts of Sotik and 
.Lumbwa, broken by wooded heights, fall towards Victoria 
Nyaiiza. The Man plateau reaches a height of 9000 feet 
on the o(|uator, north of which is the somewhat lower 
Kandi country, well wittered and partly forested. In the 
treeless “red-plain” of Gnash Kgishii, abreast of Elgeyo, it 
again rises to a height of over 8000 feet, and to the west 
of this is tJm great mountain mass of Elgon. All these 


plateaux west of the rift-valley are included in the Uganda 
Protectorate. 

Climate, Fauna, Flora , — In its climate and vegetation British 
East Africa again shows an arrangement of zones parallel to the coast. 
Close to the sea, where the raintallis fairly plentiful, the low plain 
is covered with thick bush. The outer plateaux, especially the 
“Kyika/' have a scanty rainfall, and form arid steppes with a 
sparse scrub vegetation. The uplands beyond are generally fertile, 
clothed with rich pastures alternating with cultivated ground 
and forest, the latter covering a large part of the Man plateau. 
Farther west the rainfall increases, and m Uganda and neighbour- 
ing countries cultivated land and pasture are varied with luxuriant 
groves of bananas, which form a chief item in the food of the in- 
habitants. The higher mountains have a distinct llova, represeu tin rr 
the remnants of the flora of a cooler period. Lugi. niiumnals 
are plentiful, especially on the drier steppes. They include the 
elephant (more and more restricted to unfrequented districts), 
rhinoceros, many kinds of antelope, giralie, hippopotamus, lion 
and other carnivora. In many parts the rhinoceros is particularly 
abundant and dangerous. 

Natives , — The inhabitants include representatives of various 
stocks, as the country forms a borderland between the Kegro and 
Hamitic races, and contains many tribes of mixed or doubtful affin- 
ities. The Bantu division of the former is represented chiefly in 
the south, the principal tribes being the Wakamba, Wakikuyu, 
Wa-Giriama, Wapokomo, Waboni, &:c. In the west the Bantu 
peoples (Wagaiida, Wanyoro, &:c.) have been subject to intruders 
of Galla stock (Wahunia), who are cattle-rearers, while the subject 
population ]ji‘actise agriculture. In the north-west — on the Upper 
Kile — the tribes are more nearly related to the true Kegroes, 
though sometimes jdaced in a distinct group as “Nilotic.’" Of 
Hamitic race are the Masai, a race of cattle- rearers speaking a 
Nilotic language, who in deoieasing numbers occupy the uplands 
bordering on the eastern rift- valley. Farther north they are 
represented by the Turkana and other tribes dwelling between 
Lake Rudolf and the Kile. A section of the Masai, which has 
adopted the settled life of agriculturists, is known as the Wakwafi, 
The Galla section of the Hamites is represented, among others, by 
the Borans of the plains east of Lake Rudolf, while Somalis occur 
in the coast-lands between the Tana and Juba rivers. Primitive 
hunting tribes are the "Wandorobo in Masaihind and scattered 
tribes of small stature in various parts. The immediate coast-land 
contains a mixed population of Arab and Hindu immigrants, with 
representatives of numberless interior tribes. Missions have been 
at work for many years, both on the coast and in the Uganda 
region, and increasing numbers of native children are being edu- 
cated in mission schools. 

Annexation and Administration , — The Portuguese held posts 
on the coast during the ICth and 17th centuries, but finally aban- 
doned Mombasa in 1729. The interior was first made known in 
the middle of the 19th century by the journeys of Krapf, Reb- 
maiin, Yon der Dceken, and others, followed a little later by the 
great expedition of Speke and Grant to the Upper K ile region. The 
countries east of Victoria Kyanza (Masailand, &o.) were, however, 
first traversed throughout their whole extent by Joseph Thomson 
in 1883-84:.^ When, almost immediately afterwards, Germany 
secured a footing on the coast opposite i^Ianzibar, a British claim, 
ratified by an agreement with Germany in 1886, was made to the 
districts behind Mombasa, the administration of the coast towns 
being ceded by the sultan of Zanzibar. In 1 888 the British East 
Africa Company obtained a charter placing the government of the 
territory in its hands, but, after doing much to open up the 
country, and securing Uganda for Great Britain, was ibreed by lack 
of resources to make over its rights to the British Government 
(1896). Uganda was then declared a British protectorate, and in 
1896 the districts between tlie latter and the coast were formally 
taken over hy the Foreign Office as tlie British East Africa Protec- 
torate. The islands of Zanzibar and Pemba had been taken over 
in 1890 by agreement with Germany. 

British Fast Afriea Protectorate . — The British East Africa Pro- 
tectorate, which, roughly speaking, extends to the rift-valley, has 
been divided into the four provinces of Seyyidieh (the coast 
province, capital Mombasa), Ukarnba (capital Kairobi),^ Tanaland 
(caj)ital Lamu), and Jubalaud (capital Kismayu), each being in turn 
divided into districts and subdiatricts. These are-yin Seyyidieh, 
districts : Vanga, Mombasa, and Mcliudi ; subdistricts, Rabai and 
Takaungu. In XJkamba, districts : Teita, Kitui, Masailand, Ulu, 
and Kenya ; subdistricts, Kikumbului and Taveta. In Tanaland, 
districts ; Lamu, Port Durnford, and Tana river. In Jubaland, 
districts : Upper and Lower Jubaland. The area (apart from the 
northward extension not yet organized or under control) is esti- 
mated at 80,000 square miles, and population 2, .600, 000, including 
25,000 Asiatics and 450 Europeans and Eurasians. The revenue 

^ For further details on exploration, see Afrioa. 
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for 1897-98 amounted to £43, 481 j for 1898-99, to £69,400 ; and for 
1899-1900 was estimated at from £75,000 to £80,000. The capital 
ot' the protectorate is Mombasa, which is also the largest town 
(population, 27,000). It has two excellent harbours, one on each 
side of the island ot Mvita or Mombasa, on the eastern side of which 
the town is placed. The harbour on the south-west side is known 
as Port Kilindini, and here, on the west side of the island, is the 
terminus of the Uganda Railway, with a pier and other works. On 
the mainland, nearly opposite Mombasa town, is the settlement of 
treed slaves called Freretown, after Sir Bartle Frere. The second 
largest town is Lamu, on the island of the same name, besides 
which the most impoitant are Melindi, Patta, Kipini, Port Durn- 
ford, and Kismayu. Much has been done to open up the country 
by means of roads, including a trunk road from Mombasa by 
Kibwezi in the upper Sabaki basin and Lake Naivasha to Berkeley 
Bay on Victoria Nyanza. But the most important work taken in 
hand is the construction of a railway from Mombasa to that lake, 
for which a survey was executed in 1892, and on which work was 
commenced in 1896. The line chosen roughly coincides with that 
of the road just mentioned, until the ecxuator is reached, after 
which it will strike by a more direct route across the Man plateau to 
Lake Victoria, which it will reach at Port Florence on Kavirondo 
Bay ; total length, 582 miles. The most serious dilhculty has 
been the descent of the escarpment of Kikuyu to the riffc- valley, 
which has necessitated the most skilful engineering. The total 
length of the line constructed up to April 1901 was 488 miles. 

Resources and Commerce. — The resources of British East Africa 
arc still little developed. The coast-lands, however, contain much 
lertile soil suitable for the cultivation of cotton, jute, the cocoanut, 
oil-seeds, fibres, &c., while the jungde products include rubber, copal, 
orchilla, &c. The grassy uplands of the interior are eminently 
suited for cattle-rearing, and at the higher elevations European 
crops might be grown with success. The comparative healthiness 
of these plateaux might possibly allow of their settlement by 
white men. The imports, which in 1897-98 reached a total of 
about 4-| million rupees, and in 1898-99 about 7 millions, were 
valued at 6,642,000 rupees in 1899-1900 ; the exports, which in 
the former two years were little over 1 million rupees, in 1899-1900 
rose to 1,825,000. The chief articles imported are piece and trade 
goods, rice, grain, and flour, while the exports consist principally 
of ivory (which showed a large increase in 1899-1900), rubber, hid<56 
and horns, and grains. Shipping entered, in 1897-98, to the 
extent of 196,630 tons ; in 1898-99, 321,440 tons ; in 1899-1900, 
332,882 tons. 

See also Uganda, Zanzibah. 
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Hunting %n East Equatorial Africa. Lond on, 1 898. — Fitzgrbat^D. 
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-Tohnston. The Colonization of Africa, 1899. — Smith. Road- 
Making and Surveying in British East Africa,” Geographical 
Journal, September 1899. — Mackinder. Journey to the 

Summit of Mount Kenya,” Geographical Journal, May 1900. 

(b. He.) 

Ea.st Africa., German, occupying the east 
centre of the African continent, was acquired for Ger- 
many by treaties which Dr Peters, Graf Pfeil, and Dr 
Jiihlke concluded with a number of chiefs in November 
and December 1887. An imperial charter was granted on 
the 27th of February 1885, and on the 28th of October 
1890 the sultan of Zanzibar ceded his suzerainty over the 
coast and the island of Mafia to the German emperor. 
The protectorate extends from V S. lat. to IT S. lat. 
and 30“ to 40“ E. long. On the E. it is bounded by the 
Indian Ocean, on the KE. and N. by British East Africa. 
The boundary line runs from the mouth of the tJmbo 
river to Lake Jipe and Mount Kilimanjaro, including both 
in the protectorate, and thence to Victoria Nyanza, crossing 
it on r S. lat., which parallel it follows till it reaches 30“ 
E. long. On the 1st of July 1890 it was stipulated that 
this line should be subject to an alteration in case it 
included Mount Mfumbiro, which was to fall into the 


British sphere of influence. In the west it is separated from 
the Congo Free State as follows, according to the agreement 
of 1st to 25th August 1885. From the point of inter- 
section of 1° S. lat. and 30“ E. long., nearly straight to 
the north end of Lake Tanganyika, along the middle line of 
the lake to where this is intersected by the south boundary 
line of the Congo Free State in about 8“ 30' S. lat. In 
November 1900 a disputed boundary on Lake Kivu was 
decided by the King of the Belgians in favour of Germany. 
The agreement of 30th July 1890 arranged the boundary 
between Lakes Tanganyika and Nyasa as follows. From 
Tanganyika along the river Kilamba to the junction of its 
two arms ; thence in a line which is not fixed with absolute 
precision to the point where 35“ E. long, intersects the 
river Songwe, which it follows to the lake. Koimd the 
northern end it follows the shore of the lake, which it 
leaves on that degree of S. lat. ou which the river 
Msinge enters the Koviima; joining these two points, it 
follows the latter river to the Indian Ocean, according to 
the agreement between Portugal and Germ any of 30th 
December 1886. Those boundaries include an area of about 
385,000 square miles, with a population roughly estimated 
at 3,000,000 to 8,000,000. 

Physical Features . — The coast of German P]ast Africa 
is chiefly composed of coral, and is generally low, partly 
sandy, partly covered with bush, or mangroves. Only 
where the Arabs have established settlements the cocoa- 
palm and mango tree introduced by tliem give char- 
acter to the vegetation. The coast, though, little indented, 
has several good harbours, amongst them Tanga (5000), 
Dar-es-Salaam (13,000), Kilwa (10,000), Kisiwani, IJndi, 
Mikindani, Bagamoyo (13,000). I.lie littoral plain is from 
10 to 30 milcB wide and 620 miles long ; it is bordered on 
the west by the precipitous eastern side of tlui interior 
plateau of Central Africa. As a whole this plateau, con- 
siderably tilted from its horizontal position, attains its 
highest elevation north of Lake Nyasa, wluu’ti sev(»ral peaks 
rise to 8000 feet, one to 9000, while its mean altitude is 
about 3000 to *1000 feet. From this region ciountry 
slopes gently towards the north-west, and is riotdistingiiiMlK'd 
by any considerable mountain ranges. A diHip narrow 
gorge, the so-called “ rift-valley,” traverses the middle of the 
I)latoau in a meridional direction, In the north firn part of 
the country it spreads into several side valh^ys, from one of 
which rises the extinct volcano Mbunt Kilimanjaro' (19,200 
foot), the highest mountain in all Africa. Its glacier sends 
down a thousand rills which combine to form the Pangani 
river. East of Mount Kilimanjn.ro arc thoPard Mountains, 
separated from the coMt only by a comparatively narrow 
strip of plain. The Pangani is navigable for 12 to 18 
miles, the llufiji for more than GO mik*.B from the coast, 
and its tributary, the XJlanga, for a mucdi greater distance. 
Tho Wami and Kingani spring from the platt?au border 
and tho mountoins fringing it ; only latter river has 
been ascended by a steam laimclu The Ilovuma, though 
broader than tho other rivers, is very shallow, so that all 
attempts at naviga,tion have proved failures. West of tho 
rift-valloy tho plateau sends its water through tho Mala- 
garazi to Lake Tanganyika and thence to the Atlantic, 
through the Kagera and other smaller rivers to Lake 
Victoria and the Nile, Lake Nyasa in the soiithern part 
of the country and Lake Tanganyika fill the deepest part 
of tho Central African rift-valloy. Several smaller lakes 
occur in parts of the eastern rift, Lake liikwa is pre- 
sumably only the remnant of a huge swamp, tho extent of 
which varies with the rainfall of each year. Lake Victoria, 
tho largest of all African lakes, is the reservoir which gives 
rise to the Nile, 

Meteorology cliniato derives its chief characteristic from the 
monsoons. On the coast the south-east monsoon sets in in April, 
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and tlie north-east monsoon in November. In the interior April 
brings south-east winds, which continue until about the beginning 
of October. During the rest of the year changing winds prevail. 
These winds are charged with moisture, which they part with on 
ascending the precipitous side of the plateau. The heat, though 
scarcely greater here than in the interior, is sometimes oppressive. 
Eain comes with the south-east monsoon, and on the northern part 
of the coast the rainy season is divided into two parts, the great 
and the little Masika : the former falls in the months of September, 
October, November ; the latter in February aud March. In the 
interior the climate has a more continental character, and is 
subject to considerable changes of temperature ; the rainy season 
sets in a little earlier the farther west and north we proceed, 
and is well marked, the rain beginning in November and ending in 
April ; the rest of the year is dry. On the highest parts of the 
plateau tlic climate is almost European, the nights being sometimes 
exceedingly cold. Kilimanjaro has a climate of its own; the west 
and south sides of the mountain receive the greatest rainfall, while 
the cast and north sides are dry nearly all the year. On a moun- 
tain of such height all degrees of temperature are to be met with. 
Malarial diseases are rather freq[uent, more so on the coast than 
farther inland. The Kilimanjaro region is said to enjoy immunity. 
Smallpox is freq^uent on the coast, but is diminishing before 
vaccination ; cases of other epidemic diseases are extremely rare. 

Flora and Fauna, — The character of the vegetation varies with 
and depends on moisture, temperature, and soil. On the low 
littoral zone the coast produces a rich tropical bush, iu which the 
mangrove is very prominent. Cocoa-palms and mango trees have 
been planted in great numbers, and also many varieties of bananas. 
The bush is grouped in copses on meadows, which produce a coarse 
tall grass. The river banks are lined with belts of dense forest, in 
which useful timber occurs. The Hyphmna palm is frequent, as 
well a.s various kinds of gum-producing mimosas. The slopes of 
the plateau which face the rain-bringing monsoon are in some 
places covered with primeval forest, in which timber is plentiful. 
The silk-cotton tree {Bomha^Ji cdha), miomba, tamarisk, copal tree 
{Ilymtmm courbaril) are fre(iuent, besides sycamores, banian 
trees {Ficus mdka), and the delob palm {Borassus cethiopum). It 
is here wo find the Laridolplda florida^ which yields the best rubber. 
The plateau is partly grass land without hush and forest, partly 
steppe covered with mimosa bush, which sometimes is almost 
impenetrable. Mount Kilimanjaro exhibits on a vertical scale the 
various forms of vegetation which characterize East Africa (see 
Kilima-NJAHo). East Africa is rich in all kinds of antelope, and 
the elephant, rhinocero.s, and hippopotamus are still plentiful in 
parts. Characteristic are the giralfe, the chimpanzee, and ostrich. 
BuTalocs and zebras occur in two or throe varieties. Lions and 
loopard.s sometimes stray down to the coast. Crocodiles are found 
in all the larger rivers. Snakes, many venomous, are frequent. 
Of birds there are comparatively few on the steppe, but rivers, 
lakes, and Hwarn])a abound with them. Locusts have often been 
observed in late years, and ants of various kinds are often a plague. 
The tsetse ily {Qlossiua morsitans) infests several districts ; the 
sand-flea has been imported by labourers returning from, the west 
coa.st. Land and water turtles are freqiient. 

EUmography, — On the coast wo lind Arab and Indian immigrants, 
who are agriculturists and merchants. The Waswaholi are a tribe 
sprung from a mixture of these immigrants with Bantu natives. 
They are Islamites. In the interior can be distinguished two 
classes of Bantu negroes ; one with a migratory tendency towards 
the north and an addition of Zulu immigrants, the other with a 
similar tendency towards southward expansion and an admixture 
of Hamitic and Nilotic elements. The older groups of Bantu are 
chiefly agriculturists aud live in conical houses, while the others 
comprise the cattle-raising tribes, who live in s(juare mud -plastered 
houses called Umbcy which can bo easily fortified and defended. 
The agriculturists are good labourers, and willi^ly take service 
with the whites ; they form the great caravans. The cattle-raising 
tribes are less sociably inclined, and often very warlike. In 1891 
the rinderpest brought to the verge of ruin those who, like the 
Masai, would not adojit agriculture as a means of livelihood. 

Government — Tlie coast is divided into six districts (Be%irkS’ 
amnter)^ Tanga, Pangani, Bagamoyo, Dar-es-Salaam, Kilwa, Mik- 
indani. In the interior there are ten stations {Statiom'bezw’kc), 
Victoria Nyanm, Kilimanjaro, Tabora, Kilimatinde, Mpwapwa, 
Kilossa, Tanganyika, Langenburg, Ulanga, and Lindi. Each 
station has a chief, who is subordinate to the oflScial of his 
district, these in their turn being under the governor, who resides 
in I)ar-es- Salaam. The lieutenant-governor is also commander of 
the colonial force, consisting (1901) 011635 regular and 168 irregular 
coloured soldiers, with 44 commissioned, 110 non-commissioned 
white officers, 12 coloured non-commissioned officers) and 18 
medical officers. There are 61 field-guns. The stations have to 
maintain communication with the native chiefs, and peace in the 
interior ; they have to introduce as far as possible cultivation of 
valuable products, and to establish and maintain roads. The 
district chiefs on the coast administer their districts in the 
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ordinary way, with the assistance of a police force and a regular 
stall of officials. They have to keep an eye on the suppression of 
slavery and on the regulation of the supply of labour. They are 
entrusted with the functions of judges in all cases of litigation 
between coloured people ; in cases involving amounts exceeding 
1000 rupees, appeal to the governor is admissible. There are two 
ordinary judges and one chief justice m the colony ; the latter 
conjointly with the governor presides over a court of appeal. 

Finance. — The revenue is raised by taxes on imports and exports, 
on consumption and from licences for the sale of spirituous liquors^ 
aud wood-cutting, harbour and other dues, and the natives have 
to pay a hut tax. Receipts for the sale of lauds are also beginning 
to swell the revenue. The expenditure is for civil and military 
administration, the small fleet of steamers maintained by the 
colonial government, and the caravans, which keep up communi- 
cation with the stations in the interior and supply them with 
European necessaries. In the budget for 1899-1900 the revenue 
(including Imperial contribution of 5,985,000 marks) and expendi- 
ture balanced at 8,496,000 marks. The Imperial contribution for 
1900-1901 was 6,830,000 marks. 

Missions. — There are ten missionary societies — six German, one 
French, three English. Three of the ten are Roman Catholic. 
One of the latter, the Ilission du Sacr6 Coeur in Bagamoyo, the 
oldest mission, has been very successful in training young negroes 
to he useful mechanics. There are several schools, and the 
number of young people who can read and write is increasing 
rapidly. On the coast the inhabitants profess to be Moslems. 

Communications. — The German East Africa line of Hamburg runs 
a fleet of first-class steamers to East Africa, which touch at Tanga, 
Dar-es-Salaani, and Zanzibar. Two steamers go to Bombay once in 
three weeks ; and of other lines, the Messageries Maritimes and 
British East India Steam Navigation Company call once a month 
at Zanzibar. Proper roads only exist where constant traffic keeps 
them open. A railway has been laid from Tanga to Korogwe. 
Regular postal communication is maintained with the stations in 
the interior, through native runners, twice a month. There is a 
submarine cable from Dar-es-Salaam to Zanzibar, and an overland 
line connecting all the coast stations. 

Froduction.-x-Th^ country is rich in natural products which are 
found in the forest or cultivated by the natives. The former 
are chiefly rubber, copal, bark, various kinds of fibres, orseille, 
timber, pepper, honey ; the latter cocoanuts, tobacco, sugar-cane, 
cotton, vanilla, sorghum, panicillaria, olcusine, arachis, sesame, 
maize, rice, beans, peas, bananas, batatas and yams, manioc and 
hemp. Animal products arc ivory, hides, tortoiseshell, and 
pearls. On the plateau in the interior large herds of cattle 
are reared by the natives, who in the lowlands are chiefly agri- 
culturists. The peoifle have many small native smithies. Useful 
minerals exist, but are not yot exploited. Coal, iron, graphite, 
and salt have been found, and gold too, though not in paying 
quantities. 

The imports and exports have been a.s follows, in marks ; — 



18S8. 

1805. 

1898. 

Imports . . 

Exports. . 

2,485,163 

4,270,653 

7,620,000 

3,257,584 

16,401,705 

5,996,930 


The chief exports were ivory, rubber, sesame, and gum. 

No sooner was G-erman East Africa annexed than companies 
were formed for the purpose of exploiting the country by trading, 
planting, and mining. The first was the Deutsch Oestafricanisene 
Gesellschaft, founded in 1885, which now owns large capital, has 
trading stations in each seaport, and seven flourishing plantations 
in various parts of the country. It is the owner of vast tracts of 
land, which in time are expected to become extremely valuable. 
No fewer than forty trading companies have been established since 
then, and all are in a more or less thriving condition ; a compara- 
tively large number of private individuals have laid out plantations, 
from which they are beginning to derive a considerable return. 
Coffee and tobacco are the chief products, and thrive so well in the 
northern parts of the littoral zone of the protectorate, that 
Usambara and Par^ have become favourite districts for agricultural 
enterprise. 

Authohitibs. — F. Stuiilmann, Mit Mmin Pasha im E&rzen 
von Africa. Berlin, 1894.— Bauhakn. Burch Masailand. 
Berlin, 1894. — Bnix Fobusteb. Deutsch Ostafrica. _ Leipzig, 
1890. — K. Haissert. Deutschlands Kolonien. Leipzig, 1899.— 
Baumann. Bsamhara. Berlin, 1891. — Sir H. H. Johnston. The 
Colonization of Africa, 1899.— J. 8!. Keltie, Partition of Africa, 
1896. Reference should he made to British F.^ 0. Report ou 
East Africa, the German White Books, the Mitteilungen aus den 
Beutschen Bchutzgebiete, and the Annual Report issued by the 
German Colonial Office. (j. von T.) 
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East Africa^ Portugoese^ or^Mosam- 

biC|IJ0| a province of the East Coast of Africa, belonging 
to Portugal, stretching 1430 miles along the Indian Ocean, 
between 10° 40' and 26° 52' S. lat. 

Boundaries and Physical Geography. — By treaties with 
Germany in 1886 and in 1894, and with Great Britain 
in 1891, the boundaries are as follow: — On the N. by 
10° 40' S. lat. to the Eovuma, and this river as far as the 
conhuence of the M’Singe, and thence due W. to the 
E. shore of Lake ISTyasa; on the W, along the E. shore 
of the lake southwards as far as 13° 30' S. lat., thence S.E. 
to the E. shore of Lake Shiuta, along this lake and in a 
straight line from its S. extremity to the E. side of Lake 
Shire, down its E. side to the S. end, and straight on to the 
most E. affluent (M’losa) of the river Ruo, which stream 
it then follows as far as its confluence with the Shirh 
Erom that point it coincides with the Shir6 as far as a 
point a little below Shiwanga, thence due W. until it inter- 
sects the watershed between the Shire and the Zambezi ; 
then it follows this watershed, and the watershed between 
the Zambezi and Lake Nyasa as far as 14° S. ; after that 
it turns S.W. and goes to the point where the river Ar- 
wangua is cut by 15° S. lat., and thence follows this river 
to its confluence with the Zambezi. On the S. of the 
Zambezi the Portuguese boundary strikes from a point 
opposite the mouth of the Arwangua and goes due 18. to 
16° S. lat., which it follows as far as 31° E. long., thence 
E. to the outer section of the river Mazoc and 33° E. long., 
continues along this meridian to 18° 30' S. lat, then follows 
southwards along the upper edge of the Manica plateau as 
far as the river Save, and follows the course of this river 
to its confluence with the Lunde.* From that point it 
makes for the N.E. corner of t]ie Transvaal Colony, then 
goes S. over the Lebombos and Swaziland frontier to the 
river Maputo, follows this river to the confluence of the 
Pongolo, and finally runs thence due E. to the Indian Ocean 
near Oro Point. Portugal at one time claimed almost un- 
limited areas in the interior of the continent, but by the 
extension of British entcri)ris 0 in the south and west, and 
German enterprise in the north, the limits of the territory 
have been defined as above. 

Orographically the backbone of the province south of the 
Zambezi is formed by the Lebombo Mountains, which, how- 
ever, nowhere exceed 2070 ft. in height ; the Manica plateau, 
where Mount Doe rises to 7875 ft. and Mount Panga to 
7610 ft. ; and the Gorongosa plateau, with Mount Miranga 
(6550 ft.), Enhatete (6050 ft.), and Gogogo (5900 ft.). 
The chief mountain range, however, lies north of the Zam- 
bezi, namely, the Namuli Mountains, in which Namuli Peak 
rises to 8860 ft., and Molisani, Mruli, and Mresi attain to 
altitudes of 6500 to 8000 ft. These mountains are covered 
with vegetation and have a temperate and healthy climate, 
a decided contrast to the unhealthy, malaria-haunted low- 
lands along the coast. At Tcte, on the Lower Zambezi, 
the annual mean temperature is 77° '9 Fahr. ; the hottest 
month being November, 83° '3, and the coldest July, 72° *5. 
At Quilimane, on the coast, the mean tcm])eraturo is 85° ‘1, 
maximum 106° *7, and minimum 49°*1. The rainy season 
lasts from December to March, and the dry season from 
May to September. During the monsoons the districts 
bordering on the Mozambique Channel enjoy a tolerably even 
mean temperature of 76 °1, maximum mean 88° *7, and 
minimum mean 65° *3. Besides the Zambezi, the principal 
rivers that water the territory are the Limpopo, Save, 
Pungwe, Lurio, Bovuma, Shir6, and Luia. In 1891 the 
colony, which used to be known as Mozambique, was 
designated the State of East Africa, and was divided into 
a northern and southern province, Mozambique and 
Lourengo Marques ; and farther, instead of that division, 
into the districts of Mozambique, Zambezia, Gaza, and 
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Inhambane, Loureiigo Marques forming one province. 
There is a governor-general, appointed for three years, 
residing at Lourengo Marques, now the capital. There is 
a force of 3180 regular troops, Tlio ]\Ianica and Sofala 
regions are administered by the ]\Tozambi(pie Company, 
which has a royal charter granting sovereign rights for fifty 
years from 1891. Another company admijiistcrs the region 
on the east of Lake Nyasa, and the Coiupanhia da 
Zambezia holds a concession in the Quilimane, Tetc, and 
Zumbo regions. For 1900-~1901 th(‘, estimaUid revenue 
was 2,838,000 milreis, and expenditure 2,993,000 milreis. 

JProduds and Trade . — Tho oliior vegetaLlo ])ro(hidH of tlie low 
coast region arc the coooaiuit aiui vaiions other palms, iroiiwood 
[Oitsuarmt), imligo, orchil, iobatua), cotl'ei', and several ohiaginons 
plants. The higher zone above the coast-lands abounds in timber 
trees, as the omitcmhatc and the viurcpa, wbieh yield timber similar 
to teak ; cuteh and eedra serve as supports for the elimbing m'bungo 
'L‘ ■/'d..' /■' ilorida) and ealuinlia {JHtcorhiut yalwafa). The 
■' their attention ehicftly to the (tnll,iva,tiou of oleagin- 
ous crops, e.ij.j almonds, sosannim, (soeoannls, eopra, (‘ashew nuts, 
and carapa. iVt Mopeia and otlua’ tlu* sugar-eanc is (!ul- 

tivatcd. In tho north of tin'. })rovine.c, on the Zmiib(‘.zi, and at In- 
hanihauc, rice, millet, and beans ar(^ grown, also (Hdlee, in tlio two 
districts last named ; iiidiarubbcr in (piilimam'. VVlnail, and other 
cereals grow in tho delta of tlui Z.imbc/i aiid in the valley of tlio 
Busi. Coal exists ehielly in Teii' aaid lietweou the, Kovuma, 
Lujenda, and IVUbaIn, in Medo, and alongsid(‘ thi^ Umbehisi ; iron 
is abundant in tln^ Sorra Shinga, and is extvaeted by the JMakwas ; 
gold exists in Modo, Mashinga, Missale, and Maniea. In Manica 
tho gold-mining country has bisen taken up mainly by British 
Rubjoots. Pish are plentiful along the, ('oast., and p(*aiis are, ILsliod 
in tho Bazavuto Isles. Mpirits, sugar, and pott-my are the only 
commodities manufactured. The imports in BSSiH wert^ valued at 
£19,81)4,000, exports at £402,400, besides a (ransit trade, mainly 
by Beira and Lourengo Mariptes, of about £2,ri00,000. Tho 
total trade in 1899 was £29,802,500. Lourengo Marques, Bdra, 
and (Jhindc are the eiiiiT ports. Th(\ ehief (ixports are (,)il, seeds, 
indiaruliher, W'ax, gum. crthil, (‘ollee, toliaeeo, Tndifin hemp, 
manioe, ivory. Tin- mqioris (£108,070 from I’ort.ugal in 189.5, 
£ 466,000 in 1807) consist prhieipally ofwimq with eel ions, woolhms, 
linen, silk, })ve.seived foods, Hour, ironmongery. Trade ia earried 
on ehielly uilli Bmnbay, Marseilles, England, Zanzibar, and Lis- 
bon. Tho province iiossesses only two railways, one running from 
Lourengo Manpu's to the Transvaal frontier, 57 miles (Ktsssano 
Garcia), and so oii to Pretoria, and the <itli(tr from Beira to the 
frontier of llh<M.leHia, 222 miles, and to Salisbiiry, Beira is con- 
neeied by telegrajili with Halisbury, and Lourengo Marf(ueH with the 
Tran.svaal .sysltan, and tlnu’e are. 2061 miles of line, 

Popukdim, <tr .. — The area is eHtimaied at 001,000 square miles, 
and the populatimi at 3,120,000. Of the native rarvH tin*, most im- 
portant in tho north are th(< Makwas and the Ajaus, Imth helonging 
to tho Bantu Mto(*k. Tho dominant rrna^ hotweeu tlie Zamhezi and 
tho Mnzoo are the Tavalas, other trihes in the samcj region being 
tin; M'arav(‘s, Sengas, Muzimhas, and Miizuzuros. On the south of the 
Aamhozi tJje ruling race are the Zulu tribe of tho Valwain Gasa; 
all other tribes of diireront stock being known as Tongas, The 
province forms a bishopric (Mozambiqueh belonging to the ecclesi- 
astioal provine,e of Goa, 

Tho principal townn are m fellow : '- 'MozambiciiK*, the 
old capital, on an mland off tho mmi to tho north of tho 
Zambezi; population about 8000. In 1898 it wan visited 
hy 416 vesHob, of 188,665 toim. Quilimane or Kcdimane, 
at tho mouth of a supfiOHOcl former lu'aneli of tho Zamb(‘zi, 
which IB silting tip, Ohindo, a now port at the mouth of tho 
Chinde branch of tho Zambezi, in which Great Britain has a 
lease of land for a bonded warcfflousc^ ; it m connected by 
tcLigrapb with Blantyro in British (Jentral Africa ; popm 
Jation (1898), 1675, Beira, at the numth of tho Bungwe, 
south of tho Zambezi, connoctod by rail and telt*gntph wMi 
Salisbury in Mashonaland, and an important port for transit 
trade with tho interior; in 1898, 270 vessels, of 434,684 
tons, vkitod tho port; population (1898), 4223. Lourengo 
Marques, on Delagoa Bay, of importance as tho terminus (ff 
the railway to tlie Transvaal, with good harliour and excel- 
lent anchorage in tho bay; in ^1898, 606 vcjssols, of 
1,032,543 tons, vkitod the port ; po|>tilation, 5130. Towms 
on tho Zambezi of little importance are Zumbo, Tete, and 
Sena. 



EASTBOURNE 

Autiioiutiks.— E. Villaca. lielatorio e Proposias de Lei. 
Lisbon, 1899. Edaiistica de Portugal, Anno de 1897. Lisbon, 
1899. Pevista Purtugmsa Colonial e Maritima. Yola. i.-iy. 
Lisbon, 1897-99.— E. di5 Yasuongellos. As Oolomas Portn- 
gacsas. Lisbon, 1896-97. de Y.) 

Eastbournei a municipal boroiigli (1883) and 
floui'isliing watering-place in tlie Eastbourne parliamentary 
division of Sussex, England, 65 miles south -south -east 
of Loudon by rail. The ancient church of St Mary has 
been restored, and with that there are now eight parish 
churches, a ] to man Catholic and various Nonconformist 
cliurclies. Lecent erections otherwise are the town-hall 
and niunicipal buildings, the Princess Alice Memorial 
Hospital, the children’s branch of All Saints’ Convalescent 
Hospital, a,nd a free lil)rary. There are also public baths 
anti many high-class schools. The pier has been provided 
witli a handsome pavilion and a new landing stage. 
Devonshire Park (13 acres) contains a large pavilion and 
a theatre. Area, 5410 acres. Population (1881), 22,014 ; 
(1901), 43,357. 

Ea.Stha.mptori, a town of 1-Iampshire county, 
Mass., IJ.18.A., in the Connecticut valley. It is entered by 
two railways, and is the seat of VVilliston Academy. Popu- 
lation (1890), 4395; (1900), 5G03, of whom 1731 were 
foreign- born and 42 negroes. 

East Hartford^ a town of Hartford county, 
Conneetie.ut, U.S.A., on the Connecticut opposite Hart- 
ford, and (mttn'cd l)y two railways. Population (1890), 
4455; (1900), 6406, of whom 1191 wore foreign-born 
and 78 negroes. 

East Liverpool^ a city of Columbiana county, 
Ohio, IJ.S.A,, on tlui Ohio river and on the Pennsylvania 
railroad, at an altitude of G92 feet. Pottery is the chief 
mauufaetmu Population (1880), 5568 ; (1890), 10,956; 
'(1900), 16,485, of whom 2112 were foreign-born and 219 
negroes. 

East London, a town and seaport of Capo Colony, 
at the mouth of tlui Buhalo river, between the Keiskamma 
aiul Groat Koi ostaiarios, with a population of about 
7000. The harbour is one of the most dangerous on 
the Honth coast, and is still often inaccessihlc for days 
together, despite the breakwaters and other extensive 
works that have bcjcn (‘oustnxctecl to improve the 
approa<‘hes. The bar, which formerly shifted with every 
storm and freshet, is now fixed, but has seldom more 
than a depth of 9 or 10 feet at the flow, whereas before 
the works wore carried out it coixld bo crossed by vessels 
drawing 20 feet of water. Nevertheless East London, 
l)oing the natural outlet for the rich pasturages of the 
eastern districts, is the second port in the colony for 
the sliii)m(Mit of wool It is the seaward terminus of 
the railway which runs through Queenstown and Molteno 
north to the Orange River Colony. The imports, 
chiefly textiles, luxrdware, and provisions, were valued 
at X3, 456, 000 in 1896, .£3,121,000 in 1897, and 
^£3, 520,000 in 1898; and the exports (wool, angora 
hair, hides, and skins) at £851,000, £817,000, and 
£955,000 for the same years. 

EjStSton, capital of Nortlxampton county, Penn- 
sylvania., IJ.HA., in 40*" 43' N. kt. and 75’’ 10' W. long., 
at an altitude of 215 feet, at the junction of the Lehigh 
and Delaware rivers. It is a railway centre of importance, 
since it is entered by five lines, the Bangor and Portland, 
the Now Jersey Central, the Delaware, Lackawanna, and 
Western, the Lehigli and Hudson Rivers, and the Lehigh 
Talley. It is divided into twelve wards. It is the seat 
of Lafayette College, a Presbyterian institution which in 
1899 had a faculty of 28, and was attended by 309 
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students ; its property was valued at nearly $1,000,000, 
and its income for the year was $40,315. Population 
(1880), 11,924 (1890), 14,481 ; (1900), 25,238, of xvhom 
2135 were foreign-born and 325 negroes. The death-rate 
in 1900 was 16 ’7. 

ES.St a townsliip of Essex county, New 

Jersey, U.S.A., on branches of the Delaware, Lackawanna, 
and Western and the Erie Railways, by which it is con- 
nected with New York, 12 miles distant. It is a sub- 
urban residential town for New York business men. 
Population (1880), 8349; (1890), 13,282; (1900), 21,506, 
of whom 3950 xvere foreign-born and 1420 negroes. 

Eastporti a city and port of entry of Washington 
county, Maine, U.S.A., the most easterly point of the 
United States, on Moose Island, in Passamaquoddy Bay. 
It has a good harbour, although the rise and fall of the 
tide is groat, 25 feet, and it is connected in sinnmcr with 
Boston and Portland by daily steamers. It has consider- 
able indixstry in the canning of so-called sardines. Certain 
of the neighboxxring islands in Passamaquoddy Bay are 
wcll-knoxvn summer resorts, among which are Campo Bello 
and Grand Manaii, on the Canadian side of the boundary. 
Population (1880), 4006; (1890), 4908; (1900), 5311, of 
whom 1554 wore foreign-born. 

Ea.St Portland, formerly a city of Mxxltnomah 
county, Oregon, U.S.A., annexed to Portland in 1891, on 
the east hank of the Willamette river. Population (1880), 
2934; (1890), 10,532. 

East Provid©nco, a town of Providence coxxnty, 
Rhode Island, U.S.A., on the oast side of the Providence 
river, opposite Providence. Within its area of 12^ 
square miles are several villages, the largest of which bears 
the same name as the town. A branch of the Now York, 
New Haven, and Hartford railroad crosses the town. 
Population (1880), 5056; (1890), 8422 ; (1900), 12,138, 
of whom 2067 were foreign-born and 369 negroes. 

East St Louis, a city of St Clair county, Illinois, 
IT.S.A.,in 38“ 38' N. lat. and 90“ 10' Mb long., on the east 
bank of the Mississippi, at an altitxxdo of 418 feet. Its 
site is in the American Bottom, little aliovo the high-water 
mark of the river. This bottom stretches a long distance 
XX]:) and down the river, with a breadth of 10 or 12 
miles. It is intersected by many sloughs and crcscent- 
sliapod lakes, which indicate former courses of the river. 
East Bt Louis is one of the great railway centres of the 
country. Into it enter from the east fourteen lines of 
railway, which cross to St Louis by the celebrated steel 
arch bridge, designed and built by J. B. Eads, and by 
the Merchants’ Bridge. It has also extensive dockyards. 
Population (1880), 9185; (1890), 15,169; (1900), 29,655, 
of whom 3920 were foreigix-born and 1799 negroes. 

Eau Claire, capital of Eau Claire coxmty, Wis- 
consin, U.S.A, in 44“ 51' N. lat. aixd 91“ 30' W. long., at 
the junction of the Eau Claire and Chippewa rivers, at 
the head of navigation on the latter, at an altitude of 789 
feet. It is on branches of the Chicago, Milwaukee, and 
St Paul, the Chicago, St Paul, Minneapolis, and Omaha, 
and the Wisconsin Central Railways. It is an important 
city in the lumber trade, and has many saw and planing 
miUs. Population (1880), 10,119; (1890), 17,415; (1900), 
17,517. 

Ebbw Va,le, an urban district in the Western parlia- 
mentary division of Monmouthshire, England, 9 miles 
west-south -west of Abergavenny by rail. There is a 
library and scicntilic institute. The district contains large 
collieries and important iron and steel works. Area of 
urban district, 6817 acres. Population (1881), 14,700 ; 
(1901), 20,993. 



616 EBERS — ECCLESIASTICUS 


EberSg Georg (1837-1898), German Egyptologist 
and novelist, was born in Berlin on the 1st of March 1837. 
He was a posthumous child, and was chiefly educated by 
his mother. The rupture of a blood-vessel, occasioned 
by a chill caught in returning lightly clad from a ball in 
the depth of winter, led him to turn his thoughts seriously 
to study. At Gottingen he studied jurisprudence, and at 
Berlin Oriental languages and archaeology. By the advice 
of Brugsch and Lepsius he devoted himself mainly to 
Egyptology. In 1865 he became docent in Egyptian 
language and antiquities at Jena, and in 1870 he was 
appointed professor in these subjects at Leipzig. He had 
made two scientific journeys to Egypt, and his first great 
work, Egypt and the Boohs of Moses, appeared in 1867-68. 
Having discovered the celebrated medical papyrus which 
bears his name, he edited it in 1874, and a translation 
was published in 1890 by H. Joachim. At an early 
period of his career Ebers conceived the idea of popular- 
izing Egyptian lore through the medium of historical 
romances. An Egyptian Princess was published in 1864, 
and obtained great success. Ebers’s subsequent experi- 
ments in the same stylo — TJarda (1877), The Sisters 
(1880), Serapis (1885), Homo Sum (1887) — were also 
well received, and deservedly so, for, although not belong- 
ing to a very exalted class of literature, they did mucli 
to render the discoveries of Egyptologists common property 
throughout Europe. When this vein was exhausted Ebers 
' turned to ordinary historical fiction, and many of his 
novels were translated into English and obtained consider- 
able popularity ; but his efforts in this department, though 
not inferior in talent, lacked the special recommendation 
of his Egyptian romances. Ho also wrote the life of his 
old preceptor Lepsius, and an autobiography. The state 
of his health led him in 1889 to retire on a pension 
from his chair at Leipzig, without, however, interrupting 
his literary activity. He died in August 1898. 

Eberswalde, till 1877 named hTEUSTABT-EBEirs- 
WALBE, a town of Prussia, 28 miles north-east of Berlin 
by rail; on the Einow Canal. The town has, besides 
the school of forestry, a gymnasium, a highcr-grado girls’ 
school, and two schools of domestic economy. Population 
(1890), 16,114; (1900), 21,654. 

Eccles, a municipal borough (1892) in the Ecclcs 
parliamentary division of Lancashire, England, 4 inilos 
west of Manchester by rail. The Manchester Ship Canal 
passes the town. The chief additions comprise a town- 
hall, magistrates’ court-house, sewage disposal works, town’s 
yard, electric light works, theatre, two recreation grounds 
(1892), and several open spaces ; three Established churches, 
one' Eoman Catholic church; and the Wesleyan, Con- 
gregational, and Unitarian bodies possess handsome 
edifices. Eccles wakes, abolished in 1881, arc held on 
private ground. Silk-throwing and the manufacture of 
fustians and ginghams arc among the industries, and 
there are also large engine works. Area, 2008 acres. 
Population (1881), 21,850; (1901), 34,369. 

Ecclesfield, a township in the Hallamahiro parlia- 
mentary division of Yorkshire, England, 5 miles north of 
Sheffield by rail. There are remains of a Benedictine 
^priory. The parish church (about 1470) has been re- 
stored Cutlery and tools are largely manufactured, and 
there are coal-mines, pai)er mills, and iron and fire-clay 
works. Area of township, 10,893 acres. Population 
(1881), 21,156; (1901), 34,153. 

Ecclesi0St icus, or Ben kSira (P lobrew Fragmonts). 
— ^That the book called in Latin EccksiaBtims^ in Greek 
^€tpd)(y and hj Jevoxm Jesu fUu Sirach libera was com- 


posed in Hebrew was known to Jerome (d. a.d. 420), who 
testified “Hebraicum repperi.” Saadiah Gaon (fl. circ. 
A.D. 930) of the Fayyum in the Sepher haggalui refers to 
Ben Sira’s work as written in pointed and accented 
Hebrew. After this all trace of a Hebrew Ecclesiasticus 
disappeared until Dr S. Schochter identified a loose leaf 
from Palestine, and published it in the Eoepositor for July 
1896. More leaves were soon discovered at Oxford and 
at Cambridge, in the British Museum, and at Paris. 
Probably all these leaves came from the cellar (gnnzah) 
of the old synagogue at Cairo. The beginning of the book 
is still missing, but three colophons arc preserved. The 
most ancient of these was attached to chap. 1., before the 
supplementary chap. li. was added to the original book. 
It runs: The lust ruction of Und.vr stand i,ug aud the 
Proverbs fitly spoken of Simeon son of Jeshva son of 
Eleazar son of Sira. . . . diappy is the num who medhtateth 
071 these ; and he that layeth thmi to heart shall be wise : 
for the fear of Jehovah is life. From this colo]>hon (and 
from the Sepher haggakd) wti learn that tlie a,uihor’s name 
was Simeon so7i of Jeshwt (Jesus), though, the- LXX and 
Syriac scorn to call him Jesus. (The writer of the Greek 
prologue may be wrong in attiibutiug tlu^, l)oc)k ho 
“found” in Egypt to his amu'stor Jesus, aud uot to 
Simeon, perhaps his iinelc^) This aiie-ient (^olophou also 
tolls us (in agreement with Jerome) that tlu^ tit k^ of the 
book was “Proverbs.” In Tabuudhi aud llabbiuie litera- 
ture it is callial simply the Booh of Ban Sira. G. Bi(kell, 
Israel L6vi, and 1). S. Margolioiith have argued that the 
Hebrew is only a retrauslatiou from a Version. J\Iost 
Hebrew scholars, however, btJievo that though the text 
has stifrered much, t^speeially by the addition of glosses, 
the fragments as a whole are a survival from tli(‘. Iltbrcw 
original. JJie following portions have been pulilislied in 
Hebrew: Cliai)s. iii. G-xvi. 26 a; [gap]; ,xxv. 8-xxvi. 2 
(text abl deviated) ; [gap]; xxx. hb-xxxiii. 3; [gap]; 
XXXV. O-xxxvj'ii. 27a; [gap]; xxxix. ]f)h aflJhL TIh'sc 
fragments wt're pnblislii'd by S. Sehtuhttu' aud (I. Taylor 
(Cambridge, 1899); E. N. Adha*, April 1900; S. 

ScJicchter (//m/.) ; U. Margolioulli, (hhobca* 1899; 

and by A,. E. Cowk'.y aud A. Ntmlnuua* (Oxford, 1897). 
In addition to thesi'-, Isr. JA.vi ])u.blislu‘d (U.E.J. tom. xl. 
'No. 79) chaps, xxxvi. 2h xxxviii. 1 from a MS. which 
shows some variations from the text priwloiisly published. 
At the presimt tinu‘. four ditlbrent MSS, an‘- known, of 
whicli the largesl. (called “ B ” by SMuidjitc^r-Taylor) contains 
(with some gaps) chaja xxx. VUmid fm. A complete 
edition in colhfiype facsunile of all the above-nu‘ntioned 
fragments was published jointly by the two UniverHity 
Pressea (Oxford and Cambridge, 1901). 9110 l Ubnnv con- 

tains interpolations, but it also prese-rves original passages 
missing from tlie Versions, One of these is a Psalm of 15 
verses found between verses 12 and 13 of ehap. li- (This 
j)assag(i is doubtless pui-Mac-cabe-an, for it gives honourable 
mention to the priestly House of Zadok, which ffdl into 
disrepute during the Macjcabcan atruggh^.) Thci Hebrew 
often agrocjH strikingly with tlie Hyriac; whc.n it agrees 
with the Greek, it is more often with cursive MB. (H. 
and P. No. 248^) than with the uncials. The English 
II. V., following the uncials, often disagrees with the 
Hebrew. language is chwsical licbrew,” wrote 

Cowley and Naubauor in 1897, “ though the vocahulaiiy has 
an admixture of late or Aramaic wor<ls or expressions^^ 
(profiKso, xiii). But the discovery of furtlier fragments 
made a qualification of this verdict neccjssaiy. In 1B99 
Dr Schochter wrote, ** Strained as [Ben Sira’s] efforts were 
in imitating [the ScripturcB], he failed in the end ” ; a telL 

^ J^cckmastims in jutbliHluicl Uoin tkiH MB. l>y tli« U»i- 

varaity Presa, under the editorship of Mr J, Ih A. Hart, Bfc John's 
College. 
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ing list of Eabbiuic expressions wliicli follows justifies this 
judgment (Schechter and Taylor, 33, 34). Ben Sira's 
book is an echo of books greater than itself. (w. e. b.) 

Echegaray y Eizagoirre, Jos4 (1833- 

), Spanish mathematician, statesman, and dramatist, 

was born at Madrid in March 1833, and was educated at 
the grammar school of Murcia, whence he proceeded to the 
Escuela do Caminos at the capital. His exemplary dili- 
gence and unusual mathematical capacity were soon noticed. 
In 1853 ho passed out at the head of the list of engineers, 
and, after a brief practical experience at Almerfa and 
Granada, was appointed professor of pure and applied 
mathematics in the school where he had lately been a 
])upil. His Froblema^ de geometria analitica (1865) and 
Teorias modernas de la flsica unidad de las fuerzas ma- 
teriales (1867) arc said to be esteemed by competent judges. 
Ho became a member of the Society of Political Economy, 
helped to found La Fevista, and took a prominent part 
in propiigating Free Trade doctrines in the press and on 
the platform. He was clearly marked out for office, and 
when the popular movement of 1868 overthrew the 
monarchy, he resigned his post for a place in the revolu- 
tiotiary cabinet. Between 1867 and 1874 ho acted as 
IMinistor of Education and of Finance ; upon the restora- 
tion of the Bourbon dynasty ho withdrew from politics, and 
won a now reputation as a dramatist. As early as 1867 he 
wrote La hija natural, which was rejected, and remained 
unknown till 1877, when it appeared with the title of 
Fara tal culpa tal pern. Anot]i(3r play, La dltima noche, 
also written in 1867, was produced in 1875; but in the 
latter ytuir Echegaray was already accepted as the success- 
ful author of El Libro talonario, played at the Teatro do 
Apolo on 18th February 1874, under the transparent 
pseudonym of Jorge Jlayasoca. Later in the same year 
iilch(igaray won a popular triumph with La Esposa del 
vtmgmlor, in whiHi tlie good and bad qualities — the clover 
stagecraft and unl)ridlod extravagance — of his later work 
are (dearly noticc^Jibh'. From 1874 onwards he has written, 
with varying success, a prodigious number of plays. 
Among the most favourable specimens of his talent may bo 
mentioned Eu el de la eqnda (1875); 6 locura 6 
mntklml (1877), which has boon translated into Swedish 
and Italian ; En el muo de la micerte (1879), of which there 
exists an admirable Gorman version by Fastenratli. El 
gran Galeoto (1881), i>orhapH the best of Echogaray’s plays 
in conception and execution, has been translated into 
several languages, and still holds the stage. The humorous 
proverb, Fiekm tml y aeertaras f exemplifies the author’s 
limitations, ljut the attempt is interesting as an instance of 
ambitious versatility. His susceptibility to new ideas is 
illustrated in such pieces as El hijo de Eon Juan (1892) 
and El low Em (1900) : both of these xMnly prove a close 
reading of Ibsen, and El loco D%ob more esi)ecially might be 
taken for an xmintentional parody of Ibsen’s symbolism. 
Confirmatory signs of a new departure are noticeable iii 
MLarmna (1892), in MancJui que limpia (1895), and in 
many other productiona Echegaray has succeeded to the 
literary inheritance of Ldpez de Ayala and of Tamayo 
y Bans ; and though he possesses neither the poetic imagina- 
tion of the first nor the instinctive tact of tlio second, it 
is impossible to deny that ho has reached a larger audience 
than either. Hot merely in Spain, but in every land 
w'hcre Spanish is spoken, and in cities as remote from 
iVIadrid as Alunich and Stockholm, he has met with an 
appreciation incomparably beyond that accorded to any 
other Spanish dramatist of the 19th century. But it 
would bo more than usually rash to prophesy that this 
exceptional popularity will endure. There have been signs 
of a reaction in Spain itself. Echegaray apphes his mathe- 


matics to the drama : no writer excels him in artful con- 
struction, in the arrangement of dramatic scenes, in mere 
theatrical technique, in the focussing of attention on bis 
chief personages. These are valuable gifts in their way, 
and it is just to say that Echegaray has a singularly power- 
ful, gloomy imagination, which is momentarily impressive. 
In the drawing of character, in the invention of felicitous 
phrase, in the contrivance of verbal music, he is deficient. 
He alternates between the use of verse and prose ; and this 
hesitancy in choosing a medium of expression is amply 
justified, for the writer’s prose is not more distinguished 
than his verse. These serious shortcomings may explain 
the diminution of his vogue in Spain ; they wiU certainly 
tell against him in the estimate of posterity. 

Echinodermata-— Since the article onEchino- 
derms in the 9th edition of the Encyclopaedia Britamiica 
was published, our knowledge of this phylum of the 
animal kingdom has greatly increased, and our views on 
many important points have correspondingly changed. 
In 1877 the researches of Johannes Miillcr formed the 
groundwork of scientific conceptions of the group, and 
they had thus far been confirmed rather than added to. 
The distinction of Echinoderms from such radiate animals 
as jelly-fish and corals (see Coelenteea), by their pos- 
session of a body-cavity (‘^coelom”) distinct from the 
gut, w’-as fully realized ; while their severance from the 
worms (especially Gephyrea), with which some Echino- 
derms were long confused, had been necessitated by the 
recognition in all of a radial symmetry, impressed on the 
original bilateral symmetry of the larva through the 
growth of a special division of the cuilom, known as the 
“hydrococl,” and giving rise to a set of water-bearing 
canals — the water-vascular or ambulacral system. There 
was also sufficient comprehension of the differences between 
the main classes of Echinoderms — the sca-urcliiiis or 
Ecliinoidea, the starfish or Astoroidoa, the brittle-stars and 
their allies known as Ophiuroidoa, the worm-like Holo- 
thurians, the feather-stars and sea-lilies called Crinoidoa, 
with their extinct relatives tlio sac-liko Cystidoa, the bud- 
formed Blastoidea, and the flattened Ediioasteroidea — 
while within the larger of these classes, such as Ecliinoidea 
and Crinoidea, fair working classifications had been estab- 
lished. But the study that should elucidate the funda- 
mental similarities or homologies between the several 
classes, and should suggest the relations of the Echino- 
dermata to other phyla, had s(uu’cely begum Indeed, the 
time was not ripe for such discussions, still less for the 
tracing of lines of descent and their embodiment in a 
genealogical classification. Since then exploring expedi- 
tions have made known a host of now genera, often 
exhibiting unfamiliar types of structure. 

Among tlieso the abyssal starfish and holotlmrians described by 
Sladen md Tlriol rospoctivoly, intheEoport of the ChaU67iger‘^’ 
Expedition, ar(3 most notable. The sea-urchins, ophiuroids, and 
crinoids also have yielded many important novelties to A. igassiz 
[OhaUmgor, Blake, mOi Jlhcdroas Expeditions), Lynmu {Ohallengcr), 
Sladen (“ Astrophiura/' Ann. Mag. Nat. Ilist, 1879), Bell (num- 
erous papers in Ami. Mag. Nat. Hist and in Froc. Zool. Boa), 
E. Perrier ( TravailUur and Talimian, Cape Honi, and Monaco Expe- 
ditions), P. H. Carpenter {ChaUcjnger Reports), and others. The 
anatomical researches of these authors, as well os those of Lov6n 
(“On Pourtalesia” and “Eehinologicja,” published by the Sweriish 
Academy of Seioneo), Ludwig {Morphologuche St%du7i, Leipzig, 1877- 
1882), Hamann {Histologic dcr Mehmodermen, Jena, 1888-1889), 
Cu4not (“Etudes mori)hologi(juos," Arch. Biol, 1891, and papers 
therein referred to), Duncan (“Revision of the Echinbidea," Journ. 
Linn. Boo., 1890), Prouho (“Sur Dorocidaris,” Zool. Exper., 
1888), and many more, need only be mentioned to recall the great 
advance that has })een made. In physiology may be instanced W. 
B. Carpenter’s proof of the nervous nature of the ohambered organ 
and axial cords of crinoids (Froc. Boy. Soc., 1884), the researches of 
Durham {Qua/rt Jonrn. Micr. Set, 1891) and others into the wander- 
ing cells of the body -cavity, and the study of the deposition of the 
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skeletal substance (“ stereom ”) by Theel (in Festshrift for LiUjeborg, 
1896). Knowledge of the development has been enormously ex- 
tended by numerous embryologists, e.g,^ Ludwig {oj). a^.), MacBride 
Asterina gibbosa,” Q-iiart. Journ, Micr. ScL, 1896), Bury {Quart. 
Journ. Micr. Sci., 1889, 1895), Seeliger (on ‘‘Antedon,” ^ool. 
Jahrl., 1893), Goto (“Asterias pallida,” Journ. Coll. Sci. Japan, 
1896), Grave (“Opbiura,” Mem. Johns Hopkins XIniv., 1899), Theel 
( ‘ ' Echinocyamus, ” Nov. Act. Soc. Sci. TJpsala^ 1892), Semon 
(‘‘ fSynapta,” Jem. Zeitschr., 1888), and Loven [opp. citt.) ; and 
though the theories based thereon may have been fantastic and 
contradictory, we are now near the time when the results can be 
co-ordinated and some agreement reached. But the scattered 
details of comparative anatomy are capable of manifold arrange- 
ment, while the palimpsest of individual development is not 
merely fragmentary, but often has the fragments misplaced. The 
morphologist may propose classifications, and the embryologist 
may erect genealogical trees, but all schemes which do not agree 
with the direct evidence of fossils must be abandoned j and it is 
this evidence, above all, that gained enormously in volume and 
in value during the last quarter of the 19th century. The 
Silurian crinoids and cystids of Sweden have been illustrated in 
Angelin’s Iconographia Orinoideoriton, 1878 ; the Palseozoic crinoids 
and cystids of Bohemia are dealt with in Barrande’s SysUmc 
Silurien, 1887 and 1899 ; P. H. Carpenter published important 
papers on fossil crinoids in the Journal of the Geological 
Society, on Cystidea in that of the Linnean Society, 1891, and, 
together with R. Etheridge, jun., compiled the large Catalogue 
of Blastoidca in the British Museum, 1886 ; 0. Jaekcl, in addi- 
tion to valuable studies on crinoids and cystids appearing in the 
Zeitschrift of the German Geological Society, has pu))hshod the 
first volume of JDie StammesgeschicMe der Felmatozoen (Berlin, 
1899), a richly suggestive work ; the Mesozoic Echinoderms of 
France, Switzerland, and Portugal have been made known by 
P. cle Loriol, G. H. Cotteau, J. Lambert, V. Gauthier, and 
others (see PaUontologie Fran<^.aise, Mem. Soc. FaUontol. de la 
Suisse, Trahalhos Comm. Geol. Portugal, Acc.) ; a beautiful and 
interesting Devonian fauna from Bunclenbaoh has been dcscribecl 
by Follmann, Jaekel, and especially Sturtz (see Verhandl. nat. 
Verein preuss. Pheinlande, Palceont. Ahhandl., and Palceonto- 
grapkica) ; while the multitude of N orth American palceozoic crinoids 
has been attacked by Wachsmuth and Springer in the Proceed- 
ings of the Philadelphia Academy and the Memoirs of the Harvard 
Museum (1897). 

The vast mass of material made known by those and 
many other distinguished writers has to bo included in 
our classification, and that classification itself must bo 
controlled by the story it reveals. Thus it is that a 
change, characteristic of modern systematic zoology, is 
affecting the subdivisions of the classes. It is not long 
since the main lines of division corresponded roughly to 
gaps in geological history : the orders were Palaeocrinoidca 
and N’eocrinoidea, Palechinoidea and Euechinoidca, Palm- 
asteroidea and Euasteroidea, and so forth. Or divisions 
were based upon certain modifications of structure which, 
as we now see, affected assemblages of diverse affinity: 
thus both Blastoidea and Euechinoidea were divided into 
Regularia and Irregularia ; the Holothuroidea into Pneu- 
mophora and Apneumona; and Crinoids were discussed 
under the heads “ stalked ” and “ unstalkod,” The barriers 
between these groups may be regarded as horizontal planes 
cutting across the branches of the ascending tree of life 
at levels determined chiefly by our ignorance ; as Imow- 
ledge increases, and as the conception of a genealogical 
classification gains acceptance, they are being replaced by 
vertical partitions which separate branch from branch. 
The changes may be appreciated by comparing the sys- 
tematic synopses in the Treatise on Zoology, edited by Hay 
Lankester, with the classification adopted in the article in 
Ency. Brit,, 9tli ed., vol. vii., or in any zoological text-book 
contemporary therewith. In the present stage of our know- 
ledge those minor divisions are the really important ones. 
For, w^hereas to one brilliant suggestion of far-reaching 
homology another can always be opposed, by the detailed 
comparison of individual growth-stages in carefully selected 
series of fossils, and l)y the minute application to these of 
the principle that individual history repeats race history, 
it actually is possible to unfold lines of descent that do 
not admit of doubt. The gradual linking up of those will 


manifest the true genealogy of each class, and reconstruct 
its ancestral forms by proof instead of conjecture. The 
problem of the interrelations of the classes will thus be 
reduced to its simplest terms, and even questions as to the 
nature of the primitive Echinoderm and its affinity to the 
ancestors of other phyla may become more than exercises 
for the ingenuity of youth. Work has been and is beino' 
done by the laborious methods here alluded to, and though 
the diversity of opinion as to the broader groupings of 
classification is still restricted only by the number of 
writers, we can point to an ever-increasing body of assured 
knowledge on which all are agreed. Unfortunately 
such allusion to these disconnected certainties as alone 
might be introduced here would be too brief for com- 
prehension, and we are forced to select a few of the 
Ibroader hypotheses for a treatment that may seem dog- 
matic and prejudiced. 

Calycinal Theory.— -IMc theory which had most iiiflutaice on the 
concci)tions of Echiiiodenns in the two concluding (h'cadcs of tlie 
19th century wus that of Loven, clahorated by P. H. Car})cnter, 
Sladen, and others. This, which may bo called the calycinal 
theory, will be iip])r(‘(diited by comparing the .structure of a simple 
crinoid with that of some other ty]K‘,s. A erinoid rcKluccd to its 
simplest elements consists of throe pi'inci])al portions --(i.) a theca 
or test enclosing the viscera; (ii.) live arms strc'tching upwards 
or outwards from the theca, sonudiimvs single, sonadimes hrainh- 
ing; (iii.) a stem stretdiiiig downwards IVoni the. theca and at- 
taching it to the sea-iloor (see Fig. 1). That part of the theca 



Fro. of a .vItiiuIc of fklnoid, with five* amw, each forking 

once; the one m'luc.si, lOf oh'icnvr is removetl to cxptjw* tin* tegnien 
of fi\(‘ orals. This cniiuid has only findclH of pl.vtcs in the cup» 
hut the rui> analVM-d in Ihc* adjoining diagram has in addition hlfra- 
hiiHal.s and a rciituiU* (.\ 


below the origins of the free arum 1$ called th(« ‘MoiHal cup” ; the 
ventral part abovr' iht^ origins of the arms, stn’ving as c.ovta* to the 
emp, ia known ns ‘Ht'gmen.” All these iiarts art^ supported by 
jdatcH or ossicles of crystalline carbonate of lime. The cup, in its 
simplest form, eon.sists f)f jAv<> circhjts of five plates. Fiich plate 
of the upper eirclet supports an arm, and is callt^d a ** radial ” ; the 
plates of the lower cinsh^t, thti ‘‘basalH/’ rest on the stem and 
altcrnato with tlioso of the Ujijair cindet, f.c., artt iniiuTadial in 
position. Kamo crinoids have yet another (‘irchd below these, the 
constituent jdatos of whic.h are calkstl “ iurrabji: at',” and are 
situated rarlially. Tint tegmen in most piimitivt^ ibi'ins, as well 
as in the embryonic stages of the living AiJnhm f tip;. 2), rsmsists 
of five large triangular plates, alternating with the radials, and 
called orals,” hecaust* they roof over the niouilu In addition to 
these tbrc,e or four <urel(!tH of jdaies, two other eleimmts were once 
supposed CHscjntial to the id(al crinoid : llu! dorso-ctmtral and the 
oro-central. The former tttrm was applied to a ilaUeut*d 
observed in the cnibryouit*, stage of a single genUH (AufeJafi) at 
that end of the stem attached to tlw sca-lloor, and comparable to 
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the foot of a wine-glass (Fig. 2). In some crinoids which have no 
trace of a stem (5.^., Marsuintes) a pentagonal plate is found at 
the bottom of the cup, where the stem 
would naturally have arisen (“centrale” 
in Fig. 1) ; and since it was believed 
that the stem always grew by addition 
of ossicles immediately below the infia- 
basals, it was inferred that this pen- 
tagonal plate was the centre -dorsal in 
its primitive position, as though the 
wine - glass had been evolved from a 
tumbler by pulling the bottom out to 
form the foot. The oro-central was, it 
must be admitted, a theoretical concep- 
tion due to a desire for symmetry, and 
was not confirmed by anything better 
than some erroneous observations on 
certain fossils, which were supposed to 
show a plate at the oral pole between the 
hve orals ; but this plate, so far as it exists 
at all, is now known to be nothing but 
an oral shifted in position. The theory 
was that all the plates just described, 
and more ]varti''ularly those of the cup, 
which '.'.(!■■■ i-rm-d •■il.i calycinal sys- 
tem,” could be traced, not merely in all 
crinoids, but in all Echinoderms, whether 
lixed forms such as cystids and blastoids, or free forms such as 
ophiiiroids and echinoids, even— wdth the eye of faith — ^in holo- 
thurians. It was admitted that these elements might atrophy, 
or be displaced, or be otherwise obscured ; but their complete and 
syiniiH'tiical disposition was regarded as typical and original. 
Thus Lhe genera exhibiting it were regarded as primitive, and 
those orders and classes in which it was least obscured were sup- 
posed to approach most nearly the ancestral Eohinoderm. Every- 
one knows that an “apical system,” composed of two circlets 
known as “genitals” or basals and “oculars” or radials, occurs 
round the aboral pole of echinoids (Fig. 3, A), and that a few 


Fia. 2. — An early stage in the 
development 'of Antedon, 
showing the foot-plate or 
“ dorso-central” fp at the 
end of the stem col. Some 
of the thecal plates, infra- 
hasals IB, basals B, and 
orals 0 are forming around 
the body-cavities r.pc and 
l.pc; p is the water-pore. 
{After Seeliger.) x 33 
diam.) 



Fia. 3.™-^upposed calycinal systems of free-moving Echinoderms. A, 
regular sea-urchin (Cidarin) ; B, sea-urchin with a sur-anal plate 
(Zoma^er) ophiurid (Ainphiurd) ; P young starfish 

genera MImm, Fig. 3, B) possess a sub-central plate (the 
sur-anal h which might be identified with the centro-dorsal. 
It IS the ease that many asterids (Fig. 3, D) and ophiurids 
(Fig, 3, 0) have a similar arrangement of plates on the dorsal {i.e.j 
aboral) surface of the disc. Accepting the homology of these 
apical systems with the calycinal system, the theory would regard 
the aboral pole of a sea-urchin or starfish as corresponding in 
everything, except its relations to the sea-floor, with the aboral 
pole of a fixed eohmodemi. 

The theory has been vigorously opposed, notably by Semon 
(pj?, at), who saw in the holothurians a nearer approach to the 


ancestral form than was furnished by any calyciilate echinoderm, 
and by the Sarasins, who derived the echinoids from the holo- 
thurians through forms with flexible tests (Echmothurid®, which, 
however, are now known to be specialized in this respect). The 
support that appeared to he given to the theory by the presence of 
supposed calycinal plates in the embryo of echinoids and asteroids 
has been, in the opinion of many, undermined by MacBnde {op. cit . ), 
w^ho has insisted that in the fixed stage of the developing starfish, 
Asterina, the relations of these plates to the stem are quite different 
to those which they bear in the developing and adult crinoid. 
But, however correct the observations and the homologies of 
MacBride may be, they do not, as Bury (o/i. cU.) has well pointed 
out, afford sufficient grounds for his inference that the ahactinal 
(i.e.y aboral) poles of starfish and crinoids are not comparable with 
one another, and that all conclusions based on the supposed 
homology of the dorso-central of echinoids and asteroids with that 
of crinoids are incorrect. Bury himself, however, has inflicted a 
severe blow on the theory by his proof that the so-called oculars of 
Echinoidea, which were supposed to represent the radials, are 
homologous with the “terminals” {i.e., the plates at the tips of 
the rays) in Asteroidea and Ophiuroidea, and therefore not homo- 
logous with the radially disposed plates often seen around the 
aboral pole of those animals. For, if these radial constituents of 
the supposed apical system in an ophiurid have really some other 
origin, why can we not say the same of the supposed basals '2 
Indeed, Bury is constrained to admit that the view of Semon and 
others may be correct, and that these so-called calycinal systems 
may not be heirlooms from a calyciilate ancestor, but may have 
been independently developed in the various classes owing to the 
action of similar causes. That this view must be correct is urged 
by students of fossils. Palajontology lends no support to the idea 
that the dorso-central is a primitive element ; it exists in none of 
the early echinoids, but its origin from the minor plates around 
the anus is seen in the Saleniidae. There is no reason to suppose 
that the central apical plate of certain free-swimming crinoids has 
any more to do with the distal foot-plate of the larval Antedon 
stem than has the so-called centro-dorsal of Antedon itself, which 
is nothing but the compressed proximal end of the stem. As for 
the supposed basals of Echinoidea, Asteroidea, and Ophiuroidea, 
they are scarcely to he distinguished among the ten or more small 
ifiates that surround the anus of JDotliriocidwris, which is the oldest 
and probably the most ancestral of fossil sea-urchins (Fig. 5). A 
calycinal system may be quite apparent in the later Ophiuroidea 
and in a few Asteroidea, hut there is no trace of it in the older 
PalfBozoio types, unless wo arc to transfer the appellation to the 
terminals. Those plates are perhaps constant throughout sea- 
urchins and starfish (though it would puzzle any one to detect 
them in certain Silurian echinoids), and they may be traced in 
some of the fixed echinoderms ; but there is no they 

represent the radials of a simxde crinoid, and there are certainly 
many cystids in wdiich no such xfiaics existed. Loven and M. 
ISTeumayr adduced the Triassic sea-urchin TmrccJmms, in whirh 
the apical system forms half of the test, as an argument for the 
origin of Echinoidea from an ancestor in which the aiiical system 
was of great importance ; but a genus appearing so late in time, in 
an isolated sea, under conditions that dwarfed the other echinoid 
dwellers therein, cannot seriously be thought to elucidate the origin 
of i)re-Siluriaii Echinoidea, and the recent discovery of an inter- 
mediate form suggests that we have here nothin" but degenerate 
descendants of a well-known Palaeozoic family (LcpidoceiitridiB). 
But to j>ursue the tale of isolated instances would be wearisome. 
The calycinal theory is not merely an assertion of certain homolo- 
gies, a few of which might be disputed without affecting the rest : 
it governs pur whole conception of the echinoderms, because it 
implies their descent from a calyculate ancestor — not a ‘ ‘ crinoid- 
phantom, that bogey of the Sarasins, hut a form with definite 
plates subject to a quinqueradiate arrangement, Avith which its 
internal organs must likewise have been correlated. To this in- 
genious and plausible theory the revelations of the rocks are more 
and more believed to be opposed. 

Pentactcea Theory. — In opposition to the calycinal theory has 
been the Pentotetcea theory of Semon. There have always been 
many zoologists prepared to ascribe an ancestral character to the 
holothurians. The absence of an apical system of plates ; the fact 
that radial symmetry has not affected the generative organs, as it 
has in all other recent classes ; the well-developed muscles of the 
body- wall, supposed to bo directly inherited from some worm-like 
ancestor ; the presence on the inner walls of the body in the family 
Synaptidfe of ciliated funnels, which have been rashly compared to 
the excretory organs (nephridia) of many worms ; the outgrowth 
from the rectum in other genera of mca (Cuvzerian organs and 
respiratory trees), Avhich recall the anal glands of the Gephyrean 
worms ; the absence of podia (tube-feet) in many genera, and even 
of the radial v^ater-vessels in Synaptidae; the absence of that 
peculiar structure known in other echinoderms by the names 
axial organ,” “ovoid gland,” &c. ; the simx>ler form of the 
larva — all these features have, for good reason or bad, been 
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Pis. 4. — The PentactuLa 
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hangs a Polian vesicle 
ph\ OG, supposed oto- 
cysts ; longitudinal 
muscles ; sfc, calcareous 
spicules ; si, stomach. 
(After Semon.) x 24 
diameters. 


regarded as primiljive. Some of the more sti iking of these features 
are conhned to Synaptidse ; in that family too the absence of the 
radial w’ater-vessels from the adult is corre- 
lated with continuity of the circular niiisele- 
layer, while the gut runs almost straight 
from the anterior mouth to the posterior 
anus. Early in tho life-history of Synapa 
occurs a stage with tiye tentacles around the 
mouth, and into these pass canals from the 
water-ring, the radial canals to the body- 
wall making a subsequent, and only tem- 
porary, appearance (Fig. 4). Semon called 
this stage the PeniadiUa^ and supposed that, 
in its early history, the class had passed 
through a similar stage, which he called the 
Fentactxa, and regarded as the ancestor of 
all Echinoderms. It has since been proved 
that the five tentacles with their canals are 
interradial, so that one can scarcely look 
on the Pmtactula as a primitive stage, 
while the apparent simplicity of the Synap- 
tidse, at least as compared with other holo- 
thnrians, is now believed to be the result of 
regressive changes. The PentactcGa, at all 
events as it sprang from the brain of Semon, 
must pass to the limbo of mythological an- 
cestors. 

Pelmatozoic Theory.— ’XhQ rejection of the calycinal and Pen,- 
tactma theories need not scatter our oonceptions of Echinoderm 
structure back into the chaos from which they seemed to have 
emerged. The idea of a calyculate ancestor, though by no means 
connoting fixation, turned men’s minds in the direction of the 
fixed forms, siipifiy because in them the calyx was best devel- 
oped. The Pentactcea again suggested a search for some primi- 
tive type in which quinqueradiate symmetry was exhibited in 
circumoral appendages, but had not affected the nervous, 
water-vascular, muscular, or skeletal systems to any great 
extent, and the generative organs not at all. Study of tho 
earliest larval stages has always led to tho conclusion that the 
Echinoderms must have descended from some frooly-moving 
form with a bilateral symmetry, and, connecting this with tho 
ideas just mentioned, we roach the conception that this sup- 
posed bilateral ancestor (ox Diyle%trula) may have beoomo fixed, 
and may have gradually acquired, a radial symmetry in con- 
sequence of its sedentary mode of lifo. Tho different extent of 
quinqueradiate symmetry in tho dilforent classes would thms 
depend on the period at which they diverged from tho^ sedentary 
stock. The tracing of this history, and tho explanation ojf the 
general characters of Echinoderms and of tho ditrorontiating 
features of tho classes in accordance therewith, constitutes tho 
Pelmatozoic theory. 

The word “Pelmatozoa” literally means “ stalked animals,” 
but the name is now used to denote all Cystidca, Blastoidca, 
Orinoidca, and Edrioasteroidea, as opposed to the other classtss, 
which may be called Eleuthorozoa. Many Pelmatozoa have, it is 
true, no stalk, -wbile some are freely-moving, but all agree in the 
possession of certain characters obviously coimectcd with a fixed 
mode of life. Thus, the mouth is central and turned away from 
the sea-fioor ; the animal does not seize its food by tentacles, limbs, 
or jaws, neither does it move in search of it, but a series of ciliated 
grooves which radiate from the mouth sweep along currents of 
water, in the eddies of wdiich minute food-particles are caught up 
and carried down into the gullet ; tho uiidigostcd food is mvon 
out through an anus which is on the upper or oral side of tho 
theca, hut as far distant as practicable from the mouth and ciliated 
grooves. Such characters are found in any ])rimitivo, sedentary 
group. More peculiarly Echinoderm feabircs, in which the 
Pelmatozoan nature is manifest, are tho enclosing of the viscera 
in a calcified and plated theca, for protection against those 
enemies from which a fixed animal cannot fioe ; the development, at 
the aboral polo of this theca, of a motor nerve-centre giving off 
branches to the stroma connecting the various ifiates of the theca 
and of its brachial, anal, and columnar extensions, and thus 
co-ordinating the movements of the whole skeleton ; the absence of 
suckers from the podia, which, when present, are respiratory, not 
locomotor, in function. There are other features of most, if not 
all, Pelmatozoa that appear to be due to a fixed existence, but 
those are also found in the Eleutherozoa. The Pelmatozoic theory 
thus regards the Pelmatozoa as tho more ancestral forms, and 
tho Polmatozoan stage as one that must have been pssod 
through by all Echinoderms during their evolution ' from the 
Dii)Uumla. It might bo possible to prove the origin of all 
classes from Pelmatozoa, without thereby explaining tho origin of 
such fundamental features’ as radial symmetry, tho developmental 
metamornboBis, and the torsion that affects both gut and body* 
cavities during that process ; but tho acooiJtanoe of a jDijfktmda 
as the common ancestor necessitates an explanation of these 


features. Such explanation is an integral part of the Pelmatozoic 
theory, but is provided by no other. 

The evidence for the Pelmatozoic theory is supplied by paleon- 
tology, embryology, tbe comparative anatomy of the classes, and a 
consideration of other jihyla. Paleontology, so far as it goes, is a 
sure guide, but some of the oldest fossiliferous rocks yield remains 
of distinctl}" differentiated crinoids, asteroids, and echiiioids, so 
that the problem is not solved merely by colloctiiig fossils. Two 
lines of argument appear fruitful. First, a compansoii of the 
relative numbers of the representatives of tho various elasses at 
different epochs; according to this they m.iv b- jbu.,- in the 
following order, with the oldest first: it.', v'rinoidca, 

Blastoidca, Asteroidoa, Ophiuroidea, Echinoidea. As Jbr Holo- 
thuroidea, the fossil evidence allows us to say no more than that 
the class existed in early Carboniferous times, if not lieJbrc. The 
second method is to work out by slow and sure steps the lines of 
descent of the different families, orders, and classes, and so either 
to arrive at the ancestral form of each class, or to plot out the curve 
of evolution, which may then legitimately bo projtuiicd into ‘Hlic 
dark backward and abysm of time.” In this way tho many highly 
modified orders of Cystidca may be traced back to a simjfie, many- 
])lated ancc.stor with little or no radiate symmetry (siui below). 
All the complicated structures of Blastoidca are evolved from a 
fairly simile typo, which in its turn is linked on to one of the. 
cystid orders. That the crinoids are all dcdncil)lc irom some such 
simple form as that above described under tho head “calycinal 
theory,” is now generally admitted. Although, in the extrciuo 
correlation of the radial food-grooves, nerves, water-vessels, and so 
forth, with a radiate symmetry of tho theca, sue.h a type differs 
from tho Cystidca, while in tbe po.sscssion of jointed proe, esses from 
the radial phit(‘S, bearing tbo grooves and tbe various body- 
systems outwards from tho theca, it dillcrs from all other 
Echinoderms, nevertheless amnemt forms are known wliieh, if they 
are not tlieuiBelves the achual links, HUgg(wt how tho erin(.)id tyjie 
may have hoeii evolved from some of tlie mort! regular eysticls. 
Tho fourth class of Pelmatozoa— tho Edrioastiu’oidea — dill’e-rs from 
tho others in the structure of its amlmlae.ra. As in all Pelmatozoa, 
these seem to have borne (filiaied food-groovcjs proti'cted by 
movable covering-plates (Fig. 11). Beneath each food-groovo was a 
radial water-v( s.sel and probably a nerve and blood-vessel, all whieh 
struoiures passed either lietwecii (sertain regularly srrauged thecal 
plates, or along a furrow lloored by thost^ ])iateH, whiidi wer(\ then 
in two alternating sories, Tho im})oriaut and distinctive^ feature' 
is the ])re'..senoo of pores between tlui thioriug-plates, on eitheu* 
side of tho groove; and these, wo ciumot doubt, .served (br the. 
])asaago of ]) 0 (lia. Thus in a highly dovdoped odiRia.slcroid, such 
as Pdrioaaicr (Fig. II), tluu’e' was a tnu' aiulndni-uim, appar- 
ently eionstnmtexl like that of a starfish, but iliUbiing in tlo' iios- 
sessiem of a ciliated food-groov(' protee.teul by (u>V('ring-plut<'s. The' 
simpler feums of Kdrioastoroidea,, witli theur men' sac-like! beuly 
and nndiffbrentiatoel jdate's, may wed! havei beMui deriveid from e'arly 
Cystidca of yet Binipler stnusture', and the*re soeniH nee reiisou t(! 
follow Jae'kel in n'gardiiig the. class as itsedf tlu' more* primil.ive. 
Turning to fossil A.sie‘roi(iea, w*e, line! tlui (earlier ophiurids seareudy 
elistiuguishahlej from the asterids, while in tluj alteunatieui of the 
ambulaerals, wliiedi undoubteully iMu-respoud lc> tlie ffejoriug-tdates 
of Edriomtn\ both groups iipprtia(di the P(dma.t('Zo:(u typo. Those' 
facts have ])emi e!X]»rosHcel by Wtlirtz in his name's Knoi inastcriie and 
Opbio-onc'rinasteria'. Therej is no dillh'ulty in eledtmiug tluj highly 
diffbre'utiated asterids and ophiurids of a later elay from tlu‘He 
simpbr type's. The evolutiem of tho modern Ke'hinoielea freun 
their ?alajozoi(5 aneeistors is also well uneh'rstood, hut in this eases 
tho aiK'ostral form to whiedi thee paheontologist is lesel doew not at 
first sight present many refsomhlaTice.s to tho Fednsatozoa. It is, 
howetvisr, (diaractei ized by simplieiity cif struesture', and a short 
descTi])ti()u of it will seerves to (dear tho prohlesm freun umnitteasary 
(lillicullies. JMhrwGulan$ (Fig. 5), a small oohinoid from the 
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Ordovician rocjks of Esthonia, is in essential stmetur® just the 
form demanded by e'ommratives mlmemtolt^gy to wake a starting- 
I>oint, It is ipheroidal, witli tiui mouth and «itw at opposite 
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poles ; there are five amhulacra, and the ambulacral plates are 
large, simple, and alternating, each being pierced by two podial 
pores ■which lie in a small oval depression ; the ambnlacrals next 
the month form a closed ring of ten plates ; the interambnlacrals 
lie in single columns between the ambulacra, and are separated 
from the mouth-area by the proximal ambnlacrals just mentioned, 
and sometimes by the second set of ambnlacrals also ; the 
ambulacra end in the five oculars or terminals, which meet in 
a ring around the anal area and have no podial pores, but one of 
them serves as a madreporite ; within this ring is a star-shaped 
area filled -with minute irregular plates, none of which can safely 
be selected as the homologues of the so-called basals or genitals of 
later forms ; wuthin the ring of ambnlacrals around the mouth are 
five somewhat pointed plates, which Jaekel regards as teeth, hut 
which can scarcely be homologous with the interradially placed 
teeth of later echinoids, since they are radial in position ; small 
spines are present, especially around the podial pores. The 
position of the pores near the centre of the ambnlacrals in 
Bothriocidaris need not be regarded as primitive, since other early 
PaljBo:?oic genera, not to mention the young of living forms, show 
that the podia originally passed out between the plates, and were 
only gradually suriounded by their substance ; thus the original 
structure of the echinoid ambulacra differed from that of the early 
asteroid in the position of the radial vessels and nerves, which 
here lie beneath the plates instead of outside them. To this point 
we shall recur ; palteontology, though it suggests a clue, does not 
furnish an actual link either between echinoidea and asteroidea, or 
between those classes and Pelmatozoa. 

The argument from embryology leads farther back. First, as 
already mentioned, it outlines the general features of the 
secondly, it indicates the way in which this free- 
moving form became fixed, and how its internal organs were 
modified in consequence ; but when we seek, thirdly, for light on 
the relations of 'the classes, we find the features of the adult 
coming in so rapidly that such intermediate stages as may have 
existed are either squeezed out or profoundly modified. The 
difficulty of rearing the larvEe in an aquarium towards the close of 
the metamorphosis may account for the slight information available 
concerning^ the stages that immediately follow the embryonic. 
Another difficulty is due to the fact that the types studied, and 
onpor-iiPly f he orinoid Antedon, are liighly si)ocialized, so that some of 
liiu (.■ni''i'y(;ni<: features are not really primitive as regards the class, 
but only as regards that particular genus. Thus inferences from 
embryonic development need to bo checked by iialfeontology, and 
supplemented by comparison of the anatomy of other living genera. 

Minute anatomical research has also aided to establish the 
Pclmatozoic theory l)y the gradual recognition in other classes of 
features formerly sujjposed to bo confined to Pelmatozoa. Thus the 
elements of the Polmatozoan ventral groove are now detected in so 
difiereut a structure as the eohinoid ambulacrum, while an aboral ner- 
vous systoxu, the diminished ropresontativo of that in crinoids, has 
been traccil in all Eleutherozoa except Holothurians. The broader 
theories of modern zoology might seem to have little bearing on the 
Echinoderma, for it is not long since the study of these animals 
was compared to a landlocked sea undisturbed by such storms as 
rage around the origin of the Vertebrata. This, however, is no 
more the case. The concej[)tion of the Dipleurula derives its chief 
weight from the fact that it is comparable to the early larval forms 
of other i)riimtive ccelomate animals, such as Balanoc/lossus, 
JPhoroni% Chmtognatha, Brachiopoda, and Bryozoa. So too the 
(‘xqdiuijition of radial symrmdry and torsion of organs as due to a 
Felmatozoio mode of life iinds confirmation in many other phyla. 
Instead of discussing all these questions separately, with the details 
necessary for an adequate presentation of the argument, we shall 
now sketch the history of the Echinoderms in accordance with 
the Pelmatozoic theory. Such a sketch must pass lightly over 
debatable ground, and must consist largely of suggestions still in 
need of confirmation ; but if it serves as a frame into which more 
precise and more detailed statements may be fitted as they come 
to the kon of the reader, its object will bo attained. 

Evolution of the EoMnoderms. — It is reasonable to 
supj)ose that tbe Coelomata — animals in ■which the body- 
cavity is divided into a gut passing from mouth to anus 
and a hollow (coelom) surrounding it — ^were derived from 
the simpler Coelentera, in which the i)rimitive hody-cavity 
(arehenteron) is not so divided, and has only one aperture 
serving as both mouth and anus. We may, with Sedgwick, 
suppose the ccelom to have originated by the enlargement 
and separation of pouches that pjressed outwards from 
the arehenteron into the thickened body-wall (such 
structures as the genital pouches of some Coelentera, not 
yet shut off from the rest of the cavity), and they would 
probably have been four in number and radially disposed 


about the central cavity. The evolution of this cavity 
into a gut is foreshadowed in some Coelentera by the 
elliptical shape of the aperture and by the development 
at its ends of a ciliated channel along which food is 
swept ; we have only to suppose the approximation of the 
sides of the ellipse and their eventual fusion, to complete 
the transformation of the radially symmetrical Coelenterate 
into a bilaterally symmetrical Ccelomate with mouth and 
anus at opposite ends of the long axis. We further suppose 
that of the four coelomic pouches one -was in front of 
the mouth, one behind the anus, and one on each side. 
Such an animal, if it ever existed, probably lived near 
the surface of the sea, and even here it may have 
changed its medusoid mode of locomotion for one in the 
direction of its mouth. Thus the bilateral symmetry 
would have been accentuated, and the organism shaped 
more definitely into three segments, namely, (1) a preoral 
segment or lobe, containing the anterior coelomic cavity ; 
(2) a middle segment, containing the gut, and the two 
middle coelomic cavities; (3) a posterior segment, con- 
taining the posterior coelomic cavity, which, however, 
owing to the backward prolongation of the anus, became 
divided into two — a right and left posterior coelom, Each 
of these cavities presumably excreted waste products to the 
exterior by a pore. There was probably a nervous area, 
■with a tuft of cilia, at the anterior end ; while, at all events 
in forms that remained pelagic, the ciliated nervous tracts 
of the rest of the body may be supposed to have become 
arranged in bands around the body-segments. Such a form 
as this is roughly represented to-day by the Actinotrocha 
larva of Fhoronis, the importance of which has been 
brought out by Masterman. But only slight modifications 
are required to produce the Tornaria larva of the Entero- 
pneusta and other larvse, including the sj)ecial type that is 
inferred from the Eipleurula larval stages of recent forms 
to have characterized the ancestor of the Echinoderms. 
We cannot enter here into all the details of comparison 
between these larval forms; amid much that is hypo- 
thetical a few homologies are widely accepted, and the 
preceding account will show the kind of relation that the 
Echinoderms bear to other animals, including what are now 
usually regarded as the ancestors of the Chordata (to which 
back-boned animals belong), as well as the nature of the 
ev^ence that their study has been, or may be, made to yield. 
How the hypothetical Eipleurttla became an Echinoderm, 
and how the primitive Echinoderms diverged in structure 
so as to form the various classes, are questions to which 
an answer is attempted in the following paragraphs : — 

Confining our attention to that form of jDiplmrvId (Fig. 6) 
which, it is supposed, gave rise to the Eohinoderma, we infer 



Fig. 6 . — Diagrammatic reconstruction of Biplaunda. The creature is 
represented crawling on the aea-floor, hut it may equally well have 
been a floating animal. The ciliated bands are not drawn. 


from embryological data that its special features were as fol- 
low : — The anterior coelom ie cavity was wholly or partially 
divided, and from each half a duct led to the exterior, 
opening at a pore near the middle line of the hack. The middle 
cavities were smaller, and the ducts from them came to unite 
with those from the anterior cavities, and no longer opened 
directly to the exterior ; whether these cavities were already 
specialized as water-sacs cannot he asserted, bu't they certainly had 
become so at a slightly later stage. The posterior eavjties were the 
largest, hut what had become of their original opening to the exterior 
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is uncertain. The genital products were derived from the lining of 
the coelomic cavities, but it would not be safe to say that any 
particular region was as yet specialized for generation. The 
epithelium of the outer surface was probably ciliated, and a 
portion of it in the preoral lobe differentiated as a sense-organ, 
with longer cilia and underlying “nerve-centre, from which two 
nerves ran back below the ventral surface. Into the space between 
the walls of the coelom and the outer body-wall, originally filled 
with jelly, definite cells now wandered, chiefiy derived from the 
coelomic walls. Some of these cells produced muscles and 
connective tissue ; others absorbed and removed waste products, 
iron salts, calcium carbonate, and the like, and so were ready to be 
utilized for the deposition of pigment or of skeletal substance. In 
some of these respects the Dij^leurula may have diverged from the 
ancestor of Eiiteropneusta and of other animals, hut it could not 
as yet have been recognized as echinodermal by a zoologist, for it 
presented none of the structural peculiarities of the modern adult 
echinoderm. 

'Now ensued the great event that originated the phylum — the 
discovery of the sea-floor. This being apprehended by the sen- 
sory anterior end, it was by that end that the Diple%mla attached 
itself ; not, however, by the pole, since that would have interfered 
at once with the sensory organ, but a little to one side, the right 
side being the one chosen for a reason we cannot now fathom ; it 
may be that fixation was facilitated by the presence of the pore on 
that side, and by the utilization of the excretion from it as a 
cement. The first result was that which is always scon to follow 
in such cases — the passage of the moutli towards the upper surface 
{Fig. 7). As it passed up along the left side, the gut caught hold 
of the left water-sac and pulled it upwards, curving it in the pro- 
cess ; this being attached to the loft duct from the anterior body- 
cavity, this structure with its water-pore was also pulled up, and 
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Fia. V.— Diagrammatic reconstruction of primitive Pelmatozodn, seen from 
the side. The iilates of the teat are not drawn ; their probable ai)pear- 
ance may be gathered from Fig. 8. 

the pore came to lie between mouth and amis. The forward portion 
of the anterior coelom shared in the constriction and elongation of 
the preoral lobe ; but its hinder portion was dragged uj) along with 
the water-pore and forniod a canal lying along the outer wall (the 
liarietal canal). As the gut coiled, it pressed inwards the middle 
of the left posterior coelom of the Dipleumla, and drew the whole 
towards the mouth, while the corresponding cavity on the right 
was pressed down by 


the stomach towards the 
fixed end of the animal 
and became involved in 
the elongation of that 
region. Those changes, 
which may still be traced 
in the development of 
Antedon, sesultedi in the 
l)rimitive Polmatozobn 
(Fig. 7), represented in 
the rocks by such a genus 
as Afutocystis (Fig. 8). 
The pear-shaped body is 
encased in a theca formed 
by a number of poly- 
gonal plates, and is 
attached by its narrow 
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surface aio four openings, ^he theca. The internal stmetun! may be 
that nearest the centre gathered from Fig. 7. (x^diam) 
l)oing the mouth, whicJi 

is slit -like, and that nearest the periphery being the anus. 
The two otiior openings are minute, and placed between those 


two; one close to the mouth is almost certainly the water- 
pore, Avhile that nearer the anus is regarded as a genital aperture. 
Which of the coelomic cavities this last is connected with is un- 
certain, for there is considerable doubt as to the origin of the 
genital glands in the embryonic development of recent cchinoderms. 
It seems clear, however, that there was hut a single duct and a 
single bunch of reproductive cells, as in the holothurians, though 
perhaps bifurcate, as in some of those animals. The line between 
mouth and anus, along which these openings are situate, corre- 
sponds with the plane of union between the two horns of the 
curved left posterior coelom, the united walls of which form the 
“ dorsal mesentery.” Since this must have, on our theory, enclosed 
the parietal canal from the anterior ccxilom, it is possible that the 
genital products were developed from the lining cells of that cavity, 
and that the genital pore was nothing hut its original ]')orG not yet 
united with that from the watcr-sac. The concrescence of these 
pores can he traced in other cystids ; but as the genital organs 
became alfectod by radial symmetry the original function of the 
duct was lost, and the reproductive eVn'.ent*^ to the exterior 

in another way. Arlstocystis nvcij hwr I .id <.Li;i:id food-grooves 
leading to its mouth, but those have left no traces on the structure 
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of the test. Traces, however, 
are licrccptiblc in genera believed 
to he desiiciKbMl from such a 
simple type, and the majority 
may 1)0 grouped under two heads. 

One grouj) includes those in 
which the grooves wander out- 
wards from the mouth over the 
thecal plates, which gradually 
become arranged regularly on 
either side of the grooves, while 
further extensions ascend from 
the grooves on small jointed 
processes called hracdiioles ” 

(Fig. 9). In the other grouj) 
the grooves do not tend so mueli 
to stretch over the thecia as to 
1)0 raised away from it on relatively larger hrachiohis, arising close 
around the mouth (Fig. 10). 

These two tyjies are, in the main, correlated with two gradual 
dilForentiations in the minute stnmturc of the th((e,al i)late,H. Origin- 
ally the calcaroouH substance of the plates (stereoin) was ]n(^ree(l 
by irregular canals, more or less verthuil, find eoulaining strands 
of the soft tissue (stroma) that di‘.positcd the st.i'rt'om, as well as 
spaces filled with Iluid. In the former group (Fig, 9) these 
canals became connected in ])airs (fliilojiorrs) still perpendieular 
to the surface, and this structure, combined with that of the 
grooves, characterizes 
the ordm* -- Diplo- 
porita. In the latte.r 
group (Fig. 10) the 
canals, that is to say, 
the stroma - siraiuls, 
came to lie parallel 
to the surfiuic and to 
cross the suturtvs he- 
tween the plat(*s, 
which were thus more 
fiexihlv a:id more 
strongly united ; sine-e 
the itanals ertissing 
eardi suture naturally 
occupy a rhombic 
area, the order ia 
called Bhornhifora. 

At first the grooves 
were throe, one pro- 
(teodiiig from each end 
of the mouth-alit, and 
the third in a dirw- 
tion opiK)Hed to the 
anus; with referenco 
to the Pelmatozoan 
structure, the anal side 
inaj-' h(‘. termed pos- 
terior, and this groove 
anterior. Eventually 
caeli lateral groove 
forked, so that there 
were five grooves. 

These gradually im- 
pressed themselves on 
the thetja and influ- 
enced the arrange- 
ment of the internal organs: it is fairly safe to assume that 
nervtm, blood-vessels, and branebes from the water-mc stretched 
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out along witb. these grooves, each system starting from a 
ring around the gullet. At last a quincj[ueradiate symmetry 
influenced the plates of the theca, partly through the development 
of a plate at the end of each groove (terminal), partly through 
plates at the aboral pole of the theca (bagals and infrabasals) 
arising in response to mechanical pressure, but soon intimately 
connected with the cords of an aboral nervous system. Before the 
latter plates arose, the stem had developed by the elongation and 
constriction of the fixed end of the theca, the gradual regularization 
of the plates involved, and their coalescence into rings. The 
crinoid type was differentiated by the extension of the food-grooves 
and associated organs along radial outgrowths from the theca itself. 
These constituted the arms (brachia), and five definite radial 
jjlates of the theca were specialized for their support. These 
radials may be homologous with the terminals already mentioned, 
but this is neither necessary nor certain. In this development of 
brachial extensions of the theca the genital organs were involved, 
and their ripe products formed at the ends of the brachia or in the 
branches therefrom. The remains of the original genital gland 
within the theca became the “axial organ” surrounded by the 
“axial sinus” derived from the anterior coelom, and this again by 
structures derived from the right posterior coelom, which, as explained 
above, had been depressed to the aboral pole. These last structures 
formed a nervous sheath around the axial sinus with its blood- 
vessels, and became divided into five lobes correlated with the five 
basals (the “chambered organ”) and forming the aboral nerve- 
centre. Before these changes were complete the Holothurioidea 
must have diverged, by the assumi)tiou of a crawling existence. 
Thus ill them the mouth and anus reverted to opposite poles, and 
only the torsion of the gut and coelom, and the radial extensions 
of the nervous, water-vascular, and blood-vascular systems, testified 
to their Pelmatozoan ancestry. The ciliated grooves, no longer 
needed for the collection of food, closed over, and are still traceable 
as ciliated canals overlying the radial nerves. At the same time 
the thecal plates degenerated into spicules. The Edrioasteroidea 
followed a diflerent line to that of the cystids above mentioned and 
their descendants. The theca became sessile, and in its later 
developments much flattened (Fig. 11). Mouth, water-pore, and 
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Fie. Wn—BilTiomt&r. A, upper or oral surface of E, Bigsbyi, with the 
coveriuK-plates on the anterior and left posterior food-grooves, hut 
removed from the others, which show only the flooring-plates, between 
which are pores ; B, under surface of E. Buchianus, with covering- 
plates on right posterior and right anterior food-grooves (left hand 
m the drawing). The # denotes the position of the anal interradius. 


anus romained as in Aristocystis, but the five ciliated grooves 
radiated from tho mouth betwoon the thecal plates rather than 
over them, and were, as usual, protected by covering-plates. Tho 
iiiijiortant feature was the extension of radial canals from the water- 
sac along grooves, with branches passing between theflooring- 
])latcs of the grooves (Fig. 12, A). Tho resemblance of the flooring- 
plates to tho ambiilacral ossicles of a starfish is so exact that one 
can explain it only by supposing similar relations of the water- 
canals and their branches (podia). On tho thinly-plated under 
surface of well-preserved specimens of MrioasUr are seen five 
interradial swellings (Fig. 11, B). These are likely to have been 
produeed by the npe genital glands, which may have extruded 
their products directly through the membranous integument of the 
under side. Mo other way out for them is apparent, and it is 
clear that JSdrioaster was not permanently and solidly fixed to the 
sea-floor. 

Kow comes a gi'cat change, unfortunately difficult to follow 
whether in the fossils or in the modem embryos. We suppose 
some such form cs Mlriomter, which appears to hare lived near 
the shore, to hare been repeatedly orertumed by waves. Those 
that were able to accommodate themselves to this topsy-turvy 
existence, by taking food in directly through the mouth, survived, 
and their podia gradually specialized as sucking feet. Such a form 
as this, when once its covering-plates had atrophied, would be a 
starfish without more ado (Fig. 12, B ) ; hut the sea-urchins present 


a more difficult problem. We may suppose that the radial water- 
canals sank beneath the flooring-plates of the grooves, and that 
the covering-plates disappeared, in which case the plates that in 
the echinoid are pierced by podia would be homologous with the 
amhulacral ossicles of an asteroid and the flooring-plates of 
EdHocoster.^ Or we may suppose the canals and other organs to 
have remained as they were, the covering-plates to have closed 
permanently over them, merely leaving slits lor the podia between 
them, and the flooring-plates to have disappeared. In either case 
we have to admit a closure of the integument over the ciliated groove 
(Fig. 12, D, e) just as m holotliurians, since this is necessitated by 
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O. Echinoid. 


Fra 12. — Diagrammatic sections across the ambulacra of A, 0, Pblmx- 
TozoA, and B, D, Eleutiikuozoa, placed in the same position for com- 
parison. S, blood-spaces, of which the homology is still uncertain. 


anatomical evidence. The genital organs in both Asteroid ea and 
Echinoidea would retain tho interradial position they first assumed 
in Edrioaster : and in Echinoidea their primitive temporary open- 
ings to the exterior were converted into definite pores, correlated 
with five interradially placed plates at the aboral i)ole. The anus 
also naturally moved to this superior and aboral position. In the 
Echinoidea the water-canals and associated structures, ending in the 
terminal plates, stretched right up to these genital plates ; but in 
the Asteroidea they never reached tho aljoral surface, so that the 
terminals have always been separated from the aboral polo by a 
number of plates. 


Analym of Ecliinoderm Characters . — To follow the 
further evolution of the several classes would require a 
series of independent articles ; reference must perforce be 
made to works (vide infra) in which this has recently 
been attempted. Eegarding the Echinoderms as a whole 
in the light of the foregoing account, we may give the 
following analytic summary of the characters that dis- 
tinguish them from other ccelomate animals : — 


They live in salt or brackish water ; a primitive bilateral sym- 
metry is still manifest in tho right and loft divisions of the coelom ; 
the middle coelomic cavities are primitively transformed into two 
hydrocoels communicating^ with the exterior indirectly through a 
duct or ducts of the anterior coelom ; stereom, composed of crystal- 
line carbonate of lime is, with few exceptions, deposited by special 
amnebocytes in the meshes of a mesodermal stroma, chiefly in the 
integument ; reproductive cells are derived from the endothelium, 
apparently of the anterior coelom ; total segmentation of the ovum 
produces a cceloblastula and gastrula by invagination ; mesenchyme 
is formed in the segmentation cavity by migration of cells, chiefly 
from the hypoblast. Known Echinoderms show the_ following 
features, imamned to be due to an ancestral pelmatozoic stage : — 
Increase in the coelomic cavities of the left side, and atrophy of 
those on the light ; the dextral coil of the gut, recognizable in all 
classes, though often obscured ; an incomplete secondary bilateral- 
ism about the plane including the main axis and the water-pore 
or its successor, the madreporite, often obscured by one or other of 
various tertiary bilateralisms; the development of the hydrocoel 
into a ciroumoral, arcuate or ring canal ; development through a 
, free-swimming, bilaterally symmetrical, ciliated larva, of which in 
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many cases only a portion is transformed into the adult Echinoderm 
(where care of the brood has secondarily arisen, this larva is not 
developed). All living, and most extinct, Echinoderms show the 
following features, almost certainly due to an ancestral Pelmatozoic 
stage An incomplete radial symmetry, of which five is usually the 
dominant number, is superimposed on the secondary bilateralism, 
owing to the outgrowth from the mouth region of one unpaired and 
two paired ciliated grooves ; these have a floor of nervous epithelium, 
and are accompanied by subjacent radial canals from the water-ring, 
giving off lateral podia and thus forming ambulacra, and by a 
perihsemal system of canals apparently growing out from coelomic 
cavities. All living Echinoderms have a lacunar, haemal system of 
diverse origin ; this, the ambulacral system, and the coelomic 
cavities, contain a fluid holding albumen in solution and carrying 
numerous amoebocytes, which are developed in special lymph-glands 
and are capable of wandering through all tissues. The Ecljinoderms 
may be divided into seven classes, whose probable relations are 
thus indicated ; — 


r Cystidea Edrioasteroidea 


PELMATOZOA-l 


Blastoidea 

I^Cnnoidea 


Holotliurioidea^ 


Asteroidea (and 
Ophiuroidea) 
Echinoidea 


Ieletttheeozoa 


Authorities. — In addition to the wmrks referred to in tho 
opening paragraph, the following deal with tho general subject : — 
Bather, Gregory, and Goodrich. “Echinoderma,” in Lan- 
kester’s Treatise on Zoology. London, 1900. — Bell. Catalogue 
of the British Echinoderms in the British Museum. London, 
1892.— P. H. Cartenter. Notes on Echinoderm Morphology,” 
Quart. Journ. Micr. Sci.y 1878-1887- — Lang. Text-Book of Com- 
^parative Anatomy^ transb, part ii. London, 1896. — Ludwig and 
Hamann. Echinodermen,” in Bronn’s Klasscn imd Ord- 
nungen des Thierreichs. Leipzig, 1889 — in progress. — Neumayr. 
Vie Stdmme des Thierreiches. Wien, 1889. — P, B. and 0. E. 
Sarasin. “Ueher die Anatomic der Echinothuridon und die 
Phylogenio dor Echinoderm en, ” Ergehnisse naturw. Eorsch. auf 
Ceylon, Bd. i Heft 3. Wiesbaden, 1888. — Sbmon, '‘DioIIomo- 
logion innerhalb des Echinodermenstammes,” Morph. Jahrh., 1880. 
— Sladen. “Homologies of the Primary Larval Plates in the 
Teat of Brachiato Echinoderms,” Quart. Journ. Micr. Sci., 1884. — 
Eittel. JTandbuch der .. . Balceozoologie, i. pp. 308-560, 
Miincben, 1879 ; also Gr%mdzuge, translated and revised by Eastman 
as Text-Book of Palaeontology . New York and London, 1899. A 
complete analytical index to tho annual literature of tho Echino- 
derm a has for many years been published in tho Zoological Ihmrd. 
London. (p, A. B.) 

Echiuroidea.- — The Echiuroidoa form a amall 
group of marine animals which show in their larval life- 
history a certain degree of segmentation, and are therefore 
grouped by some authorities as Annelids. Formerly, 
together with the Ripuneuloidea and Priapuloidea, they 
made up the class Gephyrea, but on the ground that they 
retain in the adult a large preoral lobe (tho proboscis), 
that they have anal vesicles, that their anus is terminal, 
that setae are found, and finally that they are segmented 
in the larval stage, they have boon removed from the 
group, which by the proposed further separation of tho 
Priapuloidea on account of their unique renal and re- 
productive organs, has practically coased to osdst. 

Echiuroids are animals of moderate size, varying roughly 
from one to six or seven centimetres in length, cxchisivo of 
the proboscis. This organ is capable of very considerable 
extension, and may attain a length in BonelUa viridw of 
about a metre and a half (Fig. 1). It is grooved vontrally 
and ciliated. At its attachment to the body tho groove 
sinks into tho mouth. In Bonellia tho proboscis is forked 
at its free end, but in the other genera it is short and un- 
forked. The body is somewhat sausage-shaped, with the 
anus at the posterior extremity, surrounded in Echiurm 
by a single or double ring of setae. The skin is usually 
wrinkled, and in B, vindi% Thalamrm lankesUH, Th. la- 
ronii, Ilamingia arctica, and in the larva of many specios, is 
of a lively green colour. A pair of curved bristles, formed 
in true setal sacs as in Chaetopoda, project from the body a 


short distance behind the mouth, and are moved by special 
muscles ; they are of use in helping the animal to move 



species tunnel in the mud atid sand njul form mf>rc. or less 
permanent lainws, tlu'. walls of which stnaigthencd 
by mucus secreted from the skim Tlu^ opt^nings of the 
burrows become silted up, heaving, howc^vtn*, a. Hinall aper- 
ture through which tho proboH(ds is extmd(*<l This orgau 
carefully searches tlui n(‘igbb(airlio(»(l for parti(‘lcH of food. 
When these are found th(5 grooved prolK)sciH folds its walls 
inwards, and the cilia pass tho partichts down tht^ tube tlms 
formed to the mouth, l^chiuroids also mov('- }>y extending 
the proboscis, winch takes hohl of some flxc'd objeett, and 
then contracting, draw's tho body fm'wairds. JitHtently it 
has 1)0(511 shown that EvJdurm swims freely at night- 
time, using for locomotion both tlu5 pr(>bosc5iH and tho 
contraction of the musdoH of its body-wall. Th(5 motion 
is dcscrilKid as ** gyratory,” and tho anterior (tnd is always 
carried foremost. Tliosc spccicrH which do not burrow 
usually conceal themwjlves in crevices of i)u5 ro(;ks or 
under stones, or at timc5s in empty Molluscs or Kriiinid 
shells. They are ocutasionntly used l)y fislKtrimm as bait 
Atmtemj (Fig. 2). — A thin cuticle covers tln' ('jhlonnis, 
which (5ontamB mucus - mHJreting glands. tlu^ 

epidermis is a laycu* of circular uiuhcIoh, then a laycir of 
longitudinal, and finally in som(5 casern a laycn* of ob- 
lique muHcle-filifos. Tho inner face? of this musimkr 
skin IS lined by a layer of opitheliuim The ccilomie 
body-cavity is spacious. It d(Hs« not extend into the 
probosris, which is a solid organ traversed by the 
nervous and vastuilar rin^, but otherwiso largely built 
up of muscle-fibres and connectivc-iiswufu Many sonse- 
cells lie in tlu5 epidermis. Tho ciliated ventral groove 
of tht5 probomuH leads at its basis into tho simple mouth, 
which gives access to the thin-walled ullmt-ni ary eanal 
This is longer than the bcxly, and te) tuck it away 
it is loop(*d from side to side. The loops are supported 
by strands of connective-tissue, which in some species are 
united HO as to form a dorsfd mesenttuy, whilst trails of a 
ventral meHantery are met with anteriorly and posteriorly 
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(H. L. Jameson, Zool. Jahrh. Anat., 1899). The alimentary 
canal is divisible into fore-gut, mid-gut, and hind-gut, and 
the first named can be further divided into pharynx, oeso- 
phagus, gizzard, and crop, mainly on histological grounds. 
The mid-gut is characterized by the presence of a ciliated 
groove, from which arises the collateral intestine or siphon, 
a second tube which rejoins the alimentary canal lower 
down. Similar collateral intestines are familiar in the 
Echinids and certain Polychsets (Capitellidse). The rec- 
tum receives the openings of a pair of very characteristic 
organs, the anal vesicles. Each consists of a branching 
tube, the tips of whose twigs terminate in minute ciliated 
funnels. The anal vesicles are thought to be excretory ; 
whether this be so or not, they undoubtedly have some 



influence on the amount bf fluid found in the coelom. 
The coolomic fluid contains as a rule both anacBboid and 
rounded corpuscles, and, when ripe, the products of the 
gonads. A closed system of vessels, usually called the 
vascular system, is present. There are, however, no capil- 
laries connected with this, and it is confined to certain 
portions of the body. It can possess few of the functions 
usually associated with a vascular system, and its main 
use is probably to assist in the expansion of the proboscis. 
The system consists of the following parts : — A dorsal vessel 
applied to the alimentary canal is continued anteriorly into 
a median vessel, which traverses the proboscis to its tip. 
Here the vessel splits, and each half returns along the 
lateral edge of the proboscis; they reunite around the 


625 

oesophagus and form a single ventral vessel, which lies 
above the ventral nerve-cord. The ventral vessel, which 
ends solidly behind, sends off a branch which forms a ring 
around the intestine and opens into the posterior ex- 
tremity of the dorsal vessel. In Zchiurus and Thalassema 
the same vessel forms a ring round a stout muscle, which 
connects the bases of the two ventral setae before passing 
to surround the intestine. Amoeboid corpuscles float in 
the fluid contents. The nephridia vary in number from a 
single one in Bonellia to three pairs in many species of 
Thalassema. Their external openings are ventral, and on 
the same level as the ciliated funnel-shaped nephrostomes. 
The posterior wall of the organ is produced into a long 
blind sac, which is lined by secretory cells. The nervous 
system is a single ventral cord, which starts from a circum- 
oesophageal ring. This ring is involved in the growth of 
the proboscis, and is drawn out with it. Thus there is a 
lateral nerve near each edge of the j^iroboscis which unites 
with its fellow dorsally above the oesophagus at the tip of 
the proboscis, and ventrally beneath the oesophagus, where 
they fuse to form the ventral nerve-cord. There are no 
specialized ganglia, but ganglion-cells are scattered uni- 
formly along the nerve-cords. The ventral cord gives off 
rings, which run in the skin at regular intervals. The 
reproductive cells are modified coelomic cells, which lie on 
the ventral vessel. They escape into the coelomic fluid 
and there develop. When mature they leave the body 
through the nephridia. Bonellia and Eamingia are very 
interesting examples of sexual dimorphism. The female 
has the normal Echiuroid structure, but the male is reduced 
to a minute, flattened, planarian - like organism, which 
passes its life usually in the company of two or three 
others in a special recess of the nephridia of the female. 
Its structure may be gathered by a reference to Fig. 3. 

Larva. — The larva is a typical trochospliere, which, 
although of a temporary character, shows a distinct seg- 
mentation of the mesoblast, of the nervous system, and 
of the ciliated and pigmented structures in the skin, 
resembling that of Chsetopods. The preoral lobe persists 
as the proboscis. The sexes of the larvoe are not deter- 
minable in the early stages, but when a certain growth 
has been reached in Bonellia the males seek the i3roboscis 
of the adult females, and passing into the mouth undergo 
there the transformation into the jJanarian-like parasite 
which is the fully-formed male. This now creeps along 
the body of the female and takes up its home in her 
nephridia. 

Classification and Distrih%tion. — The Echiuroidea con- 
sists of the following genera : — (1) Bonellia (Eol.), with 
four species, widely distributed, but inhabiting the tem- 
perate and warmer waters of each hemisphere. (2) Echivr 
rus (Gu4rin-M6nevillo), with four species. This genus 
reaches from the Arctic waters of both hemispheres into 
the cooler tcmjDerate regions. (3) Ilamingia (Kor. and 
Dan.), with one species, which has been taken in the 
Arctic Sea and the Hardanger Fjord. (4) Saccosoma 
(Kor. and Dan.) was described from a single specimen 
dredged about half-way between Iceland and Norway. 
(5) Thalassema (Gaertner, Lamarck), with twenty -one 
species. This genus is in the main, a denizen of the warmer 
waters of the globe. Sixteen species are found only in 
tropical or subtropical seas, three species are Mediter- 
ranean (Mt. Stat. Eeapel^ 1899), whilst three species are 
from the eastern Atlantic, where the temperature is modi- 
fied by the Gulf Stream (Shipley ; see Willey's Zoological 
Remits^ part iii., 1899 ; Rroc. ZooL Soc. Bond., 1898, 1899; 
and Cambridge Eatwral History, ii.). The following are 
found in the British area : — H. pallasii (Gu6rin-M4ne- 
ville), Th. neptum (Gaertner), and Th. lanhesteri (Herd- 
man, Q.J.M.S., 1898), 


S. III. — 79, 
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Affinities . — The occurrence of trochosphere larva and 
the temporary segmentation of the body have led to the 
belief that the Echiuroids are more nearly allied to the 
Annelids than to any other phylum. This view is 
strengthened by certain anatomical and histological re- 



Fm. 3.— Adult male, Bonellia viridis^ Rol The original was 1*5 mm. 
long-. The nervous system is not shown. (After Sele7ika.) a, 
generative iiore with spermatozoa coming out ; l>, anterior blind 
end of intestine attached to the parenchyinatoiiH tissm^ by mus- 
cular strands ; c, green wandering cells containing chlorophyll ; 
d, parenchymatous connective-tissue ; e, cpidcrnuH ; i, intestine ; 
ji, vas deferens ; I, internal opening of vas deferens ; ni., the left 
anal vesicle ; n, spermatozoa m the body-cavity. 

semblances to the genus Sternaspis, which in one species, 
S. sptnosa^ is said to carry a bifid proboscis resembling 
that of the Echiuroids. The relationship with the Sipuncu- 
loidea and the Priapuloidea are discussed in the article 
SiFUlSrOULOIDBA. (a. F. S.) 

Echuca.| a borough of Victoria, Australia, in the 
county of Eodney, on the river Murray, across which it is 
connected by bridge with Moama, which has railway con- 
nexion with Doniliquin, New South Wales. The town 
is the terminus of the Murray Iliver Railway and the 
entrepot of the overland intercolonial trade, and has large 
wool stores. The district, a rich agricultural one, is noted 
for its vineyards. Altitude, 314 feet. Mean temperature 
for the year, 58“-6 E.; for January, YV’d : for July, 44‘**7. 
Population (1881), 4789; (1901), ^4083. 

Eckernforde, a town of Prussia, province of 
Schleswig-Holstein, on a bay of the Baltic, 20 miles by 
rail north-west from Kiel. It has a good harbour, fishing, 
trade in agricultural products, and production of tobacco, 
salt, and iron goods. There are an architects' school and 
a teachers' seminary. The place suffered from a sea-flood 
in 1872. Population (1885), 5604; (1900), 6719. 


-ECLIPSE 

Eclipse. — The general subject of eclipses, and the 
conditions under which they may occur, were fully treated 
in the article Astuonomy {Ency. Brit. vol. ii.). To that 
article nothing need be added on the subject of eclipses of 
the moon, and the present article is therefore confined to 
eclipses of the sun, especially those which are total 

'J’he complete computation of the circumstances of an 
eclipse ah initio requires three distinct pro- 
cesses. The geocentric position of the sun and 
moon have first to bo computed from the tables 
of the motions of those bodies. The second step is to 
compute certain elements of the eclipse from these geo- 
centric positions. The third step is from these elements 
to compute the circumstances of the eclipse for the earth 
generally, or for any given place on its surface. The 
national Astronomical l^phemcrides, or “Nautical 
Almanacs,” give in full the geocentric positions of the 
sun and moon from at least the early part of the 19th 
century to an epoch throe years in advance of tlie date of 
publication. It is therefore utmecessary to undertake the 
first part of the computation except for dates outside the 
limits of the published (^])li(‘.meri<les, and for many years to 
come oven this computation will be unnecessary, becansc 
tables giving the elements of eclipses from the earliest 
historic periods uj) to the 22nd century have bcnui ])nb- 
lishod by Oppolzer and Newcomb. shall tlun'(‘,fore 

confine ourselves to a stat(m,iejit of the eclipse problem and 
of the princi]>los oii which stich, tahlvs rest. 

Two systems of oclii)so elements are now adopted in the 
ephomoridcs and tables ; the one, that of B(JSH(il, is used in 
the English, American, and French eplu!meridi\s, tluj other 
— Hanseu’s—iu the (jerman and in the (uRpst^ tal)U5H of 
Oppolzer. The two have in common cA'.rtain ftuulamc'ntal 
geometric coiistriKJtions, A fundamental axis of reft^renee 
in both systems is the line jnussing through tin', centres of 
the sun and nusni ; this is tlui comiuou axis of th(i shadow 
cones, which (‘.nvelo]> shunltaueously the sun and moon 
(see Fig. 37, Btiey. IJriL vol. ii. p, 81)3). The surfa(H) of 
one of tlu^se coiuw, that of tlu^ umbra, Is buigtmt to both 
bodies (^xtorually. This cone (womens to a point* at a distanc.o 
from the moon nearly (upial to that of tlu^ tutrih. Within 
it the sun is wholly hidden by the mootn Outside the 
umlmd eoiie is that; of the ptsuimbra, within wliiidi the sun 
is ])artially hidden by the moon. The condition that the 
two bodies shall appear in contact, or that tln^ eclipse shall 
begin or end at a certain moment, is that tlu< surfaett^ of 
one of these cones shall pass through the place of the 
observer at that moment. Let a plaiu^, which we call the 
fundanumtal plane, pass through the (umtre of the earth 
pcrpe-iidicular to the shadow axis. On this plane the 
Centro of the earth is taken m an origin of u'cl angular co- 
ordinates. The axis of Z is porptmdicular tf) tlu^ plane, 
and therefore parallel to the shadow axis ; that of Y andZ 
lie in the plane. In these fundanumtal constructions the 
two methods (U)incide. They diifer in the direetiem of the 
axis of Y and Z in the fundamental planer. In BesHcFs 
method, which we shall first descrilK^, the intermsetion of 
the piano of the (earth’s etpiator with tht'^ f imdamentid piano 
is taken as the axis of X The axis of Y is porpmdicular 
to it, the positive direction Ixjing towards the north. The 
Bosselian elements of an eclipse are tlien y, the co- 
ordinates of the slnwlow axis on the fumlamental plane ; 
the declination of ^ that point in whhdi the shadow axis 
intersects the celestial sphere ; /x, the CiTOnwieh hour angle 
of this iK)int ; /, the riwlias of tlie circle in which the 
Iienumbral or outer cone intersects the fundamental plane ; 
and the radius of the circle in which the inner or umbral 
cone intersects this plane, taken |K)sitiveIy when the vertex 
of the cone does not reach thci plane, so that the axis must 
be produced, and negatively when the vertex is lioyond the 
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plane. It will be noticed tkat, in tke first case, the eclipse 
appears annular to an observer at the point where the 
shadow axis intersects the fundamental plane, and in the 
second case total. But since an observer on the surface of 
the earth is nearer to the moon than the fundamental plane 
is, it may happen that an eclipse which is annular on the 
plane will be total to the observer on the earth’s surface. 

Hansen’s method differs from that of Bessel in that the 
ecliptic is taken as the fundamental plane instead of the 
equator. The axis of X on the fundamental plane is 
parallel to the plane of the ecliptic ; that of Y perpen- 
dicular to it. The other elements are nearly the same in 
the two theories. As to their relative advantages, it may 
be remarked that Hansen’s co-ordinates follow most simply 
from the data of the tables, and are necessarily used in 
eclipse tables, but that the subsequent computation is 
simpler by Bessel’s method. Its use, in case - Hansen’s 
form is used at first, requires merely the transformation of 
co-ordinates from the ecliptic to the equator. The eclipse 
tables of Oppolzer and Newcomb give the data for com- 
puting the ecliptic Y-co-ordinate at the moment T of true 
conjunction of the sun and moon in longitude. This co- 
ordinate is called B by Oppolzer and by Newcomb, and 
is expressed by Oppolzer in the form B = jo sin P. The 
tables also give, for the moment T, the value of x\ or AL, 
the hourly motion of the X-co-ordinate. Oppolzer gives 
separately data for AB, the hourly motion of B, while 
Newcomb determines the motion of the shadow-axis from 
07^2 tlie angle, assumed constant, which the path makes 
with the X-axis. An approximate value of the sun’s 
longitude (L or ©) and of the angle between the shadow- 
axis and the equator (S [Delta] or d) is also found. 
Oppolzer uses those elements in the subsequent computa- 
tion, while Newcomb transforms a ?2 and y^ into and 
y^y the Bossolian co-ordinates, which are to be used in the 
sabHO(|uont work. 

Several problems are involved in the complete com- 
putation of an eclipse from the elements. First, from the 
values of the latter at a given moment to determine the 
point, if any, at which the shadow-axis intersects the 
surface of the earth, and the respective outlines of the 
umbra and penumbra on that surface. Within the umbral 
curve the eclipse is annular or total outside of it and 
within the penumbral curve the eclipse will be partial at 
the given moment. The penumbral line is marked from 
liDiir to hour on the maps given annually in the American 
Ephomoris. Second, a scries of positions of the central 
point through the course of an eclipse gives us the path of 
the central point along the surface of the earth, and the 
envelopes of the penumbral and umbral curves just de- 
scribed are boundaries within which a total, annular, or 
partial eclipse will be visible. In particular, we have a 
certain definite point on the earth’s surface on which the 
edge of tho shadow first impinges ; this impingement 
necessarily takes place at sunrise. Then passing from this 
point, we have a serins of points on the surface at which the 
elements of tho shadow-cone are in succession tangent to 
the earth’s surface. At all those points the eclipse begins 
at stxnriso until a certain limit is reached, after which, 
following the successive elements, it ends at sunrise. At 
the limiting point the rim of the moon merely grazes that 
of the sun at sunrise, so that we may say that the eclipse 
both begins and ends at that time. Of course the points 
w^e have described are ako found at the ending of the 
oclijBa There is a certain moment at which the shadow- 
axis leaves the earth at a certain point, and a series of 
moments when, the elements of the penumbral cone being 
tangent to the earth’s surface, the eclipse is ending at 
sunntjt. Three cases may arise in studying the passage of 
the outlines of tho shadow over the earth. It may be that 
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all the elements of the penumbral cone intersect the earth. 
In this case we shall have both a northern and southern 
limit of partial eclipse. In the second case there will be 
no limit on the one side except that of the eclipse beginning 
or ending at sunrise or sunset. Or it may happen, as the 
third case, that the shadow-axis does not intersect the earth 
at all ; the eclipse will then not be annular or total at any 
point, but at most only partial. 

The third problem is, from the same data, to find the 
circumstances of an eclipse at a given place — especially the 
times of beginning and ending, or the relative positions of 
the sun and moon at a given moment. Befereuce to the 
formulae for all these problems will be given in the biblio- 
graphy of the subject. 

There are two well-marked periods in which eclipses 
recur at nearly the same distance from a node of the 
moon’s orbit, one of 223 lunations, the other of 
358. At the end of the latter period the eclipse of^^ifpses 
recurs at the opposite node, and at the end of two 
periods, at the same node. The length of this period is 
10,571 ‘95 days, or 29 Julian years less 20*30 days. 
Hence 18 periods make 521 years, so that at the end of 
this time the eclipse recurs on the same day of the year. 
In the mean, the time of recurrence is so nearly at the 
same distance from the node that we find each central 
eclipse visible at our time to be one of an unbroken series 
extending from the earliest historic times to the present, at 
intervals equal to the length of the period. For example, 
starting from the eclipse of Nineveh, 763 b.o., June 15, 
recorded on the Assyrian tablets, we find eclipses on May 
27, 734 B.C., May 7, 705 b.c., and so on in an unbroken 
series to 1843, 1872, and 1901, the last being the 93rd 
of the series. Those at the ends of 18 periods occurred 
on June 15, O.S., of each of the years 763, 242 b.c., 
A.I). 280, 801, 1322, and 1843. As the lunar i:)erigee moves 
through 242° *4 in a period, the eclipses will vary from 
total to annular, but at the end of 3 periods the perigee is 
only 7°*1 in advance of its original position relative to the 
node. Hence in a series including every third eclipse the 
eclipses will be of the same character through a thousand 
years or more. Thus the eclipses of 1467, 1554, 1640, 
1727, 1814, 1901, 1988, &c., are total. 

The length of tho other period, called the Saros, is 
6585^ days, or 18 years and 11 or 12 days. The fact 
that eclipses recur at the end of this period has been known 
from ancient times. Owing to the fractional excess of 

of a day in the period, each recurring eclipse takes place 
about 120° farther west in longitude than the preceding 
one of the series, and is therefore not generally visible in 
the same region. During the course of a Saros there are 
223 lunations and 19 returns of the sun to each of the 
moon’s nodes. The clearest idea of the law of recurrence 
thus arising may be gained by the conception of conjunc- 
tion-points of the moon and sun in the following way : — 

Imagine a circle, having the earth in its centre, to be 
situated in the moan plane of the moon’s orbit, and to be 
fixed to the node of the orbit so as to make one revolution 
in its plane around its centre in the same period as the 
revolution of the node (about 18^*6). Imagine ako that, 
as the sun and moon revolve, we mark on this circle the 
points in the direction of which the mean conjunctions of 
the two bodies occur. These conjunction-points will fall at 
various points of the circle until the end of the Saros. 
Then after 223 conjunctions the 224th will fall very near 
the fiirst. The deviation will be somewhat less than half a 
degree. To make it fall exactly upon the first we have 
only to give our circle, conceived as bearing the conjunc- 
tion-points, a motion equal to this deviation, or, speaking 
more exactly, a uniform retrograde revolution through 
0°-476 in one period. The amount of this motion was 
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slightly less in former centuries, and will increase a little in 
the future owing to the acceleration of the moon’s motion. 
When this motion is assigned to the circle eclipses will always 
take place at one or the other of these 223 points, but will, 
of course, be confined to those which lie near the moon’s 
node. The latter will now move over the system of points 
at the rate of 0°'476 per period. This will carry the node 
from one conjunction-point to the next in about 61 years. 

We may classify eclipses according to the conjunction- 
point at which they occur. As any one such point slowly 
approaches the node the successive echpses, separated by an 
interval of one Saros, which occur at that point, will fall 
continually nearer the node until the conjunction-point 
passes it, near which time they will be central. After 
passing the node a certain distance the eclipse will cease to 
be central, and become partial until at length the distance 
of the point from the node will be such that the series 
will cease. The entire duration of each series is more 
than a thousand years. The introduction of the period in 
question would have no special significance but for one 
important circumstance. It happens that the lapse of one 
Saros brings together not only the sun and moon, but 
approximately the lunar perigee and the mean anomaly of 
the sun. The change in the former is less than three 
degrees, in the latter between ten and eleven degrees. 
The character of an eclipse, whether annular or total, and, 
if total, the duration of the total phase, depend on the 
position of the lunar and solar perigees relatively to the con- 
junction-point. It follows that each recurring eclipse will 
be of the same general character as that which preceded it. 
If the duration of totality of the latter is remarkably long, 
the same will be true of the recurring eclipse. This fact 
enables us, by the aid of suitable tables, to select almost 
at sight eclipses of long duration in the past or future. 

The following is a brief chronological enumeration of 
those total eclipses of the sun which are of interest, cither 
from their historic celebrity or the nature of the 
eclipses, conclusions derived from them. In numbering 
the years before the Christian ora the astro- 
nomical nomenclature is used, in which the number of the 
year is one less than that used by the chronologiats. Tlie 
Chinese eclipses are passed over, owing to the generally 
doubtful character of the records pertaining to them. 

762 B.o., Jxme 14 j a total eclipse recorded at Nineveh. Com- 
putation from the modern tables shows that the path of totality 
passed about 100 miles or more north of Nineveh. 

684 B.O., May 28 ; the celebrated eclipse of Thales. An account 
of this eclipse will bo found in the article Tiulbs {Emy. Brit. 
voh xxiii,). 

566 B.O., May 19 ; the eclipse of Larissa. The modern tables 
show that the eclipse was not total at Larissa, and the connexion 
of the classical record with the eclipse is doubtful, 

430 B.O., August 3 ; eclipse mentioned by Thucydides, but not 
total by the tables. 

399 B.C., June 21 ; eclipse of Eimiiis. Totality occurred im- 
mediately after sunset at Romo. The identity of this oclitfse is 
doubtful. 

309 B.C., August 14 ; eclipse of Agathocles. This eclipse would 
bo one of the most valuable for testing the tables of the moon, but for 
an uncertainty as to the location of Agathocles, who, at the time of 
the occurrence, was at sea on a voyage from Syracuse to Carthage. 

Ginzel Kanon der Fimtemme) has collected a great 

number of passages from classical authors supposed to refer to ■ 
eclipses of the sun or moon, but the difBoulty of identifying the 
phenornenon is frequently such as to justify great doubt as to the 
conclusions. In a few cases no eclipse corresponding to the 
description can be found by our modem table to have occurred, and 
in others the latitude of interpretation and the uncertainty of the 
date are so wide that the eclipse cannot bo identified. 

Of mediaeval eclipses we mention only the dates of those visible in 
England, referring for details to the works mentioned in the biblio- 
graphy. The letter C following a date shows that the eclipse is men- 
noned in the Anglo-Saxon Chronicles. The dates in question are 
A.n. 538, February 16, C. (partial), a.d. 603, August 12. 

640, June 12, 0. (partial). 639, September 3. 

694, July 23. '604, May 1, 0. 


A.D. 733, August 14 (annular). A.D. 1133, August 1, 0. 

764, June 4 (annular). 1140, March 20, 0. 

878, October 29, 0. 1185, May 1, C. 

885, June 15. 1191, Juno 23, G. (annular). 

1023, January 24. 1330, July 1(3. 

Besides these, the tables show that fcho sliadow of the moon 
passed over some part of the British Islands on 1424, Juno 26 • 
1433, June 17; 1598, March 6; 1652, April 8; 3715, May 2 ■ 
1724, May 22. The next dates arc 1927, Juno 29, when a barely 
total eclipse will be seen soon after .sunrise in the northern 
counties near the Scottish Border, and 1999, August 11, when 
the moon’s shadow will graze England at Land’s End. 

We give below, in tal)ular form, a list of tlie principal 
total eclipses between 1800 and 1970, omitting a few 
visible only in the cxtronie polar regions, and jQ^upses of 
some others of which the duration is very sliorti. the l9th 
The eclipses arc classified in the table according 
to their position in the ei gl i teen -y (jars period, 
so that the table shov's the successive eclipses occur- 
ring at this interval In this way it is possible for the 
reader to continue the talile, with a considerablcj d(‘.gree of 
approximation, for several periods, while the law of retmr- 
rence and the gradual change in tluj characjtcr of the eedipso 
are made evident at sight. The first cohimn givtjs the date 
of the point on the earth’s surface at wdiieh tluj ccdipscj is 
central at noon. The next two columns givcj iluj posilion 
of this point to th(j tujarost degreiJ. As tluj date in the 
first column changes at 180" long, from (b‘e(mwioli, the 
integer dates are not at ecjual iidorvals, and ih(n-(jfore the 
fourth column shows the CJIrejcmwich astronomic.al time of 
conjunction in longitude. The n(jxt cohimn giviss thcj 
duration of the total phase at tho noon-point; this is some- 
times loss than the greatest duration. Tho eedipses 
of each period occur near the same node of tlm noon, which 
is indicjated at the lu'.ad of the serit's. )Jy tluj ciuilral date 
of tho series is meant that date W'hen an ecjlipstJ ociiurred, in 
the mean, nearest to the node. Tiiis is, of conrsij, one of 
the dates of the series. 



J lu mUiition t.‘> tht a n**ri«'h will <*o»unH*n('c May anti la* ntmUnuwl 
Jiirn* K, l'»74. .Junn lU), Afc.,, with n (iuuiUon ol 4 w 6 m., hut will ha 
visihle only in <Ii» Suuthcru Hfrnn.jiluuc, 
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Total Eclipses — (continued). 


Date at. Nooii- 
Point. 

Conti al ut 
Noun. 

Greenwich 
M.T. 
of Conj. 
in Loiiy;, 

Dm 

of 

Regions swept hy Shadow. 

Lat. 

Lons'. 

Phase 


Series IV. Ascending Node 

0 r, d, h. 'in. 

• Central date, 2096, May 22. 

m. 

1S07, Nov 29 

11 N 

2 E 

28 23 48 

1-4 

Central Africa, Anoba. 

1S2G, Dec. 9 

9N 

127 W 

9 S 27 

1 5 

Pacific Ocean, Mexico. 

1843, Dec. 21 

8N 

102 E 

20 17 10 

1-C 

Indian and North Pacific Oceans, 
India. 

1801, Dec. 31 

9N 

29 W 

31 1 55 

1-8 

Caribbean Sea to North Africa. 

1880, Jan 11 

ION 

IGO W 

11 10 40 

21 

Pacific Ocean, California. 

1898, Jan. 22 
1910, Feb. 3 

13 N 

GO E 

21 19 24 

2-3 

East Africa, India, China. 

IGN 

G2W 

3 4 6 

2-5 

Pacific Ocean, Venezuela, West 
Indies. 

1934, Feb. 14 

ION 

ICS E 

13 12 44 

2-7 

Borneo, Celebes. 

1902, Feb. 25 

22 N 

39 E 

24 21 17 

3-0 

Nubia, Persia, Siberia. 

1970, Mar. 7 

25 N 

8SW 

7 6 43 

3-3 

Mexico, GeorKia, South and 
North Carolina. 

Series V. Descending Node 

; Central date, 1702, Jan. 28. 

ISIO, Apr. 4 

12 N 

154 E 

3 13 41 

Ann. 

Pacific Ocean, Borneo. 

1828, Apr, 14 
1840, Apr. 25 

ISN 

39 E 

13 21 IS 

0-3 

Northern Africa, India. 

25 N 

75 W 

25 4 49 

0-9 

Me.xico, West Indies, Africa. 

1804, May (5 

32 N 

173 E 

5 12 14 

1-4 

Pacific Ocean. 

1882, May 17 

39 N 

63 E 

16 19 34 

1-s 

Egypt, Central Asia, China 

1900, May 28 

45 N 

45 W 

28 2 50 

21 

United States, Spam, North 
Africa. 

1918, Juno 8 

51 N 

1.52 W 

8 10 3 

2-4 

British Columbia, United States. 

1030, June 19 

GO N 

101 E 

IS 17 15 

2'5 

Greece to Central Asia. 

1954, June 30 

02 N 

5W 

30 1 27 

2'5 

Canada, Scandinavia, Russia, 
I’ersia, 

Seiukh Vt. Descending Node; Central date, 2009, Juhj 22. 

1811, Mar. 24 

39 S 

26 W 

24 2 19 

3’4 

.South •it;-: to South Africa. 

1821), Apr. 3 

32 8 

149 W 

3 10 24 

41 

''■jutuPa c Ocean. 

1847, Apr. 15 

24 8 

90 E 

14 18 22 

4*7 

I* <1 nil Ov M’l, Java. 

1805, Apr. 25 
1HH3, May 0 

10 H 

30 W 

25 2 13 

5-3 

Brazil to Central Africa 

9 8 

147 W 

0 9 58 

6-0 

l*acifio Ocean, Caroline Islands. 

1901, May 18 

2 8 

97 E 

17 17 38 

G’5 

Humaira, Borneo. 

1919, May 29 

4N 

18 W 

29 1 12 

6’9 

Peru, Brazil, Central Africa. 

1937, June 8 
1955, June 20 

ION 

131 W 

8 8 43 

71 

Pacific Ocean, Peru. 

15 N 

117 E 

19 10 12 

7-2 

Ceylon, Siam, Philippines. 

Skuieh VII. 

Aseending N'ode ; Central date, 1904, Sept 9. 

1H14, July 17 

31 N 

84 E 

16 18 33 

O'O 

Africa, Central Asia, China. 

18:W, July 27 

24 N 

28 W 

27 2 2 

6 '8 

West Indies to Central Africa. 

1850, Auk. V 

18N 

142 W 

7 9 34 

6-8 

Pacific Ocean. 

180H, Auk. w 

ION 

103 E 

17 17 12 

6 ‘8 

India to Pacific Ocean. 

1880, Auk. tM) 
1901, 8(‘pU 9 

:jn 

UW 

29 0 54 

6*6 

West Indies, Central Africa. 

5 S 

133 W 

9 8 43 

0'4 

Pacific Ocean. 

1922, Sept. 21 

12 S 

100 E 

20 16 38 

61 

East Africa, Australia. 

1940, Ocj. 1 

19 8 

low 

1 0 42 

5*7 

Colombia, Brazil, South Africa. 

1958, Oct. 12 

2(5 8 

139 W 

12 K 52 

5*2 

Chile, Argentma. 

Sew EH VHL 

AHcmding Node; Central date, 2212, March 3. 

1815, July 0 

HKN 

175 W 

6 11 52 

3 ‘2 

Polar RcKions, Western Siberia. 

1HH3, July 17 

78 N 

70 K 

16 19 16 

3*5 

North-Eastern Asia. 

1851, July 2H 
1809, Auk. 7 

70 N 

34 VV 

28 2 41 

3-7 

Bcandinavia, South-East Europe. 

01 N 

145 W 

7 10 B 

3*8 

United States- 

1HH7, Auk. 19 

53 N 

lf)2 K 

18 17 3!) 

3-8 

North Europe, Siberia, Japan. 

199:), Auk. 30 

45 N 

12 W 

30 1 13 

3*8 

Canada, Spain, North Africa. 

1023, St-pt, 10 

3HN 

12H W 

10 B 63 

3*0 

California, Mexico, Central 
America. 

mi, Sept. 21 

SON 

114 E 

20 16 39 

3*3 

Central Asia, China, Pacific 
Ocean. 

1050, Oct. 2 

23 N 

6W 

2 0 32 

3-0 

Canaries, Central Africa. 

BbwehIX. Dmccnding Node ; Central date, 1^10, Maij S. 

1«IA Nov. 19)43N 

30 E 

1 18 22 9 

1-8 

Eastern Europe, Central Asia. 

1834, Nov. 30 

40 N 

101 W 

30 0 48 

1*9 

Southern and Western United 
States. 

1852, Dec, 11 

37 N 

127 B 

10 16 32 

2*0 

('liina, Pacific Ocean. 

1870, Dec. 22 

JON 

5 W 

22 0 19 

21 

Gibraltar, Northern Africa, 
Sicily. 

im% 1 

37 N 

138 W 

19 8 

2*2 

California, Oregon, British 
America 

1007, Jan. M 

30 N 

89 E 

13 17 57 

2*a 

Russia, Central Asia. 

irif,, Jan. 24 

42 N 

44 W 

24 2 46 

2*4 

United States. 

1943, Fnb. 4 

47 N 

WOW 

4 11 31 

26 

Siberia, Alaska. 

mm, Feb. 15 

l53N 

63 E 

14 20 11 

2'0 

Franco, Italy, Austria, Siberia. 

j S«WE« X. Ikm/uilm Node; Omtral date, 1817, Nov. 9. 

1817, Nov. 0 

7 B 

140 B 

8 13 63 

4*7 

Burma, Pacific Ocean. 

IH35, Nov. 20 

10 S 

•F) B 

10 22 31 

4*6 

Central Africa, MadaKascar. 

1853, Nov. 80 

11 B 

lllW 

30 7 14 

4*4 

Pacific Ocean and Brazil. 

1871, Dm 12 

12 B 

118 E 

11 16 2 

4*4 

Southern India, Northern 
Australia. 

18H0, Ike 22 

12 S 

law 

22 0 62 

4*2 

Western Africa. 

10CW, Jan. 3 

12 8 

145 W 

3 0 44 

4*2 

Pacific Ocoan. 

IW, Jan. 14 

10 U 

m K 

13 18 35 

4*2 

East Afriija, Sumatra, Philip- 
pines. 

1044, to, » 

7 B 

40 W 

25 8 25 

4*2 

I*(iru, P>razil, West Africa. 

l«,Feb. t 

4 U 

170 B 

4 12 11 

4*1 

New Guinea. 

Sbeiis XI Aicmding MM 

; Gmiral dak, 2270, Jan. 22. 

l!ie7, Mm 20 

78 N 

84 I 

28 18 32 

0*7 

England, Scotland, Scandinavia. 
United States, British America, 
Bcandinavia, Russia. 

194&;ju!y 9 

70 X 

20 W' 

0 1 36 

1*1 

1W3, July 20 

02 N 

120 W 
127 K 

20 S 4.3 

1*5 

Alaska, Hudson's Bay Territory. 
Central Asia, Siberia. 

JnlV 31 

r»4 N 

30 15 53 

1*8 

nm, Auif. ll 

40 N 

18 B 

, XO 23 « 

2*2 

Cornwall, Southern Europe, and 
Asia. 
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It wiU be noticed that two of these series, VI. and YII., will 
be, or have been, notable for the long duration of totality. 
Those of 1937 and 1955 fall not more than 20^ below 
the absolute maximum of 7^ 30^ But series IV. wiU in- 
crease to a yet greater duration, reaching in 2150, June 25, 
a duration of about 7^ 16®, and on 2168, July 5, a duration 
of 7°^ 28®, the longest in human history. The first of these 
will pass over the Pacific Ocean; the second over the 
southern part of India, near Madras. 

Plipsical Phenomena of Recent Total Eclipses. 

As the moon advances on the solar disc, the sharp and 
rugged edge of the lunar disc is in strong contrast to the 
soft and uniform outline of the sun’s limb. Some little 
time before the commencement of the total phase the entire 
outline of the moon may be distinguished, that part off the 
sun being seen by its cutting off the faint light of the corona. 
A few seconds before the commencement of the total phase 
the red light of the chromosphere becomes visible, and will 
be seen most distinctly as continuations of the solar crescent 
at its two ends. Owing to the inequalities of the lunar 
surface, the diminution of the solar crescent does not go on 
with perfect uniformity, but, just before the last moment, 
what remains of it is generally broken up into separate por- 
tions of light, which, magnified and diffused by the irradia- 
tion of the telescope, present the phenomenon long celebrated 
under the name of “Baily’s beads,” These were so called 
because minutely and vividly described by Baily as he 
observed them during the annular eclipse of May 15, 1836, 
when he compared them to a string of bright beads, irregu- 
lar in size and distance from each other. The disappear- 
ance of the last bead is commonly taken as the beginning 
of totality. An arc of the chromosphere will then bo 
visible at the point of disappearance, the length and dura- 
tion of which will depend on the apparent diameter of the 
moon as compared with that of the sun, being greater in 
length and longer seen as the excess of diameter of the 
moon is less. The red prominences may now generally be 
seen here and there around the whole disc of the moon, 
while the effulgence of soft light called the corona surrounds 
it on all sides. Before the invention of the spectroscope, 
observers of total eclipses could do little more than describe 
in detail the varying phenomena presented by the promi- 
nences and the corona. Drawings of the latter showed it to 
have the appearance of rays surrounding the dark disc of 
the moon, quite similar to the glory depicted by the old 
painters around the head of a saint. The discrepancies 
between the outlines as thus pictured, not only at different 
times, but by different observers at the same time and 
, place, are such as to show that little reliance can bo placed 
on the details represented by hand drawings. 

During the eclipse of July 8, 1842, the shadow of the 
moon passed from Perpignan, Prance, through Milan and 
Vienna, over Buasia arid Central Asia, to the Paciffc Ocean. 
Very detailed physical observations were made, but none 
which need be specially mentioned in the present con- 
nexion. The eclipse of July 28, 1851, was total in Scandi- 
navia and Bussia. It was observed in the former region 
by many astronomers, among them Airy and Dawes. It 
was especially noteworthy for the first attempt to photo- 
graph such a phenomenon. A daguerreotype clearly show- 
ing the protuberances was taken by Berkawski at the 
Observatory • of Konigsberg. An attempt by Majocchi to 
daguerreotype the corona was a failure. Photographs of the 
eclipse of July 18, 1860, were taken by Padre Secchi and 
Mr Warren Do La Eue, which showed the prominences 
well, and proved that they were progressively obscured by 
the edge of the advancing moon. It was thus shown that 
they were solar appendages, and did not belong to the 
moon, as had jaometimes been supposed. The corona was 
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barely visible on De La Eue’s plates, but those of Secchi 
showed it, with its rifts and the bases of the tall coronal 
wings, to about 15' from the sun’s limb. The sketches 
taken at this eclipse proved that the corona extended in 
some regions 1° from the sun’s limb. As the sensitiveness 
of photographic plates has increased, they have gradually 
been wholly relied upon for information respecting the 
corona, so that at the present time naked-eye descriptions 
are regarded as of little or no scientific value. Owing to 
the great contrast between the brilliancy of the coronal 
light at its base and its increasing faintness as it extends 
farther from the sun, no one photograph will bring out all 
the corona. An exposure of one or two seconds is ample 
to show the details of the inner corona to the best advan- 
tage, while longer exposures give greater extent of the 
brighter portions. The most extended streamers are very 
little brighter than the sky, and must be photographed 
with short exposures. 

The first application of the spectroscope to the pheno- 
menon was made during the total solar eclipse of August 
18, 1868, by Janssen and other observers in India. By 
them was made the capital discovery that the red solar 
prominences give a spectrum of bright lines, and are there- 
fore immense masses of incandescent gases, chiefly hydrogen 
and the vapours of calcium and helium. Janssen also fomid 
that this bright-line spectrum could be followed after the 
eclipse was over, and, in fact, could be observed at any 
time when the air was sufficiently transparent. By one of 
those remarkable coincidences which frequently occur in 
the history of science, this last discovery was made inde- 
pendently by Lockyer in England before the news of 
Janssen’s success had reached him. It was afterwards 
found that, by giving great dispersing power to the spectro- 
scope, the prominences could be observed in a wide slit, in 
their true form. At this eclipse the spectrum of the corona 
was also observed, and was supposed to bo continuous, while 
polariscopic observation by Lieutenant Campbell showed it 
polarized in planes passing through the sun’s centre. The 
conclusion from these two observations was that the light 
was composed, at least in great part, of reflected sunlight. 
At the total eclipse of August 7, 1869, it was independently 
found by Professors Young of Princeton and Harknoss of 
Washington that the continuous spectrum of the corona 
was crossed by a bright lino in the green, which was long 
supposed to be coincident with 1474 of Kirchholfs scale. 
This coincidence is, however, now found not to be real, 
and the line cannot be identified with that of any terres- 
trial substance. The name “ coroninm ” has therefore boon 
given to the supposed gas which forms it. It is now 
known that 1474 is a double line, one component of which 
is produced by iron, while the other is of unknown origin. 
The wave-length of the principal component is 5317, while 
that of the coronal line was found at the eclipses of 1896 
and 1898 to be 5303. 

The eclipse of December 28, 1870, passed over the 
south-western corner of Spain, Gibraltar, Oran, and Sicily, 
It is memorable for the discovery by Young of the “re- 
versing layer ” of the solar atmosphere. This term is now 
applied to a shallow stratum immediately above the photo- 
sphere, the absorption of which produces the principal 
dark linos of the solar spectrum, but which, being incan- 
descent, gives a spectrum of bright lines hy its own light 
when the light of the sun is cut off. This layer is much 
thinner than the chromosphere, and may be considered to 
form the base of the latter. Owing to its thinness, the 
phenomenon of the reversed bright lines is almost in- 
stantaneous in its nature, and can only be observed for a 
considerable period near the edge of the shadow-path 
where the moon advances but little beyond the solar limb. 
Elsewhere it is a mere flash. Young also at this eclipse 


saw bright hydrogen lines when his spectroscope was 
directed to the centre of the dark disc of the moon. This 
can only be attributed to the reflection of the light of the 
prominences and chromosiJiere from the atmos[)hcre be- 
tween us and the moon. The coronal light as ol)scvvo(l in 
the spectroscope may tlms be regarded as a mixture of 
true coronal light with chroinosplioric light reflccteul from 
the air, and it is therefore probable that the IT and K 
(calcium) lines of the coronal s])ectruni arc not. true coronal 
lines, but chromospheric. 

At the eclipse of December 12, 1871, visible in India 
and Australia, Janssen observed, as ho supposed, some of 
the dark lines of the solar spectrum in the continuous 
siiectrum of the corona, especially I), and G. This 
would show that an important part of the coronal light is 
due to reflected sunshine. This feature of the s])ectrum, 
however, is doubtful in the most recent photographs nndcT 
the best conditions. At this eclipse the rtunarkablc ol)scr" 
vation was also made by Horscliel and Tennant that the 
characteristic lino of tlie coronal spectrum is as l)right in 
the dark rifts of the corona as elsewhere. Tins would 
show that the gas coroninm docs not form the streamers 
of the corona, but is spherical in form and distributed 
uniformly about the sun. Lhoiograplis wert^ also taken 
on wot plates by a party in Java and by tlu^ parties of 
Lord Lindsay (at Baikiil, India) and of Colonial Tennant 
(at Dodabotta). The Baikul and Dodabedta photographs 
were of small size (moon’s diametm-s? inch), but of ox- 
collont doflnition. A sciardiing study was imuk^ of tluun 
by Messrs Banyard and Wesley (vsec Me main 
vol. xli. 1879), and for the first time a satisfactory repix^ 
sontation of the corona was oldaiued. The drawings in 
the volume quoted show its ])olar rays, wings, inter lacing 
filaments, and rifts as they are now known to bt^, as well 
as the forms and details of the ])romimmceH. 

The eclipse of April !(>, 1874, was observtxl in Hontli 
Africa by Mr E. J. Stone, Astroiionu^r-Ivoyal at the C'ape, 
who traced tlic coronal lino abemt 30' (430,000 miles) 
from the sun’s limb. The visual cctrciiia was seem tc^ ex- 
tend in places some 90' from the limb. 

The eclipse of April 6, lcS7r), was ohseuwed in Siam by 
Sir J. Norman Loekycn* and PrerfesHor Scdnistcu’, Tlulr 
jliotographs showcnl the caltuum and hydrogen lines in the 
prominence Hpeednun, 

The eclipse of duly 29, 1878, was thoroughly ol^serve-d 
by many astronomers in the United States along a line 
extending from Wyoming to Texas. A number of tlie 
stations were at high altitudes (up to 14,000 feet), and the 
sky was generally very pure. The visible tuirona extended 
on both sides of the sun along the ecliptic for immense 
distancoS“-at least twelve lunar diameku's, about ekwon 
million miles. Photographs taken by the parti(‘a of Pro- 
fessors Hall and Harkm^-ss gave the details of the inner 
corona and of the polar rays, showing the filamentous 
character of the corona, especially at its base in the ixfiar 
regions. A photograph taken by the party of .Professor 
Holden showed the outer coroim to a distance of 50' from 
the moon’s limb. The bright-line spectrum of the corona 
was excessively faint and, as the solar activity (measured 
by sun-spot fre-epueuy) was near a miiumum, it was con- 
cluded that the brilliancy of the coroninm Ihuj varied in 
the sun-spot period, a conclusion which subsc^quent eclipse 
observations seem to have voriliecl It is not yet certain 
that the other coronal spectrum linos vary in the same 
way. 

The eclipse of May 17, 1882, was observed in Egypt 
On tluj phot(jgra])hs of the corona the image of a bright 
comet was found, the first instance of the sort (A faint 
comet was found on the plates of the Lick Observatory 
eclipse expedition to Chile in 1893.) The elitless spectro- 
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scope showed the green line (coroninm) and Dg (helium) l 
in the coronal spectrum. 

The eclipse of May 6, 1883, was observed from a small 
coral atoll in the South Pacific Ocean by parties from 
America, England, France, Austria, and Italy. A thorough 
search was made by Holden (with a six-inch telescope) 
for an intra-Mercurial planet, without success, during an 
unusually long totality (5 m. 23 s.). Palisa also searched 
for such a planet. Janssen again reported the presence of*^ 
dark lines in the coronal spectrum. “ White ” prominences 
were seen by Taccliini. 

The eclipse of August 29, 1886, was observed in the 
West Indies. The English photographs of the corona, 
taken with a slitless spectroscope, show the hydrogen lines 
as well as K and /. Tacchini devoted his attention to the 
spectra of the prominences, and showed that their upper por- 
tions contained no hydrogen lines, but only the H and K 
lines of calcium. He also observed a very extensive 
“ white ” prominence. It was shown on the photographs 
of the corona, but could not be seen in the Ha line with 
the spectroscope. It has been suggested by Professor 
G. E. Hale that the colour of a “ white prominence may 
be duo to the fact that the H and K lines (calcium) are of 
their normal intensity, while the less refrangible prominence 
linos arc; from some unknown cause, comparatively faint. 
It is known that the intensity of such lines does, in fact, 
vary, though it is not yet certain that the “ white ’’ pro- 
minencoa are produced in this way. The subject is one 
demanding further observation. High prominences are 
generally “white” at their summits, “red” at their bases. 
The Harvard College Observatory photographs show the 
corona out to 90' from the moon’s limb, though no detail 
is visible beyond 60'. Mr W. H. Pickering made a series 
of i)hotographic photometric measures of the corona, some 
of which are given below, together with results deduced by 
Holden from the eclipses of January and December 1889 : — 



Auffuat 
, 1880. 

January 

1889. 

December 

1889. 

Intrinsic actinic brilliancy of tho 




brightest parts of tho corona 

0*031 

0-079 

0*029 

Do, of tlio 2 )olar rays . 


0*053 

0*016 

Do. of tho sky near the sun 

Ratio of intrinsic brilliancy of the 
brightest parts of tho corona to 

0*0007 

0*0050 

0*0009 

that of the sky (actinic) , 
Magnitude of the faintest star 

44 to 1 

16 to 1 

32 tol 

shown on the oclipso negatives . 

... 

1 2*3 

... 


The results in the first and third columns arc derived from plates 
taken in a very humid climate, and are not very different. 


The eclipse of August 19, 1887, was total in Japan and 
Kussia, but cloudy weather prevented successful observa- 
tions except in Siberia and Eastern Enssia. 

Tho oclipso of January 1, 1889, was observed in California 
and Hevada by many American astronomers. The photo- 
graphs of tho corona, especially those by Charoppin and 
Barnard, show a wealth of detail. Those of Barnard, 
of the Lick Observatory party, were studied by Holden, 
and exhibited the fact that rays, like the “polar-rays,” 
extended all round tho sun, instead of being confined to 
the polar regions only. The outer corona was registered 
out to 100' from tho moon’s limb on Charoppin’s negatives, 
to 130' on those of Lowden and Ireland. On other plates 
the outline of the moon is visible projected on the corona 
before totality began. The spectrum of the corona showed 
few bright lines besides those of coroninm and hydrogen. 

The eclipse of December 22, 1889, was observed in 
Cayenne, S.A., by a party from the Lick Observatory 
under rather unfavourable conditions. Expeditions sent to 
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Africa were baffled by cloudy weather. Father Perry 
observed at Salute Islands, French Guiana, and obtained 
some photographs of value. The effort cost him his Hfe, 
for he died of malarial fever five days after the eclipse. 

The eclipse of April 16, 1893, was observed by British 
and French parties in Africa and Brazil, and by Professor 
Schalberle of the Lick Observatory in Chile. The CLile 
photographs of the corona were taken with a lens of 40 
feet focus, and are extremely fine. They show a faint 
comet near the sun. Ho great extensions to the corona 
were shown on any of the negatives, or seen visually, 
though they were specially looked for by British parties. 
The neighbourhood of the sun was carefully examined by 
Bigourdan without finding any planet. The spectrum of 
the corona was the usual one. The following lines were 
photographed in slitless spectroscopes, and undoubtedly 
belong to the corona : — W. L. 3987 ; 4086 ; 4217 ; 4231 * 
4240 ; 4280 ; 4486 ; 5303 (the last number is the wave- 
length of the green coroninm line). All of these have 
been seen in slit spectroscopes also. It is possible that 
two lines observed by Young in 1869, namely, W. L. (Ang- 
strom) 6450 and 5570, should be added to the list of un- 
doubted coronal lines. It is not likely that helium or 
hydrogen or calcium vapour forms part of the corona. 
The 'wave-lengths of some 700 lines belonging to the 
chromosphere and prominences were determined by the 
British parties. 

The eclipse of August 9, 1896, was total in Norway and 
Nova Zembla. The day was very unfavourable, but good 
photographs of the corona were obtained by Bussian 
parties in Siberia and Lapland. Mr Shackelton, in Nova 
Zembla, with a prismatic camera obtained a photograph of 
the reversingdayer at the beginning of totality. This 
photograph completely confirms Young’s discovery, and 
shows the prominent ’Fraunhofer lines bright, the bright 
lines of the chromosphere spectrum being especially 'con- 
spicuous. 

At the solar eclipse of January 22, 1898, the shadow of 
the moon traversed India from the western coast to the 
Himalaya. The duration of totality was about 2 m. 
The eclipse was very fully observed, more than 100 nega- 
tives of the corona being secured. The equatorial exten- 
sion of the visible corona was short and faint, and the 
invisible (spectroscopic) corona was also very faint. The 
spectrum of the reversing-layer was successfully photo- 
graphed ; one set of negatives shows the polarization of one 
of the longest streamers of the corona, and proves the 
presence of dust particles reflecting solar light. The bright- 
line spectrum of hydrogen in the chromosphere was followed 
to the thirtieth point of the scries, and the wave-lengths 
were shown to agree closely with Balmer’s formula (see 
Spectroscope). The wave-length of coroninm was found 
to be 5303 (not 5317 as previously supposed), and the 
brightness of the corona was measured. Maunder made 
the curious observation of coronal matter enveloping a pro- 
minence in the form of a hood. 

Observations of the eclipse of May 28, 1900, were 
favoured in a remarkable degree by the absence of clouds. 
The photographs of the corona obtained by Campbell 
extended four diameters of the sun on the west side. The 
sun’s edge was photographed with an objective-prism 
spectrograph composed of two 60° prisma in front of a 
telescope of 2 in. aperture and 60 in. focus. A fine photo- 
graph, 6 inches long, of the bright- and dark-line spectra 
of the sun’s edge at the end of totality was thus obtained. 
It shows 600 bright lines sharply in focus besides the dark- 
line spectrum, to which the bright lines gave way as the 
sun reappeared The coronal material radiating the green 
light was found to be markedly heaped up in the sun-spot 
regions. No dark lines were found in the spectrum of the 
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inner corona. Hale and Frost also photographed the com- 
bined bright- and dark-line spectra of the solar cusps at 
the instants before and after totality. On one photograph 
showing no dark lines 70 bright lines could be measured 
between 4070 and 4340. On another were 70 bright lines 
between Hb and Hs. On a third were 266 bright lines 
between 4026 and 4381, and some dark lines. These 
lines show a marked dissimilarity from the solar spectrum. 

At this eclipse the ‘‘shadow-bands” received special 
attention. These consist of seeming vague and rapidly 
moving alternations of light and shade flitting over any 
white surface illuminated by the sun’s rays just before and 
after the total phase ; they are probably due to a flickering 
of the light from the thin crescent produced by the air, in 
the same way that the twinkling of the stars is produced. 

Iief6r67ices. — The richest mine of information respecting eclipses 
of the sun and moon is Oppoker’s “ Kanon der Fmsternisse, ” pub- 
lished by the Vienna Academy of Sciences in the 52nd volume of 
its DenJcschriftcoi, Vienna, 1887. It contains elements of all 
eclipses both of the sun and moon, from 1207 B.c. to a.d. 2161, a 
period of more than thirty centuries. Appended to the tables is 
a series of charts showing the paths of all central eclipses visible 
in the northern hemisphere during the period covered by the table. 
The points of the path at which the eclipse occurs, at sunrise, 
noon, and sunset, are laid down with precision, but the inter- 
mediate points are frequently in error by several hundred miles, as 
they w'ere not calculated, but projected simply by drawing a circle 
through the three points just mentioned. For this reason wc 
cannot infer from them that an eolipao was total at any given 
place. The correct path can, how’ever, bo readily computed from 
the tables given in the work. Dr Eduard Mahler’s memoir, “Dio 
Centralon Somienfinsternisse des XX. Jahrlmndorts ” {DcnTc- 
schrifknj Vienna Academy, vol. xlix.), gives more e.xact paths of 
the central eclipses of the 20th century, but no nia])s. Goneral 
tables for computing eclipses are Oppolzcr’s “ Syzygicu-tafoln fur 
don Mond” {Publication dcr Astronomischen GcsdUchaft^ xvi.), 
and Newcomb’s, in PxLblications of the American E^hmuria^ vol. i. 
part i. Of these, Oppolzcr’s are constructed with greater numerical 
aocuraoy and detail, while Newcomb’s are founded on more recent 
astronomical data, and are preferable for oomputiiig ancient 
eclipses. Ginzel’s S].)ezieU6r Kanon der Sonnoxir xcwl Mondfimter- 
%im (Beilin, 1899) contains, besides the historical roaearehes 
already mentioned, maps of the paths of central eclipses visible in 
the lands of classical antiquity from 900 B.o. to A.n. 500, but 
computed with imperfect astronomical data. Maguire, “Monthly 
Notices,” P.A.S., xlv. and xlvi., has mapped the total .s(»].*ir 
eclipses visible in the British Islands from 878 to 1724. General 
papers of interest on the same subject have been published by 
Rev. S. J. Johnson. A r4sum4 of all the observations on the 
physical phenomena of total solar eclipses up to 1878, by A. C. 
Ranyard, is to be found in Memoirs of the Poyal Astronomical 
Society, vol. xli. A very copious development of the eompuiation 
of eclipses by Bessel’s method is found in Chauvenot’s SpheHcal 
and Practical Astronomy, vol. i. Hanson’s method is developed 
in the Ahliandhmgen of the Leipzig Academy of Soioncos, vol. vi» 
(Math.-Phys. Classe, vol. iv.). The fonnulee of (joruputation Ijy 
this method are found in the introductions to Oppolzer’s two works 
cited above. , 

Economic Entomoloiry is the study of 
insects Based on tkeir relation to man, Ms domestic 
animals and his crops, and, in the case of tlroso that 
are injurious, of the practical methods by which they can 
be prevented from doing harm, or be destroyed y^hon 
present. In Great Britain little attention is paid to this 
important branch of agricultural science, but in America 
and tho British Colonies the case is different. Noarly 
©very State in America has its official Economic Entom- 
ologists, and nearly every one of the British Crown Colonies 
is provided with one or more able men who help the 
agricultural community to battle against the insect pests. 
Most, if not all, of the important knowledge of remedies 
comes from America, whore this subject reaches the 
highest ])orfection ; even the life-histories of some of the 
British posts have been traced out in tho United States 
and British Colonies more completely than at home, from 
the creatures that have been introduced from Europe. 

Some idea of the importance of this subject may be 
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gained from the following ligurcs. The ostliuattMl loss by 
the Vine Phylloxera in the Gironde alone was .£3>2,()0(),000 ; 
for all the French wine districts <£100,000,000 would not, 
cover the damage. It has been stated on good t^videuee 
that a loss of £7,000,000 per aiiuuiu was caused by the 
attack of the Ox Warble Fly on caith^ in England alone. 
In a single season Aberdeenshire sullered iu‘a-rly £00,000 
worth of damage owing to the ravage^s of tlu; J)ijim()nd 
Back Moth on tho root e-rops ; in N(‘W ^ oi-k Stalin the 
Codling Moth caused a loss of $3,000,000 to sjipb' growors. 
Yet these ligurcs are nothing compared to llie loss(\s due 
to Scale Insects, Locusts, and otluu’ pests. 

The most able exponent of ibis subjeet in Great IhKain was .h»hi) 
Curtis, whoso treatise on lAmn Jnsrets, publislwd tii IStlu, is still 
tho standard British work dealing with tlu^ iiista'i i\)vH of eorn, 
roots, grass, and stored corn. The most important works dealing 
with fruit and other pests eome from l.he ])(‘iis of Satuideis, 
Lintner, Ri’w, ‘^Ungcrlaiul, and others in America and Canada, 
from -1 ■■ ljanii>a, Kcnilcn', and Kollar in Kurojie, mul 

from French, Froggatt, and Ti'y(ni in Anstralin. It was not tudil 
tho last (piarter of tho Iflth century that any real advance uas 
made in tho study of economic cntoimdogy. Among tlu' early 
writings, besides the hook of (biriis, iln‘r<^ may also he im'utnuicri 
a still useful little publication by Told and Kohur, cntitlctl /nstris 
Injurious to (hmlencrs, /'OAv-Yr/v;, and Fannrrn, puhlislu‘d in !hd7, 
and Tasehonberg’s Pni'/iV/.s'f7/-' /jiscrA-ft /ihmia'f. Amcrii'au literature 
began as far back as 1788, wdum a report on the 1 lessian Fly was isMieil 
by Sir Joseph Banks ; inlHlT Way bej^au his wuliic' . ; wldh^ in 1856 
Asa Fitohstarted his report on llu» “ Noxious Inseeis (tf New Vurk.” 
Sinec that date tlui Uti‘ral-uro has largely iuereased, Auumg the 
most important reports, kv.,, may be mentioned thos(‘ of IBley, 
jmblishea by the U.8. Department of Agrieulturo, extending 
from 1878 to his death, in which is emlnidied an enornnm.H 
amount of valuable matter. At his death the work fell to Fro* 
fessor Howard, wdio e.miHtantly issues hroehurt‘s (»f (Sjtml valm^ 
ill the form of Bulletiim of the Btuio Department of Agriculture, 
The chief writings of Lintner extend from 1882 to LSim, in 
yearly ])artH, under the title of Kqmiis an the Injurhus himin 
of the State of New York, Another author whos«4 writ ings rank 
high on this subject is Slingm’huid, whose invi-stigathuiH are 
published hy (kumell Uni\er;uty. Among other Amerimum wlm 
have* largidy umreased tlo' hiloaime and knowledge must he 
mentioned Wehster and Felt. In 1883 appeareil a v^ork on fruit 
liests by William Saunders, wliicdi mainly applies to the Amerifsuj 
eontiuent ; and another small hook on tho Hiuuo subjisd, was 
puhlisheil in IBtiHhy M i u. ( lime rod, ihsdingwilh the Uritisli pests, 
In Australia Tryou puhh.-.herl a. work on the InnrH and Fnntjnn 
Emmies of Qiarnsiand in lH8tk Many other papern and rept'ulH 
are being issued from Australiit, notably by Froggatt in N.B. 
Wales. At the Gupo tixiudleni works and pa pern are prepared 
and issued tiy the Government Kntmnologkt, Dr Ijoun^ilmry, 
under the auspieoH of the Agricultural Dtspartiimnt ; while from 
India wo have ihim\ Motm on Feonotnic Entonwitnjn, published by 
tho Indian Museum in X888, and uthtfr works, especially on tea 
posts. 

InjuriouH iuHectn occur among the following ordem:— • 
Colc(^>tera,, Ilyrmnoidcm^ J4e‘pidopUra, Dtptom, Jlmor 
iptera (both keMrojiUra and lamtopt* m), Orthupimn, 
JfmropUra, aiul T/iymino^dera, The order dptera iilwo 
contaiuH a few iujuriouH spocioH. 

Among tho Coleoptera or Bootlea there 18 a group of 
■worhbwido |>eat8, the ElaUruim or (hick Ikothm, tho 
adultH of tho variouH “ Wirowormid' Timm inwocits in tlm 
larval or wiroworm Htago attack tho roots of plants, 
eating thorn away below tho ground. The oggn depisdtcd 
by the beetle in tho ground develop Into yclhwu'sh Imown 
wiro-like grubs with six legs on the first ihtvu segments 
and a ventral prominence on the aimi sognumt. Iln*. life 
of these subtemnean differs in the various s|mcie.s; 
some undoubtedly {Ayrudas khtmfum) live for ihrett or 
four years, during the greater part of whitdi time tln^y gnaw 
away at the roots of jilants, currying wholoHule destruitfion 
before them. When mature they pass dtsip into the 
ground and pupate, appearing after a few niontlis as the 
click booties (Fig. 1). Most crops are attacked hy them, Imt 
they are particularly destructive to wheat ami other cereals. 
With such iubtorrancan pests little can be done beyond 
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rolling the land to keep it firm, and thus preventing them 
from moving rapidly from plant to plant. A few crops, 
such as mustard, seem deleterious to them. By growing 
mustard and ploughing it in green the ground is made 
obnoxious to the wireworms, and may even be cleared of 
them. For root feeders, bisulphide of carbon injected 



Fig. 1.— a, Wirewonn ; B, pupa of Olick Beetle ; 0, adult Click Beetle 
(Agnotes lineatum). 


into the soil is of particular value. One ounce injected 
about two feet from an apple tree on two sides has been 
found to destroy all the ground form of the Woolly Aphis. 
In garden cultivation it is most useful for wireworm, used 
at the rate of 1 ounce to every 4 square yards. It kills 
all root pests. 

In Great Britain the Flea Beetles {Ecdticidai) are one 
of the most serious enemies; one of these, the Turnip 
Flea {Fhyllotreta nemormn)^ has in some years, notably 
1881, caused more than £500,000 loss in England and 
Scotland alone by eating the young seedling turnips, 
cabbage, and other CrmifercB. In some years three or 
four sowings have to be made before a “ plant ” is produced 
enormous loss in lal)our and cost of seed alone being thus 
involved. These beetles, characterized by their skipping 
movements and enlarged hind femora, also attack the hop 
(i/. concinna), the vine in America {Graptodera cJialyhea^ 
Illig,), and numerous other species of plants, being 
specially harmful to seedlings and young growth. Soaking 
the seed in strong-smelling substances, such as paraffin and 
turpentine, has boon found efficacious, and in some districts 
paraffin sprayed over the seedlings has been practised with 
decided success. This oil generally acts as an excellent 
preventive of thivS and other insect attacks. 

In all climates fruit and forest trees suffer from 
Weevils or Cuculionidm. The Plum Cuculio {Conotra^ 
chdm nemiphar, Horbst) in America causes endless harm 
in plum orchards ; Cuculios in Australia ravage the vines 
and fruit trees {Orthorrhinm Klugii, Schon, and Leptops 
IIope% Bohm, &c.). In Europe a number of “ long-snouted ” 
beetles, such as the Basiiberry Weevils {Otiorhynchus 
picipeB)^ the Apple Blossom Weevil [Anthonmius pomormri)^ 
attack fruit ; others, as the corn weevils {Calaridra oryzoe 
and C. granaria), attack stored rice and corn ; while others 
produce swollen patches on roots (CeutorhynclmB sulcicoUis), 
kt. All these Cuculionidae are very timid creatures, 
falling to the ground at the least shock. This habit can 
bo used as a moans of killing them, by placing boards or 
sacks covered with tar below the trees, which are then 
gently shaken. As many of these beetles are nocturnal, 
this trapping should take place at night. Larval weevils ” 
mostly feed on the roots of plants, but some, such as the 
N'ut Weevil {Balaninus nuevm), live as larvae inside fruit. 
Seeds of various plants are also attacked by weevils of the 
family BrmhidcB^ especially beans and peas. These seed- 
feeders may be killed in the seeds by subjecting them to 
the fumes of bisulphide of carbon. The com weevils 
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(Calandra granaria and C. oryzee) are now found all over 
the world, in many cases rendering whole cargoes of corn 
useless. 

The most important Hymenopterous pests are the Saw"- 
flies or TenthredinidcB^ which in their larval stage attack 
almost all vegetation. The larvae of these are usually 
spoken of as false caterpillars,” on account of their 
resemblance to the larvae of a moth. They are most 
ravenous feeders, stripping bushes and trees completely of 
their foliage, and even fruit, Sawfiy larvae can at once be 
recognized by the curious positions they assume, and by the 
number of pro-legs, which exceeds ten. The female lays 
her eggs in a slit made by means of her “saw-like” 
ovipositor in the leaf or fruit of a tree. The pupse in most 
of these pests are found in an earthen cocoon beneath the 
ground, or in some cases above ground {Lophyrns pini). 
One species, the Slugworm (Briocampa limacina), is com- 
mon to Europe and America ; the larva is a curious slug-like 
creature, found on the upper surface of the leaves of the 
pear and cherry, which secretes a slimy coating from its 
skin. Currant and gooseberry are also attacked by sawfiy 
larvae [Nematus ribesii and W. ventricosus) both in 
Europe and America. Other species attack the staffis of 
grasses and corn {Cephus pygmcBus). Forest trees also 
suffer from their ravages, especially the Conifers {Lophyrus 
pini). Another group of Hymenoptera occasionally causes 
much harm in fir plantations, namely, the SiricidcB or 
Wood-Wasps, whose larvae burrow into the trunks of the 
trees and thus kill them. For all exposed Sawfiy larvae 
hellebore washes are most fatal, but they must not be used 
over ripe or ripening fruit, as the hellebore is poisonous. 

The order Diptera contains a host of serious pests. 
These two-winged insects attack all kinds of plants, and 
also animals in their larval stage. Many of the adults are 
bloodsuckers (TahanidcB, Culicidoe^kc.)] others are parasitic 
in their larval stage {CBstridm, ko,.). The best kno-wn 
dipterous pests are the Hessian Fly {Cecidomyia destructor), 
the Pear Midge {JDiplosis pyrivora), the Fruit Flies 
{Tephritis Tryoni of Queensland and llalteropliord 
capitata or the Mediterranean Fruit Fly), the Onion Fly 
{Phorhia cepetorum), and numerous corn posts, such as the 
Gout Fly {ChloropstcBniojyus) and the Frit Fly [Oscinis 
frit). Animals suffer from the ravages of Bot Flies 
(fEstridcB) and Gad Flies (Tabanidoe ) ; while the Tsetse 
disease is due to the Tsetse Fly {Glossina morsitam), 
carrying the protozoa that cause the disease from one horse 
to another. Other flies act as disease-carriers, including 
the mosquitoes {Anopheles), which not only carry malarial 
germs, but also form a secondary host for these parasites. 
Hundreds of acres of wheat are lost annually in America by 
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Fig. 2.— a. Ox Bot ; B, puprimn ; 0, Ox Warble FI7 

(Mypoderrna hovis). 

the ravages of the Hessian Fly; the Fruit Flies of 
Australia and South Africa cause much loss to orange 
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and citron growers, often making it necessary to cover 
the trees in muslin tents for protection. Of animal pests 
the Ox Warbles {Ilypoderma lineata and //. 
bovu) are the most important (see Fig. 2). 

The “ hots ” or larvie of those flies live under 
the skin of cattle, producing large swollen 
luinns — “ warbles ” — in which the “ bots ” 
mature (Fig. 2). These parasites damage the 
hide, set up inhammation, and cause immense 
loss to farmers, herdsmen, and butchers. 

The universal attack that has been made 
upon this pest has, however, largely decreased 
its numbers. In America cattle suffer much 
from the tiorn Fly {IIcBmatohia serrata). 

The dipterous garden pests, such as the Onion 
Fly, Carrot Fly, and Celery Fly, can best be 
kept in check by the use of paraflin emulsions 
and the treatment of the soil with gasdimo 
after the crop is lifted. Cereal pests' can 
only be treated by general cleanliness and 
good farming, and of course they arc largely 
kept down by the rotation of crops. 

Lepidopterous enemies arc numerous all over the 
world. Fruit suffers much from the larva) of the 
Geometridee, the so-called “ Loopor-hirva) or “Canker- 
worms.” Of these geometers the Winter Moth {Chevmatobia 
brimata) is one of the chief culprits 
in Europe (Fig. 3). The females in 
this moth and in others allied to it 
are wingless. These insects pass the 
pupal stage in the ground, and reach 
the boughs to lay their eggs by 
crawling up the trunks of the trees. 

To check them, “ grease - handing ” 
round the trees has been adopted ; 
but as many other pests oat the 
leafage, it is best to kill all at once 
by spraying with arsenical poisons. 

Among other notable Lepidopterous 
posts are the “surface larvae” or Cutworms {Ayrotu 
the caterpillars of various Noctuoi; the Codling Moth 
(Carpocapsa pomoneLla)^ which causes the maggot in apples, 
has now become a universal post, having spread from Europe 
to America and to most of the British Colonics, In many 
years quite half the apple crop is lost in England owing 
to the larvae destroying the fruit. Sugar canes suttbr from 
the Sugar-cane Borer (Diatioca sacckari) in 
the West Indies; tobacco from the larvae 
of Hawk Moths {Sphingidm) in America; 
corn and grass from various Lepidopterous 
pests all Over the world, Nor are stored 
goods exempt, for much loss annually takes 
place in corn and hour from the presence of 
the larvae of the Mediterranean Flour Moth 
(BpliGKtia hmiella) ; while furs and clothes 
are often ruined by the Clothes Moth (Tima 
trapezella). 

By far the most destructive insects in 
warm climates belong to the Hemiptera, 
especially to the Coccidm or Scale Insects. 

All fruit and forest trees suffer from these 
curious insects, which in the female sex 
always remain apterous and apodal and live 
attached to the hark, leaf, and fruit, hidden 
beneath variously-formed scale-like coverings. 

The male scales differ in form from the 
female; the adult male is winged, and is 
rarely seen. The femfale lays her eggs 
beneath the scaly covering, from which hatch out little 
active six-logged larva, wliich wander about and soon 
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Fra li.—Loorcr - larva of 
Winter Moth {Chrima- 
tobict* hrmuata). 


of the most important is the Haii Jose Si^ah^ ( A,^}>bni)(}(K 
parniciomii), which iii warm idimatcH attjudes all riniii 
and many other trees, wdiitdi, if unnuih^sled, it, will 
soon kill (Fig. 4). These sea-hs bnssl viay rapidly ; 
Howard states ont5 may give rist^ to a, progeny uf 
3,216,080,400 in one year. Otlan* seah^ instsds of noti‘ ari% 
the cosiuo])olitan Musstd S(‘ah5 (J/y/A/Yos/^A /lonionfjii) and 
the Australian Icanja purchmL Ih(‘ fornuT atbu-ks upph* 
and pear; the latter, whieli sdtwts orang(5 and hinnu 
was introduced into Ameriiui from Australia, and carrietl 
ruin before it in some orangi^ distihds nnlll its natural 
enemy, the lady-hird Inudh^ Adtilid ntnlhial was also 
im|)orte(l. 

After tire Coeddw tlu? mvxt most important insetttH 
ee.on()mic.alIy luv thc^ Plant Lie(5 or ApfiidhUv» Tln^stJ liretnl 
with great ra[>i(ljty under favourable conditimiH ; tnie by 
the end of the year will In^ aei^ountable, aeeordiug in 
Linuams, for the enonnous number of a quiniillion of its 
spcjcies. Aphides art5 horn, as a rule, alivc\ and tlie. young 
soon commence to reprodinui again, llieir food consists 
mainly of th(5 sap obtained from the leavtw and hloss<nn <tf 
idants, hilt Nomt5 also live mi thi^ r(Kd;M cd’ phuits (PhyUojr.ra 
vantatrix \xm\ Hidbizontimn budgent), Aphidtis ofitm ruin 
whole crops of fruit, corn, hops, ilm,, hy sucking out the 



Fi®. 6.— The Hop Aphis (Phwoim hufmH). A, winded fernalv; U, winf 4 :iitd 

ovlfferou» wingless female ; 0, viviparous wingless fenmle frenu plum ; K, pupal Hta|?ci. 

sap, and not only chock growth, hut may even entail 
the death of the plant. Iteproductiou is mainly asexual, 
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tlie fcinalos producing living young without the agency 
of a male. Males in nearly all species appear once a year, 
when the last female generation, the ovigerous generation, 
is fertilized,^ and a few large ova are produced to carry 
on the continuity of the species over the winter. Some 
a])liides live only on one species of plant, others on two or 
more ])lants. An example of the latter is seen in the Hop 
Aphis (^Fhorodon, huniuh), which passes the winter and lives 
oil the sloe and damson in the egg stage until the 
middle^ of M'ay or later, and then hies off to the hops, 
wlieri'. it eausi^s endless harm all the summer (Mg. 5) ; it 
flies l»a('k to the prunes to lay its eggs when the hops are 
ri[)e. Another Aphis of importance is the Woolly Aphis 
i(im(/em) of the apple and pear : it secretes 
tufts ot white flocculent wool often to he seen hanging in 
pat(‘hes from old apple trees, where the insects live in the 
rough hark and foi'in cankered growths both above and 
below ground. Ajdiides are provided with a mealy skin, 
Avhieh dot's nob allow water to bo attached to it, and thus 
iusectieidi'.s for destroying them contain soft soap, which 
fixes the solution to the >skin; paraffin is added to corrode 
tht^ skin, and the soft soap blocks up the breathing j)ores 
and so produces asphyxiation. 

Amongst OrtJiojdara wxi find many noxious insects, 
notably the Ltaaists, which travel in vast cloud-like armies, 
(‘hsaring the whole c’onntry before them of all vegetable 
life, file mest dt\strud.ive locust is the migratory locust I 
niif/rdloria)^ which causes wholesale destruction 
in the hast barge pits are dug across the lino of advance 
of these great insect armies to stop them when in the larval 
or winghiSH stage, and oven huge bonfires are lighted to 
cluH^k tliiur tlight when adult kSo dense are those locust 
clouds that they sometimes cpiito darken the air. The 
comiuom^st and most widely distributed migratory locust 
is Ftwhi/lylm chicmmem. The mole cricket (Gryllotaljya 
vidyark) anti various cockroaches {Blattidm) are also 
amongst the posts found in this order. 

Of JSfciiroptmi thoro are but few injurious species, and 
many, such as the lace wing flies \lIemerohiidcB\ are 
benefuual 

The Treatnunt of inmet d^ests . — One of the most im- 
portant ways of keeping insect posts in check is by 
‘tspraying ’A;>r ‘AvaslungA This method has made great 
advances in rec.ent years. All the pioneer work has been 
dent) in America ; in fact, until the South-Eastern Agri- 
cultural College undertook the elucidation of this subject, 
little was known of it in England except by a few growers. 
The results and history of this essential method of treat- 
ment are cnibodiod in Professor Lodomann's work on the 
Fpmylmj of Plants, 1896. In this treatment we have to 
bi^ar in mind what the entomologist teaches us, that is, 
the nature, habits, and structure of the peat. 

For insects provided with a biting mouth, which take nourish- 
ment from the whole leaf, shoot, or fruit, the poisonous washes 
iiHcd arc chiefly arsenioah The two most useful arsenical sprays 
are Paris grccni and arsenate of lead. To make the former, mix 

1 oz. of the Paris green with 15 gallons of soft water, and add 

2 oz. of lime an<l a small quantity of agricultural treacle the 
latter is prepared by dissolving $ oz. of acetate of lead in a little 
water, then 1 oz. of arsenate of soda in water and mixing the two 
well together, and adding the whole to 16 gallons of soft water ; 
to this is added a .small quantity of coarse treacle. Tor piercing- 
mouthetl pests like ApMdeff no wash is of use unless it contains a 
basis of soft soap. This soft-soap wash kills hy contact, and may be 
prepared in the following way : — Dissolve 6 to 8 lb of the best soft 
soap in boiling soft water, and while still hot (but of course takp off 
the (ire) add 1 gallon of paraffin oil and chum well together with a 
force-pump ; the whole may then be mixed with 100 gallons of 
soft water. The oil readily separates from the water, and thus a 
perfect emulsion is not obtained ; this difficulty b as been solved 
by Mr Oousin^s paraffin naphthalene wash, which is patented, 
but can be made for private use. It is prepared as follows : — 
Soft soap, 5 lb dissolved in 1 quart of water ; naphthalene, 10 oz. 
mixed with IJ pint of paraffin ; the whole is mixed together. 
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When required for use, 1 Ib of the compound is dissolved in 5 to 
10 gallons of warm water. 

These two washes are essential to the well-being of every 
orchard in all climates. ISTot only can we now destroy larval and 
adult insects, hut we can also attack them, in the egg stage by 
the use of a caustic alkali wash during the winter ; besides 
destroying the eggs of such pests as the Fsyllidce, Red Spider, and 
some Aphides, this also removes the vegetal encumbrances which 
shelter nuineroiis other insect pests during the cold part of the 
year. Caustic alkali wash is prepared by dissolving 1 Ih of crude 
potash and 1 lb of caustic soda in soft water, mixing the two 
solutions together, adding to them f th of soft soap, and diluting 
with 10 gallons of soft water when required for use Another 
approved insecticide for Scale Insects is resin wash, which acts 
in two ways : first, corroding the soft scales, and second, fixing the 
harder scales to stop the egress of the hexapod larvae. It is pre- 
pared as follows : — First crush 8 Ib of resin in a .sack, and then 
place the resin in warm water and hoil in a cauldron until thor- 
oughly dissolved ; then melt 10 lb of caustic soda in enough 
warm water to keep it liquid, and 'mix with the dissolved resin ; 
keep stirring until the mixture assumes a clear coIFce-colour, and for 
ten minute.s afterwards ; then add enough warm water to bring the 
whole up to 25 gallons, and well stir. Bottle this off, and when 
required for use dilute with three times its hulk of warm soft water, 
and spray over the trees in the early spring just before the buds 
burst. For mites (Acari) sulphur is the essential ingredient of a 
spray- Liver of sulphur has been found to be the best form, 
especially when mixed with a paraffin emulsion. Bud Mites 
{Phytoptidoij Fig. 6) are of course not affected. Sulphur wash is 



ribia ) ; B, nut Tbud mite (i\ mellanca). 

made by adding to every 10 gallons of warm paraffin emulsion 
or paraffin-naphthalene- emulsion 7 oz. of liver of sulphur, and 
stirring until the sulphur is well mixed. This is applied as an 
ordinary spray. Nursery stock should always bo treated, to kill 
scale, aphis, and other pests which it may carry, by the gas treat- 
ment, particularly in the case of stock imported from a foreign 
climate. This treatment, both out of doors and under glass, is 
carried out as follows Cover the plants in bulk with a light gas- 
tight cloth, or put them in a special fumigating house, and then 
place 1 oz. of cyanide of potassium in lumps in a dish with water 
beneath the covering, and then pour 1 oz. of sulphurio acid over 
it (being careful not to inhale the poisonous fumes) for eve^ 
1000 cubic feet of space beneath the cover. The gas generated, 
hydrocyanic acid should bo left to work for at least an hour before 
the stock is removed, when all forms of animal life will be 
destroyed. 

For spraying, proper instruments must be used, by means ot 
which the liquid is sent out over tlio plants in as fine a mist_ as 
possible. Numerous pumps and nozzles are now made by winch 
this end is attained. Both horse and band machines arc employed, 
the former for hops and large orchards, the latter for bush fruit 
and gardens. In America, where trees in parks as well as orchards 
and gardens arc treated, steam-power is sometimes used. Among 
the most important sprayers are the Strawson horse sprayers and 
the smaller Eclair and Notus knapsack pumps, earned on the back 
(Fig. 7). The nozzles for “mistifying” the wash most in use are 
known as the Yemiorel and Riley’s, which can be fitted to any 
length of tubing, .so as to reach any height, and can be turned in 
any direction. The pumps in the. machine keep the insecticide 
constantly mixed, and at the same time force the wash \vitli great 
strength through the nozzle, and so to the exterior, as a line mistj 
every part of the plant is thus affected. 
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Beneficial Insects have also to be considered in Economic 
Entomology, They are of two kinds — (1) those that help 
to keep down an excess of other insects by acting either 



Amongst the most important friends to the farmer and 


gardener are the Hymenopterous families of Ichneumon 
Flies (Jchneumonidce and Braconidce) ; the Dipterous fami- 
lies S^rphidce and Tachmidoe ; the Coleopterous families 
CoccinelUdce and Carabidce; and the Neuropterous Ileme^ 
robiidoB, or Lace-Wing Flies. Ichneumon Flies lay their 
eggs either in the larvse or ova of other insects, and the 
parasites destroy their host. In this way the Hessian 
Fly is doubtless kept in check in Europe, and the Aphides 
meet with serious hindrance to their increase. If a number 
of plant-lice are examined, a few will be found looking 
like little pearls ; these are the dried skins of those that 
have been killed by Ichneumonidce. The Syrphdce, or 
Hover Flies, are almost exclusively aphis-feeders in their 
larval stage. Tachina flies attack lepidopterous ]arva3. 
One of the most notable examples of the use of insec'.t 
allies is the case of the Australian Lady Bird, Adah a 
cardinalis, wLich, in common with all lady birds, feeds olf 
AphidcB and Coccidoe. The Icerya Scale {Icerya purchasi) 
imported into America ruined the orange groves, but its 
enemy, the Adalia, was also imported from Australia, 
and counteracted its abnormal increase with such great 
results that the crippled orange groves are now once more 
profitable. (i^ v. t.) 
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I lST a former article (see Political Economy, Ency. Brit, 
9th edition, vol. xix. pp. 346-401), in which the 
growth of Economics from the earhest times was described, 
it was shown that, owing partly to the conditions affect- 
A review industrial and commercial organization 

oi recent and the economic policy of different countries, 
work on partly to the influence on economics of the 
economics. of other sciences, there were in Europe 

and America various schools of economists representing 
somewhat different views as to the aims, the subject- 
matter, and the method of the science. This state of 
things was no doubt a symptom of vitality and progress, 
but it was associated with much destructive criticism 
of principles hitherto considered weU founded, and 
diminished for a time both the practical usefulness of 
the science and the estimation in which it was held by 
ordinary men. During the last few years there have been 
no new departures of fundamental importance, such as 
the application of the historical method to economic in- 
vestigation- the methods characteristic of the different 
groups of economists have been seen to be not mutually 
exclusive, but complementary to each other ; and much of 
the work done has been constructive, in the sense that 
economic wnriters have devoted themselves to the solution 
of particular problems rather than the discussion of the 
method by which the problems should be attacked. The 
time has therefore now arrived when we can review the 
situation and attempt to combine the positive results of 
a period of active criticism and inq[uiry. Many years 
must elapse before we can survey the whole field of 
economic investigation, if indeed the time ever arrives 
when we can undertake so great a task. Present tend- 
encies scarcely point to the creation of a complete and 
well-rounded system of economics such as appealed to 
past generations. Like the world of business and com- 
merce of which it is the reflex, economic thought resembles 
a great river. Its sources lie far back in the historic past. 
Its course has been determined by practical needs which 
ap no longer felt, by ideals to which the present genera- 
tion does not respond, and by systems of politics and 
philosophy whose day is over. The titles of an economic 
bibliography are a brief epitome of general history, and a 
complete survey of economic thought at the present time 


would involve a careful examination of many of the im- 
portant questions which now occupy the imblic mind in, 
at least, Europe and America. It is the sj)irit and the 
method of economic science which we may hojie will be 
permanent. The more numerous the points of contact 
between economic science and the real world of business, 
the less possible will it be, at any rate for many years, 
to construct a complete system. In the present state of 
economic knowledge, generality can only be obtained by 
abstraction. But it is possible to describe the character and 
and subject-matter of economics, to indicate its relation to 
other sciences, to explain the methods by which economists 
reach their conclusions, to show within what limits a 
science which we may call General Economics is possible, 
to apply our reasoning to particular groups of practical 
questions ; and that is the task we shall attempt in the 
following pages. 

Economics, as we understand it, is the science which 
investigates the manner in which nations or other larger or 
smaller communities, and their individual mem- 
bers, obtain food, clothing, shelter, and whatever ^ 
else is considered desirable or necessary for the mainten- 
ance and improvement of the conditions of life. It is thus 
the study of the life of communities with special reference 
to one side of their activity. It necessarily involves the 
scientific examination of the structure and organization of 
the community or communities in question ; tlioir history, 
their customs, laws, and institutions; and the relations 
between their members, in so far as they affect or are 
affected by this department of their activity. At the 
root of all economic investigation lies the conception of 
the standard of life of the community. By this exprcBsion 
we do not mean an ideal mode of living, but the habits 
and requirements of life generally current in a com- 
munity or grade of society at a given period. The stand- 
ard of life of the ordinary well-to-do middle class in 
England, for example, includes not only food, clothing, 
and shelter of a kind different in many respects from 
that of^ a similar class in other countries and of other 
classes in England, but a highly complicated mechanism, 
both public and private, for ministering to these primary 
needs, ^ habits of social intercourse, educational and sanitary 
organization, recreative arrangements, and many other 
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elements. Many influences operating for a long period of 
time on the character and the environment of a class go to 
determine its standard of life. In a modern industrial 
community it is possible to express this standard fairly 
accurately for the purposes of economic investigation in 
terms of money. But it is doubtful whether the most 
complete investigation would ever enable us to include all 
the elements of the standard of life in a money estimate. 
The character, tastes, and capacity for management of 
different individuals and groups difier so widely that equal 
incomes do not necessarily imply identity of standard. 
In the investigation of past times, the incommensurate 
elements of well-being are so numerous that merely money 
estimates are frequently misleading. The conception of 
the standard of life involves also some estimate of the 
efforts and sacrifices people are prepared to make to 
obtain it ; of their ideals and character ; of the relative 
strength of the different motives which usually determine 
their conduct. But no carefully devised calculus can take 
the place of insight, observation, and experience. The 
economist should be a man of wide sympathies and prac- 
tical sagacity, in close touch with men of different grades, 
and, if possible, experienced in affairs. 

It is evident that no permanent classification is possible 
of what is or is not of economic significance. ISTo general 
rules, applicable to all times, can be laid down 
ofsabiect- what phenomena must be examined or 

matter, what may be neglected in economic inquiry. 

The different departments of human activity 
are organically connected, and all facts relating to the 
life of a community have a near or remote economic 
significance. Tor short historical periods, indeed, many 
l)henomona are so remotely connected with the ordinary 
business of life that we may ignore them. But at any 
moment special causes may bring into the field of economic 
inquiry whole departments of life which have hitherto 
been legitimately ignored. In times past, biblical exe- 
gesis, religious ideals, and ecclesiastical organization, the 
purely political aims of statesmen, chance combinations of 
party politics and the intrigues of diplomatists, class 
prejudice, social conventions, apparently sudden changes 
of economic policy, capricious changes of fashion — all 
these causes and many others have exerted a direct and 
immediate influence on the economic life of the com- 
munity. In onr own day wo have had many illustrations 
of the manner in which special circumstances may at once 
bring an almost unnoticed series of scientific investigations 
into direct and vital relation with the business world. 
The economist must, therefore, not only be prepared to 
take account of the physical features of the world, the 
general structure and organization of the industry and 
commerce of different states, the character of their ad- 
ministration, and other important causes of economic 
change. He must be in touch with the actual life of the 
community he is studying, and cultivate “that openness 
and alertness of the mind, that sensitiveness of the judg- 
ment, which can rapidly grasp the significance of at first 
sight unrelated discoveries or events.” 

Some people are of opinion that the factors to be taken 
account of in economic investigation are so numerous that 
progress on these lines is impossible. It would certainly 
be impossible if we had to begin de novo to construct the 
whole fabric of economic science. But, as we shall see, it 
is no more necessary to do this in the world of science 
than it is in the world of business or politics. There is in 
existence a vast store of accumulated knowledge, and few, 
if any, departments of economics have been left quite 
unilluminated by the researches of former generations. 
Progr^s is the result of adaptation rather than recon- 
struction. It must be remembered also that economic work 
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in modern times is carried on by consciously or uncon- 
sciously associated effort, and although it must always 
require high qualities of judgment, capacity, and energy, 
many of the difficulties which at first sight appear so 
insuperable give way when they are attacked. In some 
ways also the study of highly developed organizations 
like the modern industrial state is simpler than that of 
earlier forms of society. 

In the earliest times for which we have abundant 
material the economic life of England had already reached 
in certain directions a high degree of complexity. Even 
in the rural districts, manorial records reveal the existence 
of a great variety of classes and groups of persons engaged 
in tjie performance of economic functions. The lord of 
the manor with his officials and retainers, the peasantry 
bound to him by ties of personal dependence and mutual 
rights and obligations, constituted a little world, in which 
we can watch the play of motives and passions not so 
dissimilar as we are sometimes led to believe from those 
of the great modern world. In many a country district 
the gradations of social rank were more Ancient 
tinuous, the opportunities of intercourse move and modern 
frequent, and the capacity for organization 
greater than in modern times. The manorial 
accounts were kept with precision and detail, and we 
are told that a skilled official could estimate to the 
utmost farthing the value of the services due from 
the villein to his lord. The manor was indeed self- 
sufficient and independent in the sense that it could 
furnish everything required by the majority of the in- 
habitants, and that over the greater part of rural England 
production was not carried on with a view to a distant 
market. But in the earliest times the manor was sub- 
jected to external influences of great importance. Vast 
areas of the country were in fact under the single control 
of a territorial lord or an ecclesiastical foundation. Every 
manor composing these great fiefs was likely to be affected 
by the policy or the character of the administration of the 
feudal lord, and he, again, by the policy or the difficulties, 
the strength or the weakness, of the central government. 
Foreign trade and foreign intercourse were undeveloped, 
but their influence was in historical times never entirely 
absent, while the influence of Roman law and the Christian 
Church constantly tended to modify the manorial organiza- 
tion. In the towns the division of labour had proceeded 
much further than in the rural districts, and there were in 
existence organized bodies, such as the Gild Merchant and 
the crafts, whose functions were primarily economic. But 
one of the most striking characteristics of town life in the 
Middle Ages was the manner in which municipal . and 
industrial privileges and responsibilities were interwoven. 
In modern times the artisan, however well trained, ' effi- 
cient, and painstaking he may be, does not, in virtue of 
these qualities, enjoy any municipal or political privileges. 
By means of his trade union, co-operative society, or club 
he may gain some experience in the management of men 
and business, and in so far as the want of a sufficient 
income does not constitute an insuperable difficulty, he 
may share in the public life of the country. But in his 
character as artisan he enjoys no municipal or political 
privileges. In the Middle Ages this differentiation of the 
industrial, municipal, and political life had not taken 
place, and in order to understand the working of at first 
sight purely economic regulations it is necessary to make 
a close study of the functions of local government. But 
this, after all, does not carry us very far. From the very 
nature of the records in which we study the town life of 
the Middle Ages, it follows that we obtain from them only 
a one-sided view. No one knows what proportion of the 
industrial population was included in the organized guilds, 
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or ]iow complete was the control exercised by these bodies 
over their members. Elaborate regulations were in force, 
but no one knows how elastic they were in practice. 
Medieeval Englishmen were x^a-rticularly apt to put their 
aspirations into a legal form, and then rest satisfied with 
their achievement. The number of regulations is scarcely 
to be regarded as a test of their administrative success. 
Further, as the country became more consolidated and the 
central government extended its authority over economic 
affairs, new regulations came into force, new organs of 
government appeared, which wnre sometimes in conflict, 
sometimes in harmony, with the existing system, and it 
becomes for a time far more difficult to obtain a clear view 
of the actual working of economic institutions. Thus the 
study of the economic life of the Middle Ages is one of 
the most complicated subjects which can engage the 
attention of man. It is impossible to carry the process 
of isolation very far. The different threads of social 
activity are so closely interwoven that we cannot follow 
any one for very long without forming wrong impressions, 
and it becomes necessary to turn back and study others 
which seemed at first sight unrelated to the subject of our 
investigations. Under an apparently uniform and stable 
system of social regulation there was much variation and 
movement, the significance of which it is impossible to 
estimate. Materials for forming such an estimate no 
doubt exist, but before doing so we have to study in 
infinite detail a vast number of separate manors, munici- 
palities, or other separate economic areas. This involves 
great industry on the part of many scientific workers. 
Meanwhile we can illustrate the economic life of the 
Middle Ages, describe its main features, indicate the more 
important measures of public policy, and draw attention to 
some of the main lines of development. 

It is only as we approach more modern times that -the 
conditions of economic study are realized and economic 
science, as we understand it, becomes possible. Those 
conditions are : (i.) the life of the state or other community 
or communities we are studying must be so differentiated 
that we can isolate those functions which are wholly or 
predominantly economic. The “separation of employ- 
ments’^ is not only a condition of economic 
Conditions efficiency: it was necessary before we could 
science, have an economic science, (ii.) We must be in 
a position so far to understand and estimate 
the character and motives of different classes and groups in 
these communities that we can rightly interpret their action. 
This condition cannot be realized without great difficulty, 
for “economic motives” are very different in different 
periods, nations, and classes, and even for short periods of 
time in the same country are modified by the influence of 
other motives of an entirely different order. In study- 
ing the economic history of the 18th century, for ex- 
ample, it is not enough to assume with Defoe that “ gain 
is the design of merchandise.” We have to be saturated, 
as it were, with 18th-century influences, so that we can 
realize the conditions in which industry and trade were 
carried on, before we can rightly explain the course of 
development. In our own day labour disputes, to take 
another example, can scarcely ever be resolved into a ques- 
tion of merely pecuniary gain or loss. The significance of 
the amount of money involved varies greatly for different 
trades, and can only be understood by reference to the 
character and habits of the people concerned. But questions 
of sentiment, shop-feeling, and trade customs invariably play 
an important part, (iii.) Economics can never lead to any- 
thing but hypothetical results unless we not only realize 
that we must “take account of” other than the purely 
economic factors, but also give due weight and significance 
to these factors. Ho explanation of the industrial situation 
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in Germany, for example, would he intelligible or satis- 
factory even from the economic point of view w’hich ignoied 
the significance of the political conditions which Germans 
have to deal with. So, again, it is impossible to make 
a useful comparative estimate of the advantages and 
disadvantages of the transport systems of England, the 
United States, and Germany, unless we keep constantly 
in view the very different geographical, military, and 
political conditions which these systems have to satisfy, 
(iv.) Sufficient information must be available to enable us 
to test the validity of onr hypotheses and conclusions. 
Whatever “ method ” of economic investigation wn employ, 
we must at every stage see how far our reasoning is 
borne out by the actual experience of life. This obvions 
condition of scientific inquiry is very far frotn^ being 
completely realized even at the present time. It implies 
the existence of a wnll-trained class engaged in the work 
of collecting information, and much organization both by 
the state and private bodies. These four conditions can 
be reduced to two. The community wo arc studying must 
have reached such a stage of development that its economic 
functions and those immediately cognate to them lorm a 
well-defined group, and adequate means must bo available 
so that we can, as it were, watch the performance of these 
functions and test our hypotheses and conclusions by 
observation and experience. 

It is easy to understand, therefore, why wo trace the 
beginnings of economics, so far as England is i‘onceruc(l, 
in the 16th century, and why the application of strict 
scientific tests in this subject of human study Las bec-omo 
possible only in comparatively recent times. Mediawal 
economics was little more than a casuistii'a! systt'iu of 
elaborate and somewhat artificial rules of conduct. From 
the close of the Middle Ages until the middle of iluj 
18th century thousands of pampldots and othen* works 
on economic questions wore published, l)ut, with the f(jw 
notable exceptions mentioned in the former arthde, the 
vast majority of the writers have little or no scicmtiiic 
importance. Their works frequently (‘oniain infonnation 
given nowhere else, and throw luudi light on tlu^ state c)f 
opinion in the ago in which they wrote. It is also 
possible to find in tlicm many anticipatfiotis of tlu'. ^'i(^wB 
of the economists of later times ; but such statcuncuits \^erc 
as a rule generated merely by tlic lieat of controversy on 
some measure or event of practical importance, and when 
the controversy died down were seddom tt^gardexl or 
incorporated in a scientific system. Trade bias, ])erHonal 
impressions, and guoas-woik took the place of sciontifie 
method. This was inevitable in the abserux) of trust- 
worthy information on an aclo(iuate sciale, and from the 
immediately practical aims of the writers. But from the 
end of the 17th century economies Las been dtdinitely 
recognized as a subject of scientific study. 

In modem times the conditions which have made 
economic science possible have also matlo it n<x‘i\sHary. 
While it is impossible to give a strictly ecomunitJ inter- 
pretation of tire earlier history of nations, tjccmomic 
interests so govern the life and detormino the |)oIicy of 
modern states that other forces, like those of rcHgkai and 
politics, seem to play only a subsidiary part, modifying 
here and there the view which is taken of pHirti<*ular 
questions, but not changing in any impculaut degree the 
general course of their dovelo|un6nt This 
may be, in the historical sense, merely a Nmm$ity 
ing phase of human process, due to iho rapid 
extension of the industrial revolution to ail 
the civilized and many of the uncmlizixl nations i>f the 
world, bringing in its train the consolidation (d large 
areas, a similarity of conditions within Ihcnn, and amongst 
peoples and governments a great increase in the Htrength 
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of economic motives. When tlie world has settled doAvn 
to the new conditions, if it ever does so, we may be 
confronted with problems similar to those which oiir 
forefathers had to solve. But, for the time, if we know 
the economic interests of nations, classes, and individuals, 
we can tell with more accuracy than ever before how in 
the long run they will act. Public policy therefore 
requires the closest possible study of the economic forces 
w^hich are moulding the destinies of the great nations of 
the world. In most civilized countries except England 
this is recognized, and adequate provision is made for the 
study of economic science. But the subject is not only of 
immediate concern to the state in its corporate and public 
capacity. The neglect of it in the domain of private 
business can now only lead to disastrous results. To 
quote from a recently published work (see National 
Education : a Bynupodum^ 1901), ‘‘the commercial sujorem- 
acy of England was due to a variety of causes, of which 
superior intelligence, in the ordinary business sense, 
was not the most important. Her insular position, 
continuity of p>olitical development, and freedom from 
domestic broils played an important part in bringing 
about a steady and continuous growth of industry and 
manufactures for several generations before the modern 
era. The great wars of the 18th and the beginning 
of the 19th century, which arrested the growth of con- 
tinental nations, gave England the control of the markets 
of the world. When peace was restored, England enjoyed 
something in the nature of a monopoly. The com- 
petition of France ceased for a time to be an important 
factor. What is now the German Empire was a mere 
congeries of small states, waging perpetual tariff wars 
upon each other. In the old Prussian provinces alone there 
were fifty-three different cinstoms frontiers, and German 
manufactures could not develop until the growth of the 
Zollvorein brouglit with it commercial consolidation, 
internal frectlom, and greater homogeneity of economic 
conditions. The industries of the United States wore in 
their iii fancy. Thus the ])roductive power of England 
was unrivalled, and her manufactures and business men, 
under a regime ra]>idly api>roximating to complete freedom 
of trade, could reap the full advantages to be derived from 
the possession of great national resources and production 
by machinery. (Jf)nunorcial supremacy required not so 
much highly trained intelligence amongst manufacturers 
and mercJiants as keen business instinct and a certain rude 
energy. In the last generation all that has changed, and 
the change is of a permanent character. The struggle of 
the future must inevitably be between a number of great 
nations, more or less equally well equipped, carrying on 
production by the same general methods, each one trying 
to strengthen its industrial and commercial position by 
the adoption of the most highly developed machinery, and 
all the methods suggested by scientific research, policy, or 
experience. Under these conditions, it is no longer 
possible for the individual merchant, or for small groups 
of merchants, to acquaint themselves, by personal experi- 
ence alone, with more than a fractional part of the causes 
which affect the business in which they are engaged. 
The spread of the modern industrial system has brought 
with it the modern state, with its millions of consumers, 
its vast area, its innumerable activities, its complicated 
code of industrial and commercial law. At the same time, 
the revolution in the means of transport and communica- 
tion has destroyed, or is tending to destroy, local markets, 
and closely interwoven all the business of the world. 
Events in the most distant countries, industrial and 
commercial movements at first sight unrelated to the 
concerns of the individual merchant, now exert a direct 
and immediate influence upon his interests. The technical 
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training of the factory or the office, the experience of 
business, the discharge of practical duties, necessary as 
they are, do not infallibly open the mind to the large 
issues of the modern business world, and can never confer 
the detailed acquaintance with facts and principles which 
lie outside the daily routine of the individual, but are 
none the less of vital importance.” Economics, therefore 
under modern conditions, is not only a subject which may 
usefully occupy the attention of a leisured class of scientific 
men. It should form part of the training of educated men 
of all classes, on grounds of public policy and adminis- 
trative and business efficiency. 

The relations between economics and other sciences 
cannot be stated in a very general form. They vary for 
different periods, and are not the same for all branches of 
economics. There is no subject of human study which 
may not be at some time or other of economic significance, 
and anything which affects the character, the ideals, or the 
environment of man may make it necessary to modify our 
assumptions and our reasoning with regard to 
his conduct in economic affairs. But if the between^ 
economist, while studying one side of man’s economics 
activities, must also cultivate all other branches other 
of human learning, it is obvious that no sub- 
stantial progress can be made. The economist frankly 
assumes the reality of the existing world and takes men 
as they are, or as they have been if he is studying past 
times. His assumptions are based upon ordinary observa- 
tion and experience, and are usually accurate in proportion 
to his practical shrewdness and sagacity, so that he is not 
interested in the speculative flights of philosophy, except 
in so far as they influence or have influenced conduct. 
In times past, and to a less extent in our own *day, 
philosophical conceptions have formed the basis of great 
systems of politics and economics. The historical relations 
between philosophy and economics are of great importance 
in tracing the development of the latter, and have done 
much to determine its present form. But the modern 
conception of society or the state owes more to biology 
than philosophy, and actual research has destroyed more 
frequently than it has justified the assumptions of the 
older philosophical school. Experimental psychology may 
in course of time have an important bearing on economics, 
but the older science cannot be said to be of much 
significance except in its historical aspects. Ethics is 
in much the same position. That is, it is possible to 
conceive of an ethical science which would extend con- 
siderably our knowledge of economic affairs, but no 
important new principle or original discovery, relevant to 
economic investigation, has come from that quarter in 
recent years, and at present ethics has more to learn from 
economics than the latter has from ethics. It is in the 
adaptation of biological conceptions and methods, in the 
positive contributions of jurisprudence, law, and history, 
in the rigorous application, where possible, of quantitative 
tests, that the explanation of the present position of 
economics is to be found. Mathematics has influenced 
the form and the terminology of the science, and has some- 
times been useful in analysis, but mathematical methods 
of reasoning, in their application to economics, while 
possessing a certain fascination, are of very doubtful 
utility. 

There is no method of investigation which is peculiarly 
economic or of which economics has the monopoly. In 
every age economists have applied the methods ordinarily 
in use amongst scientific men. There would probably 
have been no controversy at all on this subject but for the 
fact that economics was elaborated into systematic form, 
and made the basis of practical measures of the greatest 
importance, long before the remarkable development in 
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the 19th century of historical research, experimental 
science, and biology. The apphcation of the a jyy'iori 
Method of economics was an accident, due to its 

economic association with other subjects and the general 
investign- backwardness of other sciences rather than any 
tion, exceptional and peculiar character in the subject- 
matter of the science itself. The methods applied to 
economics in the 18th and the early part of the 19th 
century were no more invented with a special view to 
that subject than the principles of early railway legis- 
lation, in the domain of practical policy, were devised 
with a special view to what was then a new means of 
transport. As a matter of fact, discussions of method 
and the criticism of hypotheses and assumptions are very 
rarely found in early economic works. It is only by 
reference to the prevailing ideas in philosophy and pohtics 
that we can discover what was in the minds of their 
authors. The growth of a science is much like the growth 
of a constitution. It proceeds by adaptation and precedent. 
The scientific and historical movement of the 19th 
century was revolutionary in character. When it began 
to affect economics, many people were afraid that the 
whole fabric of the science would be destroyed and the 
practical gains it had achieved jeopardized. These fears 
were justified, in so far as those who entertained them shut 
their eyes to everything new and assumed an attitude of 
no compromise. Where the newer methods were assimi- 
lated, the position of economics was strengthened and its 
practical utility increased. General discussion of method, 
however, is rarely profitable. In all branches of economics, 
even in what is called the pure theory, there is an imphed 
reference to certain historical or existing conditions of a 
more or less definite character; to the established order 
of an organized state or other community, at a stage of 
development which in its main features can be recognized. 
In aU economic investigation assumptions must be made, 
but we must see that they are legitimate in view of the 
actual life and character of the community or communities 
which are the subject of investigation. In common with 
other sciences, economics makes use of “ abstractions ” ; but 
if for some problems we employ symbolic processes of 
reasoning, we must keep clearly in view the hmits of their 
significance, and neither endow the symbols with attributes 
they can never possess, nor lose sight of the reahties behind 
them. Every hypothesis must be tested by an appeal to 
the facts of life, and modified or abandoned if it will not 
bear examination, unless we are convinced on genuine 
evidence that it may for a time be employed as a useful 
approximation, without prejudice to the later stages of 
the investigation we are conducting. 

We shah best illustrate the character and method of 
economic reasoning by examples, and for that purpose let 
AniUustra~ ^ purely historical problem, 

tion of namely, the effect on the wage-earners of the 
economic' wages clauses of the Statute of Apprenticeship 
method. (1563). It is at once obvious that we are 
dealing not with an abstract scheme of regulation in a 
hypothetical world, but with an Act of Parhament nomin- 
ally in force for two hundred and fifty years, and applicable 
to a great variety of trades whose organization and history 
can be ascertained. The conclusions we reach may or may 
not modify any opinions we have formed as to the manner 
in which wages are determined under modern conditions. 
For the time being such opinions are irrelevant to the 
question we are investigating, and the less they are in our 
minds the better. There is no reason why we should 
apply to this particular Act a different method of inquiry 
from that we should apply to any other of the numerous 
Acts, of more or less economic importance, passed in the 
same session of Parhament. The first step is to see 


whether there is a primd facie case for inquiry, for many 
Acts of Parhament have been passed which have never 
come into operation at all, or have been administered only 
for a short time on too hmited a scale to have important 
or lasting results. The justices -were authorized to fix 
wages at the Easter Quarter Sessions. Did they exercise 
their powers'? To answer this question we must collect 
the wages assessments sanctioned by the magistrates. 
This is a perfectly simple and straightforward operation, 
involving nothing more than familiarity with records and 
industry in going through them. Without having recourse 
to any elaborate process of economic reasoning, by con- 
fining our attention to one simple question, namely, what 
happened, we can establish conclusions of the greatest 
interest to economic historians and, further, define the 
problem we have to investigate. We can show, for 
example : (1) that the Statute of Apprenticeship did not 
stand 'alone ; it was one of a long series of similar measures, 
beginning more than two centuries before, which in their 
turn join on to the municipal and gild regulations of the 
Middle Ages; one of an important group of statutes, 
more or less closely interwoven throughout their history, 
administered by local authorities whose functions had grown 
largely in connexion with this legislation and the gradual 
differentiation of the trades and callings to which it 
related. (2) That wages were regulated with much greater 
frequency during the reigns of Elizabeth, James I., and 
Charles I. than at any later period. (3) That they were 
regulated in some counties and not in others. (4) That in 
the counties and towns where they were regulated the 
action of the magistrates was in general spasmodic, and 
rarely continuous for a long series of years. (5) That the 
magistrates used their powers sometimes to raise wages, 
sometimes to force them down. (6) That the local varia- 
tions of wages and prices were what we should call 
excessive, so that the standard of comfort in one district 
was very different from that of others. (7) That the wages 
assessments group themselves round certain short periods, 
coincident in many instances with high prices, increase of 
poverty, and other causes of exceptional action. (8) That 
what we may call, with the above limitations, the effective 
period of the Act terminates with the outbreak of the 
Civil War. (9) That subsequent to that period organic 
changes in the industries affected, coupled with the incom- 
petence of Parliament to adapt the old legislation to new 
conditions, and the growing acceptance of the doctrine of 
laisser faire, brought about a general disuse of the statute, 
though isolated attempts to enforce it were made and now 
Acts apphcable to certain trades were passed in the 18th 
century. (10) For more than one hundred years before 
the repeal of the Act, trade unions and other forms of 
voluntary association amongst wage-earners, combinations 
amongst employers, collective agreements, customary regula- 
tions, were established in many of the important trades of 
the country. But these conclusions, after all, suggest more 
difficulties than they remove, for they show that our 
inquiry, instead of presenting certain well-marked features 
which can be readily dealt with, has to be split up into a 
number of highly specialized studies : the investigation 
of rates of wages, prices, and the standard of comfort in 
different localities, bye-industries, regularity of employ- 
ment, the organization of particular trades, the economic 
functions of local authorities, apprenticeship, and a host 
of other subjects. Moreover, all these subjects hang 
together, so that it seems impossible to come to a decision 
about one of them without knowing all about the others. 

It is a comparatively simple thing to state the questions 
to which we want an answer, but extremely difficult to 
define the exact nature of the evidence which will con- 
stitute a good answer ; easy enough to say we must try 
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hypothesis after hypothesis, and test each one by an 
appeal to the facts, but a man may easily spend his life in 
this sort of thing and still leave to his descendants nothing 
more than a legacy of rejected hypotheses. Every volume 
of records we look through contains a mass of detailed 
information on the economic life of England in the period 
we are studying. How much of it is relevant to the 
subject of inquiry'? What is to be the principle of 
selection'? How shall we determine the relative weight 
and importance of different kinds of relevant evidence'? 
As in modern problems, so in those of past times, a man 
requires for success qualities quite distinct from those 
conferred by merely academic training and the use of 
scientific methods. A correct sense of proportion and 
the faculty of seizing upon the dominant factors in an 
historical problem are the result partly of the possession 
of certain natural gifts in which many individuals and 
some nations arc cons23icuously wanting, partly of general 
knowledge of the working of the economic and political 
institutions of the period we are studying, partly of what 
takes the iilaco of practical experience in relation to 
modern problems, namely, detailed acquaintance with 
different kinds of original sources and the historical 
imagination by which we can realize the life and the 
ideals of past generations. These qualities are required 
all the more because, in order to make any further progress 
with such an inquiry as we have suggested, we have 
deliberately to make use of abstraction as an instrument 
of investigation. 

Let us SCO how this will work out. Suppose we have 
selected one of the numerous subsidiary problems suggested 
by the general inquiry, and obtained such full 
complete information about one particular 
theory* industry that we can tabulate the wages of the 
workers Cor a long series of years. Wc may do 
the same for other industries, some of them coming under 
the Statute of A]) 2 )rcnticcship, others not. If all the 
industries belong to one economic area over which, so far 
as wo can toll from general statistics of wages and 
I)rice8, and other information, fairly homogeneous condi- 
tions prevailed, wo may be able to roach some useful 
conclusions as to the 02 )oration of tlie Act. But it would 
he absurd to su 2 )poH 0 tliat wo could roach those conclusions 
by simple reference to the trades themselves. We cannot 
assume that the fluctuations in wages were dno to the 
action or inaction of magistrates without the most careful 
examination of the other influences affecting the trades. 
In economic affairs the argument post hoc propter hoc never 
loads to the whole truth, and is frequently quite mislead- 
ing. We cannot suppo^so that the i)olicy of the Merchant 
Adventurers’ Comi)any had nothing to do with the woollen 
industry ; that the export trade in woollen cloth was quite 
independent of the foreign exchanges and international 
trade relations in those times ; that the effect on wages of 
the state of the currency, the influx of new silver, the 
character of the harvests, and many other influences can 

conveniently ignored. In studying, therefore, such an 
a])parently simple question as the effect of an Act of 
Parliament on wages in a small group of trades we want 
a general theory which wo can use as a kind of index of 
the factors wo have to consider. 

We shall return to this subject later (see p. 646). It is 
sufficient to say hero that all that we require is amply pro- 
Dmeutties readily-accossible works on economics. 

dm to Assuming that we have in our minds this safe- 

wautot guard against loose thinking and neglect of 
ev deuce, ijaportant factors, the investigation of the special 
problems arising out of the general inquiry resolves itself 
into a careful deflnition of each problem we wish to deal 
with, and the collection, tabulation, and interpretation of 
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the evidence. In most cases the interpretation of the 
facts is far from obvious, and we have to try several 
hypotheses before we reach one which will hear the strain 
of a critical examination in the light of further evidence. 
But at this stage in historical investigation it is generally 
the want of evidence of a sufficiently complete and con- 
tinuous character, rather than difficulties of method, which 
forces us to leave the problem unsolved. It is, for instance, 
practically impossible to obtain reliable evidence as to the 
regularity of employment in any industry in the 17 th 
century, and the best approximations and devices we can 
invent are very poor substitutes for what we really want. 
For this reason guess-work must continue to play an 
important part in economic history. But every genuine 
attempt to overcome its difliculties brings us into closer 
touch with the period we are examining ; and though we 
may not be able to throw our conclusions into the form of 
large generalizations, we shall get to know something of 
the operation of the forces which determined the economic 
future of England ; understand more clearly than our fore- 
fathers did, for we have more information than they could 
command, and a fuller appreciation of the issues, the broad 
features of English development, and be in a position to 
judge fairly well of the measures they adojoted in their 
time. By com 2 :)aring Eugland with other countries we 
may be able in the distant future to reach conclusions of 
some generality as to the laws of growth, maturity, and 
decay of industrial nations. But, like the early statis- 
ticians of the 17th century, economic historians are the 
‘‘beginners of an art not yet polished, which time may 
bring to more perfection.” 

When we come to exclusively modern questions, there is 
no reason or necessity for a fundamental change of 
method. We cannot suppose that there occurred, Mves- 
at or about the commencement of the 19 th 
century, a breach of historical continuity of such of modern 
a character that institutions, customs, laws, and 
social conventions were suddenly swept away, the bonds of 
society loosened, and the state and people of England 
dissolved into an aggregate of competing individuals. 
The adoption of maclxinery gradually revolutionized the 
methods of production; but in the first instance only 
certain industries were affected, and those not at the same 
time or in the same degree ; old laws grown obsolete were 
repealed, but other laws affecting wage-earners and 
employers took their place, more complicated and elaborate 
than the Elizabethan code. Trade unions, so far from 
disappearing, were legalized, gathered strength from the 
changes in industrial organization, and nowhere became so 
powerful as in the most jxrogressive industries ; while other 
forms of combination a 2 )peared 3 incomparably stronger, for 
good or evil, than those of earlier times. But while we 
recognize these facts, we must not suppose that we have to 
study the action of men as though they were all enrolled 
in organized associations or covered by stringent laws 
which were always obeyed. There has never been in the 
history of English industry such licence as we find in 
certain directions in the earlier part of the 19th century. 

It is not in the decay of combination and monopoly or 
in the growth of competition that we must look for the 
distinctive characteristics of modern problems. A 17th- 
century monopoly was a very weak and ineffective 
instrument compared with a modern syndicate;^ the 
Statute of Apprenticeship was certainly not so widely 
enforced as the “common rules” of trade unions; and 
many of the regulations of past times, which look so com- 
plicated to modern eyes, were conditions of free enterprise 
rather than restraints upon it. It is. due to the influence 
of the laisser faire doctrine that we regard law and regula- 
tion as a restraint on liberty. As a maxim for guidance 
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in public affairs, laisser faire was genuinely relevant at the 
end of tbe ISti and the beginning of the 19th century, 
when the Statute Book was cumbered with vexatious and 
obsolete laws. As an explanation of what has taken place 
daring the last sixty years, or of the actual 
dJsiinctJve economic life of the present day, it is ludicrously 
features of inadequate. Competition, in the sense in which 
modem the word is still used in many economic works, is 

problems, ^^lerely a special case of the struggle for survival, 
and, from its limitation, does not go far towards explaining 
the actual working of modern institutions. To buy in the 
cheapest market and sell in the dearest ; to secure cheap- 
ness by lowering the expenses of production ; to adopt the 
less expensive rather than the more expensive method of 
obtaining a given result — these and other maxims are as 
old as human society. Competition, in the Darwinian 
sense, is characteristic not only of modern industrial 
states, but of all living organisms; and in the narrower 
sense of the “higgling of the market” is found on the 
Stock Exchange, in the markets of old country towns, in 
mediaeval fairs and Oriental bazaars. In modern countries 
it takes myriads of forms, from the sweating of parasitic 
trades to the organization of scientific research. Economic 
motives, again, are as varied as the forms of competition, 
and their development is coeval with that of human 
society. They have to he interpreted in every age in 
relation to the state of society, the other motives or ideals 
with which they are associated, the kind of action they 
inspire, and the means through which they operate. Appar- 
ently the same economic motives have led in the same age 
and in the same nation to monopoly and individual 
enterprise, protection and free trade, law and anarchy. In 
our own time they have inspired both the formation of 
trade combinations and attempts to break them up, hostility 
to ah forms of state interference and a belief in collectivism. 

The conditions which are peculiar to the modern world 
are the large numbers we have to deal with, the vast and 
fairly homogeneous areas in which justice is administered 
and property secured, and the enormously increased 
facilities for transport and communication. These condi- 
tions are of course not independent of each other, and they 
have brought in their train many consequences, some good 
and some bad. But they supply the bases for that general 
theory which, as we have seen, is indispensable in economic 
investigation. From the standpoint of general theory 
economic movements assume an impersonal character, 
and economic forces operate like the forces of nature. 
Although economic motives have become more complex, 
they have just as much and no more to do with general 
economic reasoning and analysis than the causes of death 
with the normal expectation of Hfe, or domestic ideals with 
the birth-rate. So far as we have anything to do with 
psychology at all, it is the psychology of crowds and not 
of individuals which we have to consider. If we study the 
economy of a village, the idiosyncrasies of every individual 
in it are of importance. If the village is replaced by a 
large area, inhabited by millions, with modern facilities of 
communication, it is a matter of observation and ex- 
perience that for the purposes of general reasoning the 
idiosyncrasies of individuals may be neglected. Whether 
such large numbers have the character of the “ economic 
man ” of the early economists matters very little. All the 
assumptions we require are furnished by observation of 
people in the mass and the larger generalizations of 
statistics. Thus we can construct a kind of envelope of 
theory, which, by careful testing as we proceed, can be 
made to indicate in a general manner the reactions of one 
part of the activities of the economic world upon the 
others, and the interdependence of the several parts. 
From its' very nature this general tlieory can never corre- 


spond strictly to the actual life and movement of any given 
state. It is useful and necessary, and plays somew^hat 
the same part in economic investigation as ton-mile 
statistics do in the administration of a railway. To 
express in any language or to illustrate by any images, 
from a purely objective standpoint, the infinitely compli- 
cated movements of the actual world, is a task far beyond 
human capacity. 

With the aid of this general theory the methods w^e 
have sketched in relation to historical problems apply with 
greater force to the special problems of modern times, and 
are rewarded with results more accurate, more fruitful, 
more relevant to difficulties which all civilized nations 
have to face, than those of historical research. To many 
minds the interest and usefulness of economics depend 
entirely on the application of these methods, for it is the 
actual working of economic institutions about wdiich the 
statesman, the publicist, the business man, and the artisan 
wish to know. Under the conditions we have 
described, many of the most interesting problems non to 
of our own time, when they are once defined, modern 
resolve themselves into statistical inquiries. Problems. 
But in most cases such an inquiry cannot be successfully 
carried out by a mere statistician. Definite economic 
problems can very rarely be dealt with by merely quanti- 
tative methods. In the tabulation and interpretation of 
statistical evidence, as in its collection, it is scarcely 
possible to overrate the importance of wide knowledge and 
experience. There is another very important instrument 
of investigation which can be used in our own time, but 
cannot be employed in historical research. Historical 
documents, however detailed, rarely show all the factors 
we have to deal with or fully explain a given situation. 
Ho sane person would suppose that the minutes of a 
modern legislative body explain the steps by which 
legislation has been passed, or the issues really involved. 
The ostensible cause of a modern labour dispute is fre- 
quently not the real or the most important cause. In 
modern problems we can watch the economic machine 
actually at work, cross-examine our witnesses, see that 
delicate interplay of passions and interests which cannot 
be set down or described in a document, and acquire a 
certain sense of touch in relation to the questions at issue 
which manuscripts and records cannot impart. We can 
therefore substitute sound diagnosis for guess-work more 
frequently in modern than in historical problems. 

What then, it may be asked, becomes of the “old 
Political Economy ” Of what possible use arc the works 
of the so-called classical writers, except in relation to the 
history of economics and the practical influence of theory 
in past times 1 If we take the mere popular view of what 
is meant by the “ old Political Economy,” that is, that a 
generation or so ago economics was comprised in a neatly 
rounded set of general propositions, universally 
accepted, which could be set forth in a text-book 
and learnt like the multiplication table, it i^^economy.** 
not incumbent on the present generation to 
define its attitude at all. In this sense of the words, there 
was no faith delivered to our fathers which we are under 
any obligation to guard or even explain. If by the “ old 
Political Economy ” we mean the methods and conclusions 
of certain great writers, who stood head and shoulders 
above their contemporaries and determined the general 
character of economic science, we are still under no obliga- 
tion to define the attitude of the present generation with 
regard to them. The fact that Adam Smith, with the 
meagre materials of the 18th century at his disposal, saw 
his way to important generalizations which later research 
has established on a firm basis, may enhance greatly the 
reputation of Adam Smith, but does not strengthen the 
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generalizations. They stand or fall by the strength of the 
evidence for or against them. In the history of economics 
or the biography of llicardo it is of interest to show that 
he anticipated later writers, or that his analysis bears the 
test of modern criticism ; but no economist is under any 
obligation to defend Ricardo’s reputation, nor is the fact 
that a doctrine is included in his works to be taken as a 
demonstration of its truth. The appeal to authority 
•cannot be permitted in economics any more than in 
ehemistry, physics, or astronomy. But the cases stated 
above suggest more or less false issues. There has been 
no revolution in economic science, and is not likely 
to be any. The question we have really to determine is 
how we can make the best use of the accumulated know- 
ledge of past generations, and to do that we must look 
more closely into the economic science of the 19th 
-century. 

Any one who has taken the trouble to trace the history 
of one of the motlern schools of economists, or of any 
branch of economic science, knows how difficult it is to 
say when it began. “ Antici]iations ” of method and 
doctrine can generally be found by the diligent investigator 
in the economic; literature of his own or a foreign country. 
Bo that cross-sections of the stream of economic thought 
will reveal the existence, at (Ulfcrent times, in varying 
proportions and at dilfcrent stages of develo])meut, of most 
of the modern “schools.” Again, tiro classitication pf an 
-economic bil)liogra.j>hy at once shows how varied has 
been the character of e(;onomic invostigation, ranging from 
the most abstra(;t Hpocnlation on the one hand to almost 
teclmical studios of ])articular trades on the other. Of 
the groat army of writers who flourished in the first half 
of the 19th century some were closely idontihed with 
the utilitarian Hchot>l, and the majority wore inffiioncod in 
a greater or less degree by the prevailing ideas of that 
school Others, how(vver, were luxstilo to it. In many 
works, such as those of a statistical or historical character, 
there arc fretjuenily to be found i)aHHageH which could have 
been written in no oiln'r period, l>ut are only of the nature 
of ejaculations and do not atlert the argument. In stating 
the position of economic^H during this time wo cannot ignore 
■all writers, except those who belonged to one group, how- 
ever eminent that group may have been, simply because 
they did not rapresent the dominant ideas of the period, 
and exorcised no immediate and direct influence on the 
movement of economic thought We must include the 
pioneers of the historical school, the economic historians, 
the socialists, the statisticians, and others whoso contri- 
butions to economics are now appreciated, and without 
whose labours the science as we know it now would have 
been im})ossiblo. If we take this broadly historical view 
•of the progress of econoitdcs, it is obvious that even in 
England there was no general iigreement, during the 19th 
•century, as to the methods most appropriate to economic 
investigation. 

Suppose, now, wo ignore the writers who were inaugura^ 
ing new investigating s|.HK;ial problems or labori- 

ously colk‘.c(ing fac;t», and concentrate attention on the 
•dominant school, with its long series of writers from Adam 
Braitli to Jolm Stuart Mill It is the work of these 
writers which fH^ople have in mind wlatu tliey speak of the 
'^^old F^oiitical Kconomy.” Tlmre an* sevt>,ral (fuite distinct 
questionn we can ask with regard to them* That they 
must be studieii closely by tnany one who wishes to follow 
the history of ccommuk-s witiumt saying. That they 
must be studied by the economic* histiwan is equally clear, 
‘Owing to thoir pnictical influen<;e and the fact that they 
furnished ilie theoretical bases of much of the economic 
policy of the 19th century. This is true whether their 
method ia good or bad, whether their conclusiona are true 
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or false. It is not so easy to determine their relevance 
and usefulness in relation to distinctively modern problems, 
or to indicate within what limits their work is of per- 
manent value, and we can only deal with these questions 
in their more general aspects. 

It must be clear to every observer that the economists 
of the classical period, with the one exception of Adam 
Smith, will speedily share the fate of nearly all scientific 
writers. They will be forgotten, and their books will not 
be read. Adam Smith’s Wealth of Fations, if it has ever 
been, has long ceased to be a scientific text-book. Whether 
a modern economist accepts his views or not is of no 
importance. There is probably not a single chapter in the 
Wealth of Nations which would be thoroughly endorsed by 
any living economist. But the reputation of the book and 
its author is quite independent of considerations of this 
kind. The W ealth of Nations is one of the great books 
of the world, many of the sayings of which are likely to 
be more frequently quoted in the' future than they have 
been in the 19th century. Malthus is already an author 
whoso name is probably more widely known than that of 
any other economist, but whose works are rarely read, and 
studied only by a small proportion of the few people who 
write books on the history of economic theory. Of 
economic students, many are unaware of the fact that he 
wrote any other book than the Essay on the Principle of 
Population^ and what is of permanent importance in that 
work is contained in the generalization which it suggested 
to Darwin. Moreover, modern economists, while accepting 
in the main the general tenor of Malthus’s theory of 
population, would not agree with his statement of it. 
Like Malthus, Ricardo owes his reputation very largely to 
the theory associated with his name, though it has long 
ceased to be stated precisely in the terms he employed. 
But there are very few people in the world who have made 
a careful study of his works ; and although his theory of 
rent has a wide and increasing application in economics, 
it is not comparable in general scientific importance with 
Malthus’s theory of population. It is already impossible 
to take J. S. Mill’s Principles of Political Economy as a 
text-book. Important as it was for thirty or forty years, 
it will soon be as little read as McCulloch’s Principles. 
Eor the rest of the economists of this period, it is difficult 
to SCO how they can escape oblivion. When the generation 
whose economic training was baaed upon Mill has died 
out, the relevance of c^tho old Political Economy” is not 
likely to bo a question of any interest to ordinary educated 
men and women, or even to the great mass of economic 
students. 

The explanation of this decay of interest does not lie 
upon the surface. It is frequently supposed that the 
influence of the c‘ old Political Economy ” has been gradu- 
ally undermined by the attacks of the historical school 
But great as the achievements of this school have been, it 
has not developed any scientific machinery which can take 
the place of theory in economic investigation. If our 
view is correct that, broadly speaking, the two ways of 
regarding economic questions are complementary rather 
than mutually exclusive, there does not seem to be any 
reason why the growth of the historical school should have 
been destructive of the “ old Political Economy ” if it had 
been weU founded. The use of the historical method has, 
in fact, raised more reputations than it has destroyed, be- 
cause by keeping carefully in view the conditions in which 
economic works have been written, it has shown that many 
theories hastily condemned as unsound by h priori critics 
had much to be said for them at the time when they were 
propounded. This observation is true not only of old- 
world writers like the Mercantilists, but also of Ricardian 
economics. No one is concerned to prove that the Ricardian 
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ecoaomics applies to tlie manorial system, and it is generally 
supposed at any rate that the M'orld has been approximating 
more and more nearly during the last century to the 
conditions assumed in most of the reasoning of that 
school. On the principles we have explained, therefore, 
the Eicardian economics should sujjply just that body of 
general theory which is required in the inyestigation of 
modern economic problems, and the reputation of at any 
rate the leading writers should be as great as ever. It 
would be of immense advantage from a scientific point of 
view if this could be taken for granted, if for a time the 
work of the classical economists could be considered final 
so far as it goes, and for the purposes of investigation 
regarded as the theoretical counterpart of the modern 
industrial system. This assumption, however, has been 
made quite impossible, not by the historical school, but by 
the criticism and analysis of economists in the direct line 
of the Eicardian succession. 

Modern economic criticism and analysis has destroyed 
the authority of the “ old Pohtical Economy ” as a scientific 
system. The assumptions, the definitions, the reasoning, 
the conclusions of the classical writers have been ruthlessly 
overhauled. Defects in their arguments have been exposed 
to view by those who are most concerned to defend their 
reputation. Writers with none of the prejudices of the his- 
torical school, but with the cold and remorseless regard for 
logic of the purely objective critic, have pointed out serious 
inconsistencies here, the omission of important factors there, 
until very little of the “old Pohtical Economy” is left 
unscathed. In fact, there never was a scientific system at 
all. What was mistaken for it was fashioned in the heat 
of controversy by men whose interests were practical rather 
than scientific, who could not write correct English, and 
revealed in their reasoning the usual fallacies of the merely 
practical man. So the “old Political Economy” lies 
shattered. It is useless to suppose that this destructive 
criticism from within can be neutralized by generously 
sprinkling the pages of the classical writers with interpreta- 
tion clauses. This may serve to show that the ideals of 
our youth were not without justification ; but the younger 
generation, which does not care about our ideals, and looks 
to the future rather than the past, will not read annotated 
editions of old books, however eminent their authors. If 
the Eicardian school of economists had been merely 
philosophers, or even a group like the French physiocrats, 
this state of things might be regarded with equanimity. 
We might assume that criticism and analysis had separated 
the wheat from the chaff in their writings, that everything 
of permanent value had probably been preserved and in- 
corporated in the works of later economists. But the 
character of much of their work makes this assumption 
impossible. It is, in fact, quite true that many of them 
were more interested in practical aims than in the advance- 
ment of economic science. We may talk of the 
assumptions implicitly involved in Eicardo’s 
tlons. works. In reality we do not know what those 
assumptions were ; we only know what assump- 
tions we should make in order to reach the same conclusions, 
and they may be very different from “the mind of Eicardo.” 
Eicardo’s works, in fact, do not explain a theoretical system, 
but contain the matured reflexions, more or less closely 
reasoned, of a man of great mental power looking out on the 
world as it appeared to a business man experienced in affairs. 
The conclusions of such a work are of wider significance 
than the assumptions we attribute to the author would 
warrant. They are not expressed in terms which satisfy 
our canons of scientific accuracy. Dissected sentence by 
sentence, the book may be shown to be a mass of incon- 
sistencies. If it has the misfortune to be systematized by 
an enthusiastic but dull and incompetent disciple, it may 


appear even absurd. But after all the misinterpretation 
of contemporaries and the destructive criticism of later 
times, the book as a whole leaves upon us an impression 
of peculiar strength and charm, and imparts a sense of 
the relations of things truer, because less mechanical, than 
the laboured reasoning of smaller men. Such is the 
character of much of the work of Eicardo and some of his 
contemporaries. We think that the decay of interest in 
these writers involves a real loss, and that students of 
■modern problems may do worse than read Eicardo and his 
school. Some of the criticism of their works, necessary 
and useful as it has been, will probably be corrected later 
on by that breadth of view and sense of proportion which 
has enabled us to appreciate justly the achievements of 
lesser men in more remote times. But rehabilitation in 
accordance with the canons of historical justice will not 
restore the lost influence of the Eicardian school. Their 
achievements in the 19th, century will be fully acknow- 
ledged, but the relevance of their work to the problems 
of the 20th century will be admitted less than at the 
present time. 

In a subject like economics it must always be very 
difficult to decide how far a departure from the traditional 
form and expression of its main doctrines is Economics 
necessary or desirable. No one who is really ex- a conser~ 
perienced in economic investigation cares to vative 
emphasize the originality, still leas the revolu- 
tionary character of his own work. It is much more 
hkely than not that some principle which for the moment 
seems new, some distinction which we may flatter our- 
selves has not been observed before, has been pointed out 
over and over again by previous writers, although, owing to 
special circumstances, it may not have received the notice 
it deserved. Economics is therefore, on the whole, an 
intensely conservative science, in which new truths are 
cautiously admitted or incorporated merely as extensions 
or qualifications of those enunciated by previous writers. 
This procedure has its advantages, but it may easily be- 
come dangerous by destroying the influence of the science 
it is meant to preserve. It is not unlike the procedure of 
the canonists and casuists of the Middle Ages with regard 
to the doctrine of usury, by which the doctrine was to all 
appearances preserved intact while in reality it was. 
stripped of aU its original meaning by innumerable dis- 
tinctions “over-curious and precise.” In the same way 
the doctrines of the classical economists may be adapted 
by interpretation clauses and qualifications the exact force-, 
of which cannot be tested or explained, so that we do not. 
know whether the original proposition is to be considered 
substantially correct or not. The result will be that while 
the doctrines are apparently being brought into closer 
correspondence with the facts of life, they will in reality 
be made quite useless for practical purposes or economic 
investigation. It is easier to point out the danger than 
to suggest how it should be met. The position wo have- 
described is no doubt partly due to the unsettlement of 
economic opinion and the hostile criticism of old-estab- 
lished doctrines which has characterized the last genera- 
tion. Or it may be the result of economic agnosticism, 
combined with unwillingness to cut adrift from old moor- 
ings. Whatever the cause, the complete restatement of 
economic theory, which some heroic persons demand, is- 
clearly impossible, except on conditions not likely to be 
realized in the immediate future. The span of life is 
limited j the work requires an extensive knowledge of 
the economic literature of several countries and the general 
features of all the important departments of modern 
economic activity. In general theory special studies by 
other men cannot play the same part as they do in 
historical and statistical work. In historical and statis- 
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tical investigation, or in special studies of particular sub- 
jects, it is possible, given the pecuniary means, to organize 
a whole army of skilled assistants, and with ordinary care 
to combine the results of their separate efforts. In general 
theory the inverse rule seems to prevail. There the unity 
of conception and aim, the firm grip of all the different 
lines of argument and their relation to each other, which 
are required, can only be given by a single brain. But 
no one individual can do original work over the whole 
held. He is lucky if he can throw new light on a few old 
propositions. For the rest, he can only, with the utmost 
caution, adopt the suggestions of other minds as quali- 
fications of old doctrines, never feeling quite sure that he 
is right in doing so. A complete restatement could only 
be undertaken by a group of men, trained in much the 
same conditions, accustomed to think and work together, 
each one engaged on a special department, but all acting 
under the control of one master-mind. This is largely a 
question of the organization of economic studies, and it is 
of the greatest importance that, if possible, such an effort 
should be made to present in a connected form the best 
results of modern criticism and analysis. 

Economics is unlike many other sciences in the fact that 
its claim to recognition must be based upon its practical 
utility, on its relevance to the actual life of the 
^e^ni economic world, on its ability to unravel the 
develop^ social and economic difficulties of each gencra- 
meais of tion, and to contribute to the progress of nations. 

The very effectiveness of modern criticism and 
analysis, which has brought great gains in 
almost all branches of economic theory, has made the 
science more difficult as a subject of ordinary study. The 
extensions, the changes or the (|ualifi(!ations, of old doc- 
trines, which at any rate in the works of responsible 
writers are rarely made without good if not always suffi- 
cient reason, have modified very oonsithirably the whole 
science, and weakened the confidencti of ordiiuuy educated 
men in its conclusions. In the case of many subjects tliis 
would matter very little, but in that of economics, which 
touches the ordinary life of the community at so many 
points, it is of groat importances, lispccially at a time like 
the present, when economic (piestions (hlc.rmiiui the policy 
of great nations. The “ economic man ” of the earlier 
writers, with his aversion from labour and his desire of 
the present (‘iij(iynu‘ut of costly indiilgiiuciis, has boon 
abandoned by tlioir successors, with the result that in the 
opinion of many good people altruistic sentiment may be 
allowed to run wild over the whole domain of economics. 
The “ economic man has, on the other hand, boon suc- 
ceeded by another creation almost as monstrous, if his 
lineaments are to bo supposed to ho those of the ordinary 
individual — -a man, that is, who regulates his life in accord- 
ance with Gossen^s Law of Satiety, and whoso main 
passion is to discover a money measure of his motives. It 
is extremely important to consider how far the economic 
conceptions based upon this view of the action of men in 
the ordinary business of life — such, for example, as the 
doctrine of marginal utility— doj>end for their truth and 
relevance on the fact that in economics wo are dealing 
with large aggregates. The earlier writers generally 
assumed perfect mobility of labour and capital No 
economist would deliberately make that assumption mow 
unless he were dealing with some purely theoretical 
problem, for the solution of which it was legitimate at 
some st^e in the reasoning. Many of the questions 
of the greatest practical importance at the present time, 
such as the ciompetition l)etween old and new methods 
of manufacturing commoditicjs Hubetantially the same in 
^d and equally useful to the great body of consumers, 
arise largely from the immobility of capital or labour, 


or both of them. But it is obvious that if the assump- 
tion of perfect mobility is invalid, there is scarcely any 
economic doctrine identified with the earlier writers which 
may not require modification, in what degree it is im- 
possible to say without very careful investigation. Much 
suggestive work on this subject of a general character 
is incorporated in recent economic books, but there is 
room for a whole series of careful monographs on a ques- 
tion of such fundamental importance. The same may be 
said of another subject, too frequently neglected by earlier 
writers, to which due significance has been given in the 
best recent work, namely, time in relation to value. It 
would perhaps be too much to say that the full con- 
sideration of this point has revolutionized the theory of 
value, but it has certainly created what seems almost a 
new science in close contact with the actual life of the 
modern world. 

Some doctrines of the earlier economists, such as the 
Wages Fund Theory, have practically been abandoned in 
recent times, though it may be said that they contained a 
certain amount of truth. Others, which were considered 
of fundamental importance, owe their position in modern 
economics and the form in which they are stated to the 
‘‘tradition of the elders.” If they could, by some happy 
chance, have been left for discovery by modern, economists, 
they would without doubt have received different treat- 
ment, to the great advantage of economic science. Such 
a doctrine is the so-called Law of Diminishing Eeturns, 
which Mill considered “ the most important proposition in 
Political Economy.” “Unless this one matter,” he says, 
“ be thoroughly understood, it is to no purpose proceeding 
any further in our inquiry.” “Were the law different, 
nearly all the phenomena of the production and distribu- 
tion of wealth would be other than they are.” On the 
other hand, Thorold Eogors, not to speak of earlier 
objectors, described the law as a “dismal and absurd 
theorem.” The opinions of recent economists appear to 
fluctuate hetwcon those two oxtromes. The law may 
apparently be “a general rule ” or “ a tendency ” which is 
liable to be “ checked,” or a particular case of the law of 
the conservation of energy. If we go to Mill to discover 
what it is, wo find that “it is not pretended that the law 
of diminishing return was operative from the beginning of 
society; and though some political economists may have 
believed it to come into operation earlier than it does, it 
begins quite early enough to support the conclusions they 
founded on it.” “ It comes into oj^eration at a certain and 
not very advanced stage in the progress of agriculture.” 
But this very important stage in the history of a nation is 
not defined or clearly illustrated. We are told that we 
can see “ the law at work underneath the more superficial 
agencies on which attention fixes itself ” ; it “ undergoes 
temporary suspension,” which may last indefinitely ; and 
“ there is another agency, in habitual antagonism ” to it, 
namely, “ the progress of civilization,” which may include 
every kind of human improvement. Mill apparently is 
not content with the confusion between “ law ” and 
“agency” or “force,” but opposes the one to the other. 
He is constantly speaking in terms which imply the con- 
quering of one law by another, a habit from which his 
successors have not freed themselves ; and the theory of 
natural processes which appears to have satisfied him, was 
that when two forces come into operation there is a partial 
or complete suspension of one by the other. In modern 
economics “ fertility ” has no very definite meaning. It 
may mean what is ordinarily understood by the word — 
climate, rainfall, railway rates, or anything else except 
“indestructible powers of the soil” To speak of “addi- 
tional labour and capital ” without reference to the kind 
and quality of the labour and capital, and the manner in 
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wMcli they are employed, organized, and directed, throws 
very little light on agriculture. Every improvement 
involves, from a quantitative point of view, more or less of 
capital or of labour, so that it is the “ antagonizing ” 
influences, which are nearly all quahtative, which appear 
to he really important. It is therefore extraordinarily 
difS-cult at present to know what happens, or rather what 
would hax3pen if it were not prevented, when a country 
reaches ‘‘ the stage of diminishing returns ” ; what precisely 
it is which comes into operation, for obviously the 
diminishing returns are the results, not the cause ; or how 
commodities “obey’^ a law which is always “suspended.” 
Possibly the next few years of English industrial history 
will furnish many illustrations of the law" of diminishing 
returns. We can only say that it requhes investigation 
and restatement. 

Closely related to the law of diminishing returns is 
the Theory of Bent. ISTo economic doctrine so well illus- 
trates the achievements and the defects of modern economic 
analysis. Bicardo’s statement of the theory left upon the 
world an impression, not wholly just, of singular clearness. 
He employed the theory with wonderful success in un- 
ravelling the problems of his time. Its importance has 
not been seriously, or at any rate successfully, called in 
question. Treated at first as a doctrine peculiarly appli- 
cable to land, with a certain controverted relevance to 
other natural agents, it has been so extended that there 
is scarcely any subject of economic study in which we 
may not expect to find adaptations or analogies, so that 
Ricardo seemed to have discovered the key of economic 
knowledge. But it was discovered that there were no 
“indestructible powers of the soil”; that the fertility 
of land in a country like England is almost entirely the 
result of improvement at some time or other ; that “ advan- 
tage of situation ” includes very much more than the words 
in their hteral sense imply; that both “fertihty” and 
“advantage of situation” include many kinds of differ- 
ential advantage; that in some circumstances rent does 
not enter into the price of agricultural and other produce, 
and that in others it does. Moreover, the study of the 
theory of rent has had a very great influence on all 
branches of economics, by destroying the notion that it 
is possible to draw sharp lines of distinction or deal with 
economic conceptions as though they were entirely inde- 
pendent categories. That modern economic analysis is 
incomparably more accurate than that of earlier times 
there can be no question. But the net result of the 
development of the doctrine of rent is that all problems 
in which this factor appears, and they embrace the whole 
range of economic theory, must apparently be treated on 
their merits. In its modem form the doctrine is far too 
general to be serviceable without the closest scrutiny of 
aH the facts relating to the particular case to which it 
is applied. To deal adequately with the numerous exten- 
sions or qualifications of these and other doctrines in the 
hands of modern economists would involve us in an attempt 
to do what w^e have already said is impossible except on 
conditions not at present realized. It is clear that in the 
interests of general economic theory we require a vast 
number of special studies before an adequate restatement 
can be undertaken. 

It must be clearly recognized that the functions of 
economic science in the present requirements of the world 
cannot possibly be discharged by treatises on economic 
theory. The relations between general theory and special 
studies conducted on the lines we have indicated have 
completely changed in the last thirty years. General 
theory never has been, and in the nature of things never can 
be, the actual reflex of the life and movement of the 
economic world. It never has been, and never can be, 


more than an indication of the kind of thing which might 
be expected in a purely h^Tpothetical world. When the 
aim of the man of affairs and the hypothesis of the 
economist was unrestricted competition, 
measures were being adopted to realize it, 
general theory such as the classical economists genera/ 
provided was perhaps a sufficiently trustw^orthy 
guide for practical statesmen and men of 
ness. If only people can be got to believe in 
them, a few abstract principles are quite enough to destroy 
an institution 'which it has taken centuries to create. But. 
a ne'w institution cannot be made on the same terms. The 
modern industrial system has brought with it an immense 
variety of practical problems which nations must solve on 
pain of industrial and commercial ruin. Eor these prob- 
lems we want, not a few old-established general principles 
which no one seriously calls in question, but genuine con- 
structive and organizing capacity, aided by scientific and 
detailed kno'wdedge of particular institutions, industries, 
and classes. Just as the historical school grew up along 
with the greatest constructive achievement of the 19th 
century, namely, the consolidation of Germany, so the ap- 
plication to modern problems of the methods of that school 
has been called forth by the constructive needs of the. 
present generation. We have already shown how these 
methods, in their turn, require the aid of general theory,, 
but not of a general theory which tries to do their work. 
In fact, every attempt to make it do so must inevitably 
fail. How can such a huge mass of general propositions 
as are necessarily included in a system of economics ever 
be thoroughly tested by an appeal to facts 1 If they are 
not so tested, the general theory will remain a general 
theory, of no practical use in itself, until the end 
of time. If they are to be tested, an indefinitely 
large number of special studies must be made, for 
which the original materials must be collected and 
examined. That is, original investigation of special 
problems has to be carried out on a more gigantic scale 
than any economist of the historical school ever dreamt of 
or the world requires, with the certain knowledge that at. 
the end of it all the general theory will not correspond 
with the facts of hfe. For there is all the difference in 
the world between using a body of general theory as an 
indication of the factors to be considered in the study of 
a special problem, and undertaking special studies with a. 
view to testing the general theory. If the necessary 
limitations of general economic theory are recognized, most 
of the difficulties we have noticed disappear. Now that, 
the “industrial revolution” has extended practically all 
over the world, so that we have several countries carrying 
on production by modern methods, it is easily possible to* 
sketch the main features of industrial and commercial 
organization at the present time, to describe the banking 
and currency systems of the principal nations, their means 
of transport and communication, their systems of com- 
mercial law and finance, and their commercial policy. It 
is true that at present very little work of this kind has 
been done in England, but innumerable bboks, many of 
them about England, have been written by thoroughly 
competent economists, in French, German, and other- 
languages. So that no great amount of original work 
is required for a reliable account of those general features 
of the modern system which should form the introduction 
to economics. The general theory which we require should 
be sketched in firm and clear outline, leaving the detailed 
qualifications of broad princijDles to special studies, where- 
they can be dealt with if it is necessary or desirable, and ex- 
amined by statistical and other tests. For such a general 
theory there is ample material in the economic literature^ 
of all civilized countries. It is of the utmost import- 
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ance that the economic terms, which are also, though in 
many cases with an entirely different meaning, the terms 
of business and commerce, should as far as possible be 
used in their common and ordinary English sense : that 
they should correspond in meaning with the same words 
when used in description, in law, accountancy, and ordinary 
business. This is no doubt a difficult matter. But 
some change in this direction is necessary both in the 
interests of the science itself and of its practical utility. 
All the materials for investigation, aU the facts and 
figures from which illustrations are drawn, all methods 
of keeping accounts in England, assume the ordinary 
English tongue. There are few if any conceptions in 
economics which cannot be expressed in it without de- 
pleting the ordinary vocabulary. At present the language 
of economics is for the ordinary Englishman like a foreign 
language of exceptional difficulty, because he is constantly 
meeting with words which suggest to his mind a whole 
world of associations quite different from those with which 
economic theory has clothed them. The refinements of 
economic analysis, as distinguished from its broader 
achievements, should be reserved for special studies, in 
which a technical scientific terminology, specially devised, 
can be used without danger of misconception. But in 
a subject like economics obscurity and an awkward ter- 
minology are not marks of scientific merit. 

Economic studios should be as relevant to existing 
needs as those of engineering and other applied sciences. 
The scientific study of practical problems and difficulties is 
far more advanced in almost every civilized country than 
it is in England, where the limited scale upon which such 
work is carried on, the indifference of statesmen, officials, 
and business men, and the incapacity of the public to 
understand the close relation between scientific study and 
practical success, contrast very unfavourably with the 
state of affairs in Germany or the United States. The 
backwardness of economic science is an index of the danger 
which threatens the industrial and commercial supremacy 
of the United Kingdom. There arc at the present time 
very few questions of public or commercial importance 
upon which the best and most recent investigations are to 
be found amongst English works. This would matter 
very little, perhaps, if Englishmen had a firm belief, estab- 
lished by actual experience, in the soundness of their 
policy, the present security of their position, and the 
sufficiency of their methods to strengthen or maintain it. 
But this is very far from being the case. If we take, for 
example, the corner-stone of the British commercial 
system, namely, the i)olicy of free trade, the present 
generation does not read tlio economic works which 
Economic theoretical basis of that policy, and 

problems if it did, would not be convinced by them. The 
in Great generation which knew Cobden and Bright is 
Britain, out The great men of their 

period are merely historical figures, not so real to the 
present generation as the younger Pitt was to their grand- 
fatheiu Long before his death, Bright’s references 

in public speeches to the achievements of the Anti-Corn 
Law League were received with respectful impatience, and 
Peel’s famous speech on the repeal of the Com Laws 
would not convince the German lleichstag or a modern 
House of Commons. The result is that free trade has 
ceased to be an afticle of faith, or even in any real sense 
a doctrine of expediency. It is rather an old habit for 
which the ordinary English manuhicturer could give no 
very reasonable explanation, which is not likely to be 
given np as long as the generation now over fifty years of 
age has the predominant influence in commerce and public 
affairs, but for winch a younger generation will care no 
more than their grandfathers did for the mercantile 
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system, unless it can win their adhesion as a policy well 
designed to realize the aims they will have in view. 
Hence free trade is in serious jeopardy unless it can be 
restated in terms which have a direct relevance to the 
present position of England and p>resent conditions of 
international trade. If the Imperialist tendencies of the 
present time continue, as no doubt they will, this question 
will become one of burning interest. Ko great scheme of 
national or Imperial consolidation has ever been carried 
through without raising and solving questions of com- 
mercial policy ; and although there is no reason why the 
consolidation of the British Empire should involve the 
destruction of the established commercial system of the 
United Kingdom, and every historical and scientific 
reason for safeguarding the inheritance of the past, we 
may see a revival of old fallacies in a new form. It 
should be the work of economic science ruthlessly to 
analyse the existing situation, explain the issues involved 
in the commercial policy of different countries, and point 
out the alternative methods of dealing with present 
difficulties, with their probable results. 

The commercial policy of a state is merely the reflex 
of its system of public finance. The absence of conviction 
in regard to British commercial policy has its counterpart 
in the attitude of many men to the financial system of 
the country. It is not often that the eulogies showered 
upon it in the past are repeated at the present time. The 
difficulty appears to he caused partly by the great increase 
in military and naval expenditure, which has been made 
necessary by the exceptional demands of a state of war 
and the great development of foreign Powers, partly by 
the great extension of the functions of the State during the 
latter part of the 19th century. The former causes are 
partly permanent, partly temporary ; but those of a per- 
manent character are likely to increase in force, and those 
of a temporary character will leave a deposit in the shape 
of an addition to the normal expenditure of the central 
Government. The extension of Government functions is 
much more likely to continue than to be 
checked. Normal expenditure is therefore 
almost certain to rise. It is almost inconceiv- usance, 
able that it will fall. Meanwhile, in spite of 
the vast increase in national wealth, it is a matter of in- 
creasing difficulty to meet a comparatively alight strain 
without recourse to measures of a highly controversial 
character ; and it is certain that no important new source 
of revenue can be suggested which will not raise, in an 
acute form, questions of commercial policy and the relations 
between the United Kingdom and the Colonies. Here 
there is room for a whole aeries of important monographs. 
There is no civilized country in which questions of public 
finance, in a concrete form, have received so little atten- 
tion as in England. 

The development of the powers of the central Govern- 
ment has been less than that of the functions of local 
governing authorities. This, again, is a movement 
much more likely to extend than to be checked. Local 
governing authorities now discharge economic functions 
of enormous importance and complexity, involving sums 
of money larger than sufficed to run important states a 
generation ago. At present we do not know precisely 
what happens. The scientific study of the economics of 
local administration is in its infancy. It is of the utmost 
importance that it should be taken up in earnest by 
economists. ‘These questions of commercial policy and 
local government are closely bound up with the scientific 
study of the transport system. On this important subject 
there is at present not a single treatise of first-rate impor^ 
ance by an English vn:it6r, and there is only one English 
railway company which records in a suitable form the 
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data necessary not only for scientific study but for 
efficient administration. So that, altbougli tbe British 
Empire contains within itself every known species of 
railway enterprise, the study of railways and other 
means of transport, and their relation to the business, 
the commerce, and the social life of the country, is 
deplorably backward. It is obvious that no inquiry 
into commercial policy, or into such social questions as 
the housing of the poor, can be effective unless this 
deficiency is remedied. 

The w’hole social and pohtical fabric of the British 
Empire depends upon the efficiency of its industrial 
system. On this subject many monographs and larger 
works have been published in recent years, but dealing 
rather with such questions as trade unionism, co-opera- 
tion, and factory legislation, than the structure and 
organization of particular industries, or the causes and the 
results of the formation of the great combinations, peculi- 
arly characteristic of the IJnited States, but not wanting 
in England, which are amongst the most striking economic 
phenomena of modern times. 

These are some of the questions which might with 
advantage absorb the energies of the rising generation of 
economists. It would be possible to add to their number 
almost indefinitely, but these press for immediate atten- 
tion. The claim of economics for recognition as a 
science and as a subject of study must be based on 
its relevance to the actual hfe of the economic world, 
on its ability to unravel the practical difficulties of 
each generation, and so contribute to the progress of 
nations. 

It is impossihle to give even a select bibliography which is at 
all adequate of the publications of recent years on Economics, The 
most important general work published in English is Marshall’s 
Princi^ples of Economics, vol. i., 1st edition, 1890 ; 4th edition, 
1898. J. Shield Nicholson’s Frinciples of Politicobl Economy, 3 
vols., which is now completed, not only gives a survey of economic 
principles since MiH’s time, but contains much suggestive and 
original work. The writer of this article is much indebted to the 
works of SchmoUer, particularly his Grundriss der Allgemeinen 
Volkswirtschaftslehrc{l^QO), and Adolph Wagner, particularly his 
Grundlegung der Politischen OeJconomie. On the history of econ- 
omic theory, Cannaris History of the Theories of Production and 
Distribution (1776-1848) is an admirable criticism, from a purely 
objective standpoint, of the works of the EngHsh classical writers. 
The most important English works published in recent years on 
general English economic history are Cunningham’s Growth of 
Industry and Commerce and Ashley’s Economic History, while 
Vinogradoffis Villenage in England and Maitland’s Domesday 
Studies are of great importance to the student of early economic 
institutions, D’Avenel’s Histoire fjconomique de la Propri^U, &c. 
(1200-1800), is a monumental work on the history of prices in 
France. Some recent hooks dealing with special subjects are likely 
to take a very high place in economic literature. We may mention 
particularly Charles Booth’s Labour and Life of London and 
Sidney and Beatrice Webb’s History of Trade Unionism and In- 
dustrial Democracy. These hooks are generally regarded as typical 
of the best English work of recent years in economic investigation. 
We may also mention Schloss's Methods of Industrial Pemunera- 
tion, a most important contribution to the study of the wages 
question ; C. F. Bastable’s works on International Trade and 
Public Einance; George Clare on the Money MarTcet and the 
Foreign Exchanges j and A. T. Hadley’s Economics : An account 
of the relations between primte property and public welfare (1896). 
Studies of particular questions, both concrete and theoretical, in 
foreign languages are too numerous to specify, and much of the 
best modern work is to be found in economic periodicals. 

(W. A. S. H.) 

Ecuadorg a country of South America extending 
between Colombia and Peru from V 56' IST. lat. to about 
5° 30' S. lat., and from the Pacific coast to a distance inland 
not yet determined. The boundary dispute between 
Colombia, Ecuador, and Peru was, by agreement of 
15th December 1894, submitted to the arbitration of the 
Spanish Crown, but no award had been made up to the 
beginning of 1902, nor had any definite steps been taken 


to execute a survey of the frontier. The climate is on the 
whole healthy, especially in the inter-Cordilleran valley. 
Intermittent fevers, frequent in the coast region, are un- 
known in the highlands, where also pulmonary diseases are 
rare. The average rainfall at Quito is about 39 inches. 
The death-rate at Quito in 1892 was stated to be 36 per 
1000 . 

Population . — The area has never been ascertained by 
survey, but is estimated at 118,630 square miles, an 
estimate which includes a vast territory still in dispute. 
No census has ever been taken, and the generally accepted 
estimate of the population is that of Cervallos, who for 
1889 put the total number of inhabitants at 1,272,160. 
The following table shows the population of the fifteen 
provinces, the territory of Oriente, and the Galapagos 
Islands, which in 1885 were made dependent on the 
province of Guayas : — 



Population, 

1S89. 


Population, 

1SS9. 

Carchi 

36,000 

Rios . 

32,800 

Imbabiira . 

67,940 

205,000 

Oro . 

32,600 

Pinebineba 

Guayas 

98,042 

Leon . 

109,600 

Manabi 

64,123 

Tnnguragua 

103,033 

Esmeraldas 

14,553 

Chimborazo 

122,300 

Oriente 

80,000 

Canar 

64,014 

Galapagos Islands ^ 

300 

Azuay 

Loja . 

132,400 

66,456 



Bolivar 

43,000 

Total . 

1,272,161 


The population contains approximately 120,000 whites, 

450.000 of mixed races, and 702,000 Indians. The isolated 
position of the inland towns has helped their white in- 
habitants to preserve the characteristics of the original 
Spanish settlers. The offspring of the intermixture of 
whites and Indians are called, in the language of the 
country, mestizos, and the offspring of mestizos and 
Indians, cholos. The crossing of white and negro, and of 
negro or mulatto and Indian, produces the classes named 
respectively mulattos, zamhos, and zamhaigos. The colour 
among these people confers superiority in rank, or at least 
in self-esteem. The half-breeds, whether those between 
Spaniards and Indians or Indians and negroes, are in- 
dolent and unintelligent. The Indians as a rule are sturdily 
built and have great power of endurance, travelling im- 
mense distances over mountainous country without undue 
fatigue. They are extremely docile, except when excited 
by drink. A few of the tribes near the seaboard in the 
province of Esmeraldas have a large admixture of negro 
blood from slaves formerly employed in that district. The 
foreigners resident in Ecuador number altogether about 
6000, some 5000 being natives of South or Central 
America, 700 Europeans, and 300 Chinese. The popu- 
lation of Quito is estimated at 65,000 ; of Guayaquil at 
45,000; of Cuenca at 25,000; of Eiobamba, 12,000; 
and of Ambato, Loja, and Latacunga about 10,000 
each. A fire destroyed half the city of Guayaquil in 
1897. 

Constitution . — The Constitution in force is that of 1884, 
with modifications introduced in 1887 and 1897. The 
legislative authority is vested in a Congress of two 
chambers, the Senate consisting of 30 members (2 for each 
province), and the Chamber of Deputies with 41 members 
(1 for every 35,000 inhabitants, and 1 more if there are still 

15.000 unrepresented). Senators are elected for four years, 
and Deputies for two, directly by popular vote, every male 
citizen who can read and write being an elector. Congress 
meets every second year at Quito on 10th June for a 
session of 60 days. The executive authority resides in the 
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President of the Republic, elected for four years by direct 
vote of the people, and not re-eligible till the two following 
presidential terms have elapsed. The Vice-President is 
elected two years after the President, and is therefore a 
member of two distinct administrations. He succeeds 
for the remainder of the term in case of the decease or 
disability of the President, and is, moreover, President of 
the Council of State. The President is assisted by 4 
Secretaries of State, heads of departments, appointed by 
himself, and by a Council of State consisting of the Vice- 
President of the Republic, the 4 Secretaries, the Fiscal 
Minister, 2 Senators, 1 Deputy, 3 private citizens, and an 
ecclesiastical functionary, the last 5 members being chosen 
by Congress. This Council must be consulted by the 
President on every important measure or appointment. 
The President has the power of veto over measures passed 
by Congress ; but if these measures are again voted, he has 
no other alternative than to accept them. The President 
cannot dissolve Congress or shorten their sittings within 
the two months established by law, but he can call an 
extraordinary session for a specified purpose. By a decree 
issued in 1896 the Indian population is exempted from 
payment of tribute and admitted to rights of citizenship. 
The provinces arc administered by governors, nominated 
by the supreme Government ; the departments by jefes 
politicos, or political chiefs; and the municipalities by 
ienienies politicos, or political lieutenants. The Gala- 
pagos Islands are under a jefe territorial, or territorial 
chief. 

The subdivisions of the provinces, the cantons, and the 
parishes are administered by subordinate officials, all of 
whom are appointed by the President. 

Justicc.—Thi^ judicial power rests with a Supreme Court, com- 
posed of six judges and a fiscal judge noimiiatod by the executive ; 
a Tribunal 'dc Cucutas of four monihors ; six superior courts ; 
tribunals of the second and third instance for conimerdal cases ; and 
courts of consular judges at Quito, Riohaniba, Cuenca, Guayaquil, 
and Monte (Jiisti ; magistrates are ai)pointed in each provincial 
capital ; mnnicipel uh'aldes at tluj headquarters of (wdi depart- 
niont ; civil niagisl rates hi all parishes. TribunaUs de Jurados 
exist ill II)iirra, (hdio, Loja, Latacimga, Ambato, Riobaniba, 
Cuenca, and Guayactuil for the trial of sucli criminal cases as the 
law brings within their jurisdiction. Hie .fudges of the Sui»reine 
Court, the six supeudor tumrts, ami the menihers of the Tribunal de 
Oumtas are ehMslcd by Oongress for a tcu'ui of six years. The laws 
of Ecuador arcs founded on Spanish law, and are all written 
and codified. There is a civil code, a code of civil procedure, a 
commercial cochi, a penal eodc', and a code of procedure in criminal 
cases. Oonstaiit complaints arc heard of the inefnciency and 
dilatory method of proeetlnrc in the courts of Ecuador, and 
apparently with much jusiiliration. 

According to the Ooustitution, “the religion of the 
Republic is the Roman Catholic Apostolic, and all others are 
excluded,” but as a matter of fact official toleration exists for all 
forms of religion. In 1889 the tithes from which Church revenues 
had been collected were aliolished, and instead a tax of 3 per 1000 
on real estate was impOHccl. 

Primary education is free and nominally compulsory. 
Ho great elfort is, liowever, made by the autlioiitivs lo uonqxd the 
attendance of children. Under Presidiuit Idores, from 1888 to 1892, 
much attention was paid to the (pmstion of public instruction, and 
many new establishments were opened. The number of primary 
schools is 1088, and in these 1498 teaehers are oimiloyoci. The 
number of pupils on the rolls in 1898 was 68,380. The National 
Government HU] iports 778 schools, 452 for boys and 326 for girls, the 
remainder being maintained by the municipalities or from private 
sources. There are 35 schools for secondary^ and 9 national 
colleges for higher oduoation. Colleges for the higher education of 
women are established at Quito, Guayaquil, Cuenca, Loja, and 
Latacunga, under the supervision of religious oifiers. In Quito is a 
central univeraity with 32 professors and attended by 216 students 
in 1897. There are also university cor])orations at Guayaquil and 
Cuenca. The faeultioH include philosaphy and literature,- juris- 
prudence, medhune and ])hannacy, and* science. Theology is 
taught in seminaries for the adueation of tlui prie.sthood, three of 
those institutions being situated at Quito, and one in each diocese 
of the Eopublie. Oommeroial and technical schools have also been 
established at Guayaquil and (^iiito. There is a national library at 
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Quito, containing 13,000 volumes, amongst them many old and rare 
books and manuscripts. The National Government devotes about 
600,000 sucris annually to educational purposes. 

Defence . — The army consists of 221 officers and 3120 non- 
commissioned officers and men. The National Guard nominally 
contains a total strength of 95,329 men. The navy consists of 1 
transport, 1 small gunboat, and 1 toTjjedo launch, these vessels 
mounting in the aggregate 9 guns. The ships are manned by 114 
sailors. 

Finance . — Of the revenue, about 70 per cent, is derived from 
import duties, 8 per cent, from export duties, 15 per cent, from 
taxes on cocoa, real estate, rum, and tobacco, 6 per cent, from the 
salt and gunpowder monopolies, and the remainder from excise, 
state property, and the post office. The chief spending depart- 
ments are those of Public Works, Finance, W^ar, and Education. 
From 19th June 1895 to 31st July 1896 the ordinary revenue (the 
sucri being taken at 24d.) amounted to £512,860, and the extra- 
ordinary receipts (mostly loans from banks) to £373,070 ; while 
the total expenditure amounted to £877,950. For 1897 the re- 
venue was stated to amount to £676,055, and the expenditure to 
£569,020. For 1900 the revenue was estimated at £826,810 and 
the expenditure at £896,780. The external debt originally con- 
sisted of liabilities taken over by the Republic on its secession 
from Colombia. In 1855 the debt was fixed at £1,824,000, and 
arrangements were made for the payment of interest. In 1868 
default was made. In 1892 the debt was converted into a New 
Consolidated Debt of £750,000, but in 1894 payment of interest 
was suspended. In 1895 a new arrangement was made which was 
suspended in 1896. In 1897-1900 various contracts were signed 
wdiereby the Guayaquil and Quito Railway Company was to pur- 
chase the bonds of the existing debt, the Government guaranteeing 
the sum of £2,520,000 mortgage bonds of the comjiany, and recog- 
nizing the external debt at 35 per cent, of its face value. The 
internal debt is stated to be about 10,000,000 suerSs ; its service is 
attended to irregularly. 

Industry . — Industrial development has not made any marked 
progress, owing largely to the absence of transport facilities 
throughout the interior. Cocoa is the most important product, 
and is cultivated on the lower lands, especially in the neighbour- 
hood of the Guayaquil river. In 1895 the receipts of this article at 
Guayaquil amounted to 16,122 tons; in 1896 to 15,327 tons ; in 
1897 to 14,800 tons ; in 1898 to 19,000 tons ; and in 1899 to 23,200. 
Though the cultivation of coffee has been considerably extended, low' 
prices have greatly discouraged the planters. In 1897 the amount 
exported was 1201 tons, and in 1898, 1692 tons. Sugar is grown and 
manufactured principally for local consumption. The total export 
of sugar in 1898 was less than 2500 tons. The collection of india- 
rubber from the forests of the interior has increased, the amount 
shipped abroad in 1898 being 429 tons, as compared with 271 tons 
in 1897. In the province of Tunguragua some 200 acres are under 
vines, from which a small quantity of wine is made, but the bulk 
of the grapes are sold fresh. Tobacco is also jiroduced on a small 
scale for home use, the centre of this industry being in the province 
of Esmeraldas. Pastoral industry is conlined to breeding cattle to 
meet the home demand for meat. The export of hides was valued 
at £27,060 in 1898. Ivory nuts w'ere shipped to the value of 
£23,080 in 1898. Mining industry is practically confined to the 
work of gold quartz crushing at Zaruma, in the province of Loja, 
and to extraction in Esmeraldas from gravel beds by hydraulic 
process by American companies. Gold washing in the beds of 
rivers and streams is practised by the Indians. Petroleum exists, 
in different localities, hut no serious attempt has been made to 
wmrk this natural product, nor has any development in mining for 
copper, iron, lead, or coal taken place, although large deposits of 
these minerals are stated to be found. Silver is found in consider- 
able quantities in the province of Cuenca, and quicksilver in that of 
Loja. Manufacturing industry is represented by factories for soap, 
chocolate, biaonits, and vermicelli and macaroni ; 4 sawmills ; 
some small woollen and cotton mills ; and a brewery and ice factory 
at Guayaquil. The making of straw hats, known as “Panama,^’ 
is a national industry, the value exported in 1898 being £8900. 

Commerce , — The foreign trade passes almost exclusively through 
the port of Guayaquil. The value of the imports and exports for 
1890, and for the years from 1894 to 1900, is returned as foIlow^s : — 


Years. 

Imports. 

Exports. 

Y cars. 

Imports. 

Exports. 


£ 

£ 


£ 

£ 

1890 

1,001,635 

976,164 

1897 

930,000 

1,217,630 

1894 

1,200,000 

1,393,373 

1898 

910,000 

1,2.57,930 

1895 

852,000 

1,156,274 

1899’ 

— 

2,142,025 

1896 

870,000 

1,088,920 

1900 

1,341,688 

1,541,922 


1 The statistics of imports for 1899 were in great part destroyed by the fire 
at Guayaquil on 27th November 1899. 
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The imports consist mainly of cotton and woollen fabrics, pro- 
visions, flour, hardware, wines and spirits, and other articles of 
consumption or common use. The staple article of export is cocoa, 
of which there were shipped abroad in 1895, 32,516,000 lb ; in 1896, 
33,909,000 Tb; in 1897, 33,123,000 1b; in 1898, 35,036,000 lb; 
in 1899, 47,704,550 Ib. Of the shipments in 1899, 22,186,190 Ib 
went to France ; 5,535,310 lb to Spain ; 9,781,720 lb to Germany ; 
5,493,100 lb to Great Britain; 3,473,220 lb to the United 
States ; 1,235,010 Ib to other countries. The exports will prob- 
ably increase, since millions of new iflants are planted every^ 
year. Other articles of export have been already mentioned. Oi 
the imports, about 33 per cent, in value are from Great Britain, 
15 per cent, from Germany, 15 per cent, from the United States, 
and 14 per cent, from France. The imports from Ecuador into 
the United Kingdom in 1899 (according to British statistics) 
amounted to £1/5,500, of which £154,960 was for cocoa ; while the 
exports to Ecuador from the United Kingdom amounted to 
£403,425, of which £253,640 was for cotton goods. According to 
American statistics, the Ecuadorian imports into the United States 
in the year 1899-1900 amounted to the value of $1,524,3/0 
(£304,875), and the United States exports to Ecuador to the value 
of $1,216,005 (£243,201). 

Guayaquil, the principal port, is in regular com- 
munication not only with other Paciiic ports, hut with Kew York, 
Liverpool, and Hamburg. The coasting trade is carried on by 
small vessels under the Ecuadorian flag. Of vessels in the foreign 
trade in 1898, 206 of an aggregate tonnage of 298,805 entered and 
200 of 290, 855 tons cleared at the port of Guayaquil. Of those that 
entered, 110 of 162,280 tons were British. At the same port there 
entered also 3600 vessels of 34,989 tons engaged in the coasting 
trade. » 

Communications. — Eoads are nothing better than mule tracks^ 
over which w'heeled vehicles cannot pass. The highway of 115 
miles between Guayaquil and Quito is constantly in need of repair, 
bridges and culverts being frequently washed away. The naviga- 
tion of the rivers Guay as, Daule, and Yinces is carried on by a 
fleet of 17 steamers, and by small craft and canoes. The only 
railway is that — with a gauge of 36 inches — from Duran, near Guaya- 
quil, to Chimbo, a distance of 58 miles. A concession has been 
granted to an American syndicate to take over the line and pro- 
long it to Quito. The total length of tele_graph lines open to 
public service in 1898 • was 1242 miles, with 60 offices. The 
principal cities are connected with Quito, and that city with 
Guayaquil. From Guayaquil there is cable connexion ivith the- 
rest of the world. The telephone is in use in Guayaquil and the 
vicinity. The inland postal correspondence is stated to comprise 
about 850,000 letters annually, and the foreign correspondence 
about 1,809,000 letters and 6,347,000 newspapers and parcels. ^ 

Money, Weights, and Measures. — The monetary unit is the silver 
sucre of 100 cents, weighing 25 grammes, and *900 flne. The sucrd 
derives its name from President Sucre, a prominent figure in the 
War of Independence with Spain. Other silver coins are 50-, 
20-, 10-, and 5-cent pieces. There are nickel coins of 5-, 1-, and 
^-cent pieces, and bronze coins of 2 cents and 1 cent. By an 
agreement between the hanks and the commercial community a 
rate of exchange equal to 10 sucris to £1 was sustained during 1898, 
and still continues, with slight variations. Congress has recently 
provided for the coinage of gold pieces of the same weight and 
fineness as the British sovereign ; these -will be Imown as condores, 
each condor being equal in value to 10 s%Lcris. The British 
sovereign is also declared by this measure to be legal tender for 
the same value as the condor. 

The principal banks within the republic are the Banco del 
Ecuador and the Banco Comercial y Agricola. The fomier has 
& capital of 2,000,000 sucris, the latter one of 500,000 sucris. 
Both issue notes, the banking law providing that one-third of 
the value of the issue must be held in coin, one-half of the 
reserve being in gold. On December 31, 1898, the note issue of 
the Banco del Ecuador was 2,138,170 mcr6s, and that of the 
Banco Comercial y Amcola 3,522,242 sucris. There are also 
two mortgage banks, the Banco Hipotecario and the Banco Terri- 
torial. The rate of interest charged is from 8 to 12 per cent, per 
annum. By the law of 6th December 1856 the metric system 
of weights and measures is the legal system of the republic, but 
the old Spanish weights and measures are almost invariably used. 

Recent Political History . — ^After tbe assassination of 
President Moreno at Quito, in August 1875, Dr Borrero 
was elected to the presidency, but his tenure of power 
was short. A revolution headed by General Veintemilla, 
the Eadical leader, then military commandant at Guayaquil, 
broke out in 1876, and on 14th December of that year the 
Government forces under General Aparicio were completely 
routed at Galte. Yeintemilla was proclaimed president, 
and in 1877 was duly elected by the Cortes. He altered 


the constitution in a more Liberal direction, and struck 
various bloTvs at the Clerical party, among other things 
abolishing the concordat with Eome. In 1878 Yeintemilla 
caused himself to be declared elected as president for a term 
of four years. At the expiration of this period the president 
assumed dictatorial powers and remained in office as chief 
of the executive. This action on the part of General 
Yeintemilla led to a union between the Clericals and 
Moderate Liberals, and resulted in a popular rising through- 
out the republic, ending in his defeat and overthrow,. TT is 
power w^as first restricted to Guayaquil and Esmeraldas, 
and finally General Einaldo Flores drove him from 
Guayaquil, and Yeintemilla fled (July 1883) to Peru. Dr 
Placido Caamaho was then called upon to take charge 
temporarily, and on 17th February 1884 was definitely 
elected for the presidential ^leriod terminating in 1888, 
Several revolutionary outbreaks occurred during the 
Caamano administration, but were successfully suppressed. 
In 1888 Dr Antonio Flores succeeded Caamano, the four 
years following being passed in peaceful conditions. In 
1892 Dr Luis Cordero was elected, his administration 
again plunging the country into an epoch of internal 
disturbance. 

The cause of the troubles under President Cordero 
was the assistance lent by Ecuador to Chile in the matter 
of the sale of the cruiser Esmeralda to the Japanese 
Government in 1894, in the middle of the J apanese-Chinese 
War. The Government of Chile arranged the sale of the 
Esmeralda^ but wished to be free from all danger of 
international complications in the affair. To this end the 
transfer of the vessel was made to Ecuador, and she pro- 
ceeded to Ecuadorian waters. On arriving at the Galapagos 
Islands the flag of Ecuador was replaced by that of Japan 
and the vessel handed over to the representatives of that 
nation sent for the purpose. When the part played by 
President Cordero in this transaction became known, an 
outburst of popular indignation occurred. An insurrection, 
headed by (General Eloy Alfaro, followed ; and after 
desultory skirmishing extending over a period of nearly a 
year the Government forces were finally routed, President 
Cordero abandoning his office and escaping from the 
country. 

General Alfaro then assumed dictatorial powers as 
supreme chief of the nation, continuing in this capacity 
until 6th February 1897, on which date he was declared 
to be elected president of the republic. A series of revolu- 
tionary movements against the administration of President 
Alfaro occurred in the course of the next few years. Many 
of these risings were due to the intrigues of the Church 
party, and in view of these circumstances President Alfaro 
curtailed the influence of the clergy in several directions. 
On 31st August 1901 General Alfaro peacefully handed 
over the presidency to his elected successor, General Plaza. 

Authoeities. — Bates, H. W. Central and South America. 
London, 1882. — Campos. Caleria de Ecuatorianos c4lebres. 
Guayaquil, 1881. -— Cevallos, Pedro F. Ecstmen de la 
Historia del Ecuador. Guayaquil, 1886. Ceografia del 
Ecuador, Lima, 1888. — Church, G. E. Ecuador in 1881, 
Report to the United States Government. Washington, 1881. 
— Flemming-, B. Wanderungen in Ecuador. Leipzig, 1872, — 
Reiss, W. and Stubel, A. Das EochgeUrge der EepuUih 
Ecuador. Berlin, 1892-98.— Simson, A. Trauls in the Wilds 
of Ecuador, London, 1887. — Whymper, Edward. Travels 
amongst the Great Andes of the Equator. London, 1892. — Wole, 
T. Geografia y Geologia del Ecuador. Leipzig, 1892. — Stubel, 
A. SMzzen aus Ecuador. Berlin, 1886. Die VulTcanlerge 
von Ecuador. Berlin, 1897. — Reports of the Council of 
Foreign Bondholders. London. — Anuario de Estadistica Comet’- 
dal de la Eepuhlica del Ecuador. Guayaquil. — British Foreign 
Office Diplomatic and Consular Beports. London. — United States 
Consular Reports. Washington. — Bandhooh qf Ecuador, Bureau 
of the American Republics, Washington, 1892. 

(W. W. R.; 0. F. A.) 



EDESSA— EDINBURGH 


Ed®SSa.| called Urfa, oae of the most import- 
ant towns of Northern Mesopotamia. It stands at a height 
of 1700 feet above sea-level, on the right bank of the Scirtus 
(Syrian, Daizon), a winter torrent which discharges into the 
Belikh, a tributary of the Euphrates. Urfa is the capital of 
a sanjak of the same name, in the Aleppo vilayet, seat of a 
governor and of an Armenian bishop, situated on the border 
of a fertile plain noted for its wheat and fine pasture, on 
the great caravan road from Aleppo to Mosul, about 46 
miles east of Birejik. It stands partly on the plain and 
partly on two rocky hills, between which runs a small 
stream. There are remains of the old walls, with their 
rock-hewn ditch, and of the citadel. The streets are 
narrow and winding, with well-built stone houses. Be- 
neath the citadel are two springs, which supply tanks — one 
the Birket Ibrahim, with sacred fish, now under the, 
protection of Abraham, as they formerly were under ' 
that of Atergatis. About one mile from the town is a 
spring connected by tradition with the healing of Abgar’s 
leprosy by Thaddeus. The climate is healthy, but not in 
summer: the “Aleppo button” is common. The princi- 
pal manufactures are fine cotton stuffs and yellow leather. 
The population numbers 20,000 (Moslems 8500, Armen- 
ians 7500, Syrians, Greeks, Protestants, and Jews 4000). 
On the 28th and 29th December 1895 there was a bar- 
barous massacre, between 3000 and 4000 Gregorian, 
Eoman Catholic, and Protestant Armenians perishing. 

Axjtiioiutirs. — OtTTSCTiMii). “ TJntersucliungen tiber die 
Geschichto cles Konigreich Osrocno ” in Mdonoircs da VAcaddmie 
ImiyarmU. St Petoivslnirg, 1887. — Pitzmauiuoe. lia%^ort dated 
March 16th, 1896, in Turkey Ho. 5, 1896. (c. w. W.) 

Edinburg'hi a city, county, and parliamentary 
burgh, and the capital of Scotland, situated on the 
south shore of the Firth of Forth, and surrounded by the 
county of Midlothian, 396 
miles by rail north of London, 
with which it is connected by 
the Great Northern, Midland, 
and London and North-West- 
ern Kail ways. Its progress 
since 1880, if not so rapid as 
that of some other towns more 
dependent for their prosperity 
on trade and manufactures, 
has been steady and great. 

ilrc'G.— Its area has been 
enlarged by successive exten- 
sions of its municipal bound- 
aries, especially towards the 
west and south, the directions 
in which growth has been 
most marked. An important 
accession of territory was 
obtained in 1896, when por- 
tions of the parishes of Liber- 
ton and Duddingston and the 
police burgh of Portobello 
were incorporated in the city. 

The attemj)t then made to 
secure the amalgamation of 
the contiguous burgh of Leith 
to the Scottish cajutal did not 
prove successful. Under the 
Edinburgh Corporation Act, 

1900, a further addition of 
nearly 1800 acres was made 
to the city area. This embraces portions of South Leith 
parish (landward) and of Duddingston parish, including 
the village of Restalrig and the grounti lying on both 
sides of the main road from Edinburgh to Portobello; 
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and also part of Cramond parish, in which is contained 
the village and harbour of Granton. The total area of 
the city is now 10,5974 acres. 

Population and Wealth , — The number of inhabitants, 
set down at 212,729 in 1877, increased to 234,402 in 
1881, to 261,225 in 1891, and to 316,479 in 1901. In 
1900 the birth-rate was 26*90 per thousand of population, 
7*8 per cent, of the births being illegitimate; the death- 
rate, 19*40 per thousand of population, and the marriage- 
rate 10 per thousand. Of the total number of deaths 29 
per cent, were those of children under five years, compared 
with 39*8 per cent, in Glasgow. The increase in wealth 
may best be measured by the rise in the assessed valu- 
ation of the town. The city rental was £1,727,740 in 
1880, £2,106,395 in 1890, and £2,807,122 in 1900- 
1901. 

Municipal Government and Finance . — There have been 
corresponding growth and change in the municipal and 
political organization of Edinburgh. By the Kedistribu- 
tion Act of 1885 the number of the city’s representatives 
was doubled, and it was divided, for electoral purposes, 
into East, West, Central, and South Edinburgh, each 
returning a single member ; the j)arhamentary and muni- 
cipal boundaries have been made almost coterminous. 
The parliamentary constituency in 1901 numbered 42,375 
registered electors, of whom 11,025 were in the East, 
8926 in the West, 7630 in the Central, and 14,794 in the 
South divisions. The municipal constituency is 59,339. 
The Town Council has been increased to fifty members, and 
consists of a Lord Provost, 7 bailies, a dean of guild, treasurer, 
and convener of trades, 7 judges of police, and 32 ordinary 
councillors. Among the important new public duties 
and functions undertaken by the Corporation and its 
dependent bodies may be mentioned the acquisition of the 


gas-works, and of the horse and cable tramways ; the 
electric lighting of the streets ; the bringing in of an addi- 
tional water supply from the Moorfoots, to be supple- 
mented by the Talla Water scheme ; and the purchase of 
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several public parks, including tke Braid Hills and Black- 
ford HiU. 

Finance . — The debt of the city at 15th May 1900, existing and 
in immediate prospect, amounted to £3,515,585, made up as 
follows:— To be met out of the rates, £1,623,440 ; tramways, 
£1,147,817 ; electric lighting, £652,078 ; municipal debt to be 
met out of Common Good revenue, £92,250. The estimated net 
expenditure of the city, under the Municipal and Police Acts, for 
the year ending 15th May 1901, was £331,365, of which £303,098 
was chargeable on the birrgh assessment. The rates imposed for 
1900-1901 were at 9|d per £ on owners and Is. SJd. per £ on 
occupiers, together 2s. o^d. per £, being the same as the rates im- 
posed in the preceding year. The estimated capital expenditure 
contemplated on schemes sanctioned by the Council includes the 
sums of £116,000 on the improvement of the City Chambers, 
£57,000 for the purchase of the new park at Saiighton, £193,000 
for the erection of the new City Hospital, and £153,000 for 
accpuiring and demolishing old property and erecting new houses 
on “ Dwelling-House Improvement” account. 

Industries . — Many new branches of industry have been started ; 
and the older industries, like printing and brewing, for which the 
town has long been celebrated, have received further development. 
But Edinburgh is still, as it was in 1875, and as it has been 
during its recorded history, a residential rather than a commercial 
or manufacturing city. City improvements, some of them still 
in progress, have swept away, as ‘‘slum property,” numerous 
buildings of venerable age and historic associations. Along 
with this inevitable process of change there has gone, how- 
ever, an effort not only to preserve ancient and characteristic 
features of the street architecture of the Old Town, but to rescue 
from degradation, and to restore something of their long-lost 
social dignity to, the closes and front “lands” of the Lawnmarket, 
the High Street, and the Canongate. If the city is no longer, in 
the same sense as early in the 19th centmy, the home and 
centre of literary society, it can still claim to be a place whose 
main industry is education, which, whether as regards its Uni- 
versity and Medical School, its secondai’y, technical, and endowed 
institutions, or its public elementary schools, has undergone im- 
mense development since 1875. 

The^ Castle . — The Castle, which from its rock has always 
dominated the site and' history of Edinburgh, has received a 
number of improving and restoring touches. The most important 
of these was due to the late Mr William Nelson, publisher, who, 
by his restoration of the Argyll Tower and of the Old Parlia- 
ment Hall, furnished but one of the many instances of local 
patriotism and private munificence exhibited during their lifetime 
by citizens on behalf of the amenities and institutions of the town. 
The Parliament and Banqueting Hall forms a lofty, spacious, 
and beautiful hall of arms, with a fine collection of Scottish 
armour and weapons and old regimental colours, and the heraldic 
bearings of royal and distinguished figures in national history 
emblazoned on the windows overlooking the Grassmarket. A new 
hospital, in the Scottish baronial style, has also replaced the 
former ugly structure. 

Solyrood. — The neglected and dilapidated royal vault in the 
Chapel Royal has been repaired and put in order. ClockmiU House 
and grounds have been added to the area of the parade ground, 
and there have been improvements in the Abbey precincts and in 
the accesses to the King’s Park. The privileges of sanctuary came ■ 
to an end with the abolition of imprisonment for debt in 1881. 

Old Town Improvements . — Time and the city improvements have 
laid heavy hands on the Old Town buildings. Other agencies 
that have been active in producing change have been railway 
extension and the necessity for forming new or widening old 
streets. Much that was ancient and interesting has had to 
yield place to the requirements of sanitation, social progress, 
and public convenience. On the other hand, it has been 
found possible in many cases to increase the amenity of the 
main thoroughfares and the closes of “ Aiild Reekie,” while pre- 
serving, and even enhancing, the picturesque features of its 
architecture.^ The Canongate quarter has suffered comparatively 
little alteration. New buildings have arisen, however, in the 
Watergate and Horse Wynd, and in the North and South 
Back of Canongate. The Old White Horse Close has been 
tastefully renovated ; a public board school has taken the place 
of Milton House, traditionally associated with Cromweirs resi- 
dence in Edinburgh ; New Street, a town improvement of more 
than a century ago, and the home of eminent men in law and 
letters of a past generation, has disappeared in the course of 
railway alterations. Much change has taken place in the vicinity 
of the Netherhow, where formerly the bounds and authority of 
the city met those of the Canongate. St Mary Street, the former 
“Rag Pair ” outside the town wall, has been almost rebuilt ; it was 
the first-fruits of the labours of the Improvement Trust. Jeffrey 
Street has supplanted what was once Leith Wynd, and is con- 
tinued westwards in Market Street, which fronts the railway line 


with many handsome buildings, including the new Trinity College- 
Church. In the place of the historic Blackfriars Wynd there is a new 
and prosaic thoroughfare ; and “Beaton’s Palace,” the old Cunzie 
House, and other ancient dwellings have been removed from the 
adjoining Cowgate. Much more significant and more important are 
the changes produced by the rebuilding of the North Bridge. The 
bridge has been widened and heightened, and at its northern end, 
opposite the General Post Office, the N orth British Railway Company 
have built a magnificent new hotel. To make way for the lofty 
and handsome block of buildings fronting the new" North Bridge 
Street on the east side, many old houses have been pulled down,, 
including Robert Fergusson’s birthplace in the Cap and Feather 
Close, and Allan Ramsay’s wigmaker’s shop, “at the sign of the 
Mercury, opposite Niddry Wynd.” As great a sweep of ancient 
landmarks has been made on the other side of the thorough- 
fare, where the new and stately Scotsman buildings occupy the 
site of the many famous drinking “howfs” of the Fleshmarket 
Close and Milne’s Square. In the part of High Street between 
the Tron Church and Parliament Square an important city 
improvement has involved the demolition of a host of note- 
worthy sites and dwellings in Stevenlaw’s, Burnet’s, Covenant, 
and Assembly Closes, all these narrow and unwholesome alleys 
being now opened to the air and light. The extension of the 
Municipal Buildings in Writers’ Court and Warriston Close 
has caused the destruction of Clerihugh’s tavern, the scene 
of the “high jinks” described in Guy Mannering ; and the 
earlier improvement of opening St Giles Street, beside which 
stands the new Bank of Scotland, caused another great breach 
in the ranks of the old High Street houses. Opposite, at the 
comer of High Street and George IV. Bridge, the County 
Buildings, erected in 1818, will be replaced by a more com- 
modious structure. Among the improvements and additions 
made on the adjoining Parliament House may be mentioned 
the Library of the Solicitors before the Supreme Courts, which 
presents to the Cowgate a lofty elevation in red sandstone. 
The Sheriff Court Buildings and the new Free Library also rise 
out of the depths of that hidden thoroughfare, and face each 
other on the higher level of George IV. Bridge. The latter 
structure is the gift to the -city of Mr Carnegie, and cost 
£50,000. The 'Lawnmarket, the West Bow, and the Castle Hill 
bear many traces, in frontages and recesses, of change tempered! 
by taste. The congeries of alleys on the north side of the 
Lawnmarket, from Paterson’s Close to James Court, have been 
cleansed and connected ; and here Lord Rosebery has acquired 
and restored the 17th-century dwelling in which was located 
the legend of “My Aunt Margaret’s Mirror.”' Another modcD 
restoration of a historic Edinburgh close is found across the way 
in Riddle’s Court, converted into a “University PTall.” Quaint 
examples of Lawnmarket and Bow Head tenements have dis- 
appeared, partly through the extension of the Free Church 
Assembly Hall ; a board school has usurped the place of the old 
Gordon mansion on Castle Hill ; while a new and noteworthy 
addition has been made to the architectural features and the 
social amenities of this part of the Old Town by the development 
of Allan Ramsay’s former residence of Ramsay Lodge into the 
imposing groiip of Ramsay Gardens. 

The University, <kc . — The “youngest of the Scottish univer- 
sities” has continuously maintained and enhanced its reputa- 
tion as a seat of learning, and more particularly as a medical 
school ; and it has increased in wealth, in equipment, and in the 
number of its students, which in 1899-1900 reached 2789, compared 
with 2065 in 1875-6. ■ The constitution, administration, and curri- 
culum of the university have undergone great development, the 
most recent changes taking place under the Act of 1889. In 
1883 it celebrated its tercentenary ; it was one of the first 
universities to admit women students to its classes and degrees ; 
and its alumni have been bi'ought into closer bonds of sympathy 
and action by the formation of a handsomely housed Students' 
Union. The university buildings have received esftcnsion and 
embellishment to meet the needs and tastes of the age. The plan' 
of the structure, designed by Adam and Playfair, has been com- 
pleted by a dome and cupola crowning the fa 9 ade in South Bridge 
Street ; the opening up of the spacious .thoroughfare of Chambers 
Street, on the site of College Wynd and Brown and Argyll Squares, 
has cleared the precincts of the old university buildings of un- 
sightly obstructions and unsavoury neighbours ; the Museum of 
Science and Art, structurally united to it, has been completed and 
enriched with additional collections illustrative of industry, art, 
and natural history ; and opposite have arisen other new structures, 
the Minto House Medical College and the Heriot-Watt College, 
which may be regarded as adjuncts of the university. Within, 
the library hall has received restoration and decoration, largely 
through the generosity of Sir William Priestley, formerly member 
for the university ; while munificent additions to the academic 
funds and resources have been made by the late Earl of Moray, Sir 
William Fraser, Mr John Usher, and others. The University 
will benefit also, like the other Scottish Universities, from Mr 
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Oarnegie’s noBle endownrient fund. The most splendid evidence 
its growth and of the liberal and enlightened spirit in 
which it is supported is provided by the new Medical School, 
built in Teviot Roav, adjoining George Square and the Meadows. 
To this fine and spacious group of buildings the Faculty of 
Medicine has been removed ; and its suite of class-rooms, operat- 
ing theatres, and laboratories equip it thoroughly for its work of 
teaching and healing, The Medical School is in the Renaissance 
style, from the designs of Dr Rowand Anderson, and when com- 
pleted by a campanile tower will have cost over £300,000. A 
magnificently decorated hall, for academic and other public func- 
tions, is the gift of Mr William M‘Ewan, M.P., to the university 
and city, and with the grand organ has cost a sum of £115,000. 
Closely associated with the Medical School, and separated from it 
by the Middle Meadow Walk, is the Royal Infirmary, removed 
hither from Infirmary Street. Its wards, in which nearly 10,000 
patients receive treatment annually, are lodged in a series of 
turreted pavilions, and cover a large space of ground on the 
margin of the Meadows, from which, to make room for it, George 
Watson’s College — the most important of the Merchant Company 
schools — has had to shift to a site farther west, while the Sick 
Children’s Hospital has moved to the farther side of the Meadows. 
The Old Infirmary buildings have served the purposes of a City 
Fever Hospital, which soon, however, will be accommodated more 
spaciously and suitably on a site lying on the burgh outskirts 
;at Wester Craiglockhart Hill. Similarly, the Royal Edinburgh 
Asylum for the Insane has been crowded from its old ground at 
Morningside, and has occupied a noble structure set on a com- 
manding position on the easter hill of Craiglockhart ; and the 
Royal Blind Asylum has moved from its former quarters in Nicol- 
son Street to a new home at Powburn. A Home lor Incurables has 
been erected in Salisbury Place. Among the host of benevolent, 
charitable, and other public institutions mention may be made 
of the Central Public Baths in Infirmary Street, and branch 
establishments in other parts of the town, including the new 
suburb of Portobello, and the Workmen’s Institutes planted in 
■crowded districts of the city with funds provided by the late Mr 
Thomas Nelson. 

Endowed and Fullic Schools , — Among buildings more strictly 
educational in their purposes, notice must be taken of the host of 
-new public schools, for the most part large, handsome buildings, 
which bear witness to the zeal and activity of the School Board in 
providing for the elementary and advanced instruction of the 
young, and fulfilling their other duties under the Act of 1872. A 
largo number of these schools have been erected within the city 
bounds, and the expenditure of tlio board on building, including 
sites, and exclusive of schools now being built, has been £496,000. 
The estimated expenditure on two new schools which are approach- 
ing completion, and for additions that are being made to other 
.•schools, is over £73,000 ; and plans have been prepared for a 
new school for the Craiglockhart district, in the south-west of the 
city, at a probable cost of £30,000. Two of the existing schools 
have been graded and fitted with apparatus to meet the require- 
ments of the secondary education grant, and a day industrial school 
for truant children has been provided. The new Merchant Company 
•colleges have more than fulfilled the expectations of those who 
•devised the scheme by which the buildings and endowments founded 
on the old “hospital” system, were devoted to the purpose of estab- 
lishing highly-equipped day schools, which should carry the pupils 
through all the stages of primary and secondary education. In 
this way George Watson’s College, Stewart’s College, and the Queen 
^Street Ladies’ College, George Square Ladies’ College, and Gillespie 
SSchool, possessing an aggregate income of £66, 000, have taken a 
feigh place among the educational institutions of the city and 
•county, and have become important feeders of the university. 
'The iferiot Trust, also, has devoted its funds, now reaching over 
£30,000 annually, mainly to the encouragement of secondary, 
technical, and higher education ; in addition to the support thus 
provided for the Heriot-Watt College already mentioned, the fine 
and venerable structure of Heriot’s Hospital is occupied as a 
technical school, and a large part of the revenue is spent on a school 
and university biu’sary scheme. The Royal High School— the old 
and famous burgh school of Edinburgh — ^nas also been reorganized 
and enlarged to meet modern requirements ; and on the northern 
outskirts there has risen in Fettes College— an endowed institution 
on the model of the English public schools— an architectural 
ornament of the city. 

Wm Tomb Im^rommerUs , — ^The New Town has spread westwards 
and northwards in handsome streets, terraces, and crescents, which 
in both directions have crossed over the valley of the Water of 
Leith. By the purification of the stream, carried out at the cost 
of the city, a great addition has been made to the amenity of its 
neighbourhood, wliich has been further increased by the restoration 
and embellishment of St Bernard’s Well and its surroundings, an 
improvement of which the whole cost was borne by the late Mr 
WuHam Nelson. Beyond the Water to the north, between Inver- 
leith Row and the Fettes College grounds the Arboretum, joined on 
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one side to the Royal Botanic Gardens, and adjacent on the other to 
the new Inverleith Park, has become a favourite public resort. To 
the south and west of Haymarket a populous working-class district 
has sprung np at Dairy. In Atholl Crescent is a possible site of 
a public hall for musical and other purposes, for which the late 
Mr Thomas Usher gave the sum of £100,000. Important changes 
have been made upon the architectural appearance of Princes Street, 
George Street, St Andrew Square, and the adjoining thorough- 
fares, through the erection of new hotels, hanking and insurance 
oflfices, and clubs ; and at the east end of Queen Street a stately 
structure, designed by Dr Rowand Anderson, to accommodate the 
National Portrait Gallery and the Antiquarian Museum, has been 
raised through the liberality of the late Mr J. R. Findlay oi 
Aberlour, who bestowed a sum of nearly £70,000 for the pm-pose, 
the Government providing the site. In Castle Terrace the Synod 
Hall of the United Presbyterian Church (now joined to the Free 
Church, under the title of the “United Free Church of Scotland”) 
is flanked on either side by the School Board and Parochial Board 
offices ; while behind it, in Grindlay Street, is the Lyceum Theatre. 

Churches. — The most important addition made in recent years to 
the churches of Edinburgh is St Mary’s Cathedral, belonging to the 
Scottish Episcopal Church. It is built on ground and chiefly from 
funds bequeathed by the late Miss Walker of Coates, and the 
Cathedral Close contains the early 17th-century mansion of East 
Coates, now occupied by the organist, and a Song School. The 
church, designed in the Early Pointed style by Sir Gilbert Scott, is 
278 feet in length, and is surmounted by a spire 275 feet in height. 
A chapter-house has been added by the late Mr Hugh Rollo, and 
when the two western towers are completed the whole cost of the 
edifice will he some £140,000. Many other 'churches, of different 
denominations, have been built or rebuilt in the city and suburbs, 
the most noticeable, from an architectural point of view, being 
perhaps the Catholic Apostolic church at the foot of Broughton 
Street, one of the features of which is a fine set of mural paintings 
executed by Mrs Traquair. In all there are now 192 places of 
worship in the city, of which 46 belong to the Church of Scotland, 
75 to the United Free Church and 4 to the other Presbyterian 
churches, and 26 to the Episcopalian, 7 to the Roman Catholic, 
and 34 to other denominations. 

Railway Improvements. — Among the most important of the city 
changes are those that have taken place in the hollow between the 
Old and New Towns. The increase in the traffic of the North 
British Railway has rendered necessai-y successive alterations and 
enlargements of the Waverley Station, which will become one of 
the most extensive, as regards platform area and other accommo- 
dation, in the country. Additional tunnels of access have been 
formed from Haymarket on the west and Abbeyhill on the east ; 
and it has been found necessary to appropriate strips of the 
East and West Princes Street Gardens. The Caledonian Rail- 
way, also, has built a handsome and commodious new station, with, 
hotel attached, at the west end of Princes Street ; and among 
the additions to the railway mileage of the city and its vicinity 
are the Caledonian branch lines to Leith and Cramond Bridge, 
and the suburban and Corstorphine lines of the North British 
Railway. 

New Parks and Monuments. — Edinburgh is well provided with 
“lungs,” in the shape of public parks. In addition to the 
magnificent open spaces previously existing within the city hounds, 
in the King’s Park, the Meadows, the Calton Hill, the Princes 
Street Gardens, &c. , a large area of new ground has been set apart 
of late years for the health and recreation of the citizens. Mention 
may be made of the Blackford Hill, on the shoulder of which the 
new Royal Observatory has been built and the great Dnnecht 
telescope fitted up. Beyond is another spacious and breezy play- 
ground, the Braid Hills, mainly devoted to the game of golf. 
These are on the south side of the city. On the north of the 
Water of Leith are the Arboretum and Inverleith Park.^ The 
Harrison Park provides recreation ground for the dwellers in the 
crowded district around Fountainbridge ; and another and larger 
public park for the western district of the city has been purchased 
by the Town Council at Saughton Hall. The numerous monu- 
ments of Edinburgh have been reinforced by a statue of the late 
Duke of Buccleuch in High Street, of Dr Thomas Chalmers in 
George Street, of Dr Livingstone, Adam Black, and Sir James 
Young Simpson on the line of Princes Street, of J ohu Knox in the 
quadrangle of the Free Church College, and Sir William Chambers 
in Chambers Street. (j. Ge.) 

Edinburghshire, or Midlothian, a county 
on the southern shore of the Firth of Forth, bounded on 
the W. by Linlithgow, on the U. by Haddington, and on 
the S.-W. and S. by Lanark, Peebles,^ Selkirk, Roxburgh, 
and Berwick shires. Geographically it embraces the city 
of Edinburgh (administratively a separate county) and the 
parliamentary burghs of Leith and Musselburgh. 
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Area a-iid Pojpulation , — "With regard to area, so many alterations 
liave been, and are in process of being, made upon it by the exten- 
sions of Edinburgh city, and by alterations in the boundaries by 
the Boundary Commissioners under the Local Government Act of 
1889, that it would be a matter of considerable difficulty to arrive 
at a correct statement of the present acreage. The geographical 
area is given as 362 square miles, or 231,724 acres. The county 
and parish changes of boundary in 1889 were chiefly in the parishes 
of Cramond and Eala, and involved small transferences of popula- 
tion and acreage from West Lothian and East Lothian to the 
county. The population of the registration county, including 
Edinburgh city, was 388,811 by the census of 1881, 433,552 in 1891, 
and 488,647 in 1901. Outside of the parliamentary burgh areas 
the figures were 75,120 in 1881, 81,033 in 1891, and 83,807 in 
1901. The principal centres of population within the bounds of 
Midlothian are Edinburgh (municipal bui’gh, including Portobello), 
316,479 inhabitants in 1901 j Leith, 76,667 ; Musselburgh, 11,704 ; 
Dalkeith, 6753 ; Loanhead, 3011 ; Bonnyrigg, 2926 ; and Penicuik, 
2803. According to the latest corrected figures, the percentage 
of births within the registration area was 2 ’91 ; of deaths, 1*67 ; 
and of marriages, 0*83. Illegitimate births formed 7*43 per cent, 
of the whole. 

The following table gives particulars of births, deaths, and mar- 
riages in 1880, 1890, and 1899 


Year. 

Deaths. 

Marriages. 

Births. 

Percent of 
Illegitimate Births. 

1880 

8558 

3016 

13,255 

7-3 

1890 

8909 

3266 

12,571 

7*4 

1899 

8901 

4290 

13,485 

6-3 


The following table gives the birth-rate, death-rate, and marriage- 
rate per 1000 of population at different periods since 1880 : — 



isso. 

lSSl-90. 

Average. 

1890. 

1S99. 

Birth-rate 

34*52 

31-50 

29-22 

28*27 

Death-rate 

22-29 

19-53 

20*70 

18*66 

Marriage-rate . 

7-86 

7-75 

7*59 

8*99 


Constitution and CovemTnent , — The county, generally spoken of 
in this connexion as Midlothian, forms a single parliamentary 
constituency, exclusive of Edinburgh city and the Leith burghs. 
The parliamentary constituency in 1900-1 numbered 14,077 ; the 
valuation (including railways and water-works) was £674,842. 
Under the Local Government Act of 1889, the county is divided 
into 38 electoral districts, and these have been by the County 
Council arranged into 4 county districts for the purposes of the 
Roads and Bridges Act, 1878, and the Public Health Acts. The 
management of special districts formed for water supply, drainage, 
and other sanitary purposes is committed to sub -committees 
appointed by the respective district committees. The grant under 
the Local Taxation (Customs and Excise) Act is administered by 
the Technical Education Committee appointed by the Council ; and 
on the same authority, a special committee, called the Secondary 
Education Committee, looks after the distribution of the grant 
under the Local Taxation (Scotland) Act. 

EdAimtixm . — ^There are in the county, exclusive of Edinburgh 
and the other burghs, 30 separate school boards, managing 96 
schools, the average attendance in these being 16,394 in 1899-1900. 
The grant for higher education earned in 1899 amounted to 
£1588 16s. 4d, 

Agriculture.— ^he depression in agriculture has not affected 
Midlothian so severely as some other counties ; compensa- 
tion for the fall in the price of grain and other agricultural 
products has been found in the growth of population and the 
local demand. There have been comparatively few changes 
in the size of agricultural holdings, either in the shape of 
cutting up large farms into small ones, or amalgamating small 
farms in larger. The neighbourhood of Edinburgh has given 
considerable stimulus to dairy-farming. The area under crops 
has increased rather than diminished, but the area under corn 
crops^ is nearly 6000 acres less than in 1880. Fallow land has 
practically disappeared. 


Year. 

Area under 
Crops. 

Com 

Crops. 

Green 

Crops. 

Clover, &c. 

Perennial 

Pasture. 

1880 

1890 

1899 

1 

134,344 

139,764 

132,833 

38,628 

34,367 

33,033 

21,365 

18,779 

19,354 

29,390 

37,296 

32,813 

44,703 

48,928 

47,279 


Wheat, notwithstanding the fall in prices, may be said to hold 
its own among the grain crops ; the area devoted to wheat, some 
.5000 acres, is rather larger than in 1880, and represents practically 
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the whole acreage of arable land on which this crop can be pro- 
fitably grown at present rates. Oats also maintain their ground 
on the whole ; the great reduction has been in barley. The follow- 
ing are the figures lor live-stock : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
m Milk or m 
Calf. 

Sheep. 

Pigs. 

1880 

3979 

18,907 

10,765 

170,562 

5309 

1885 

4143 

21,472 

12,308 

168,873 

7141 

1890 

■ 4415 

22,404 

12,623 

179,565 

6888 

1895 

4540 

19,451 

11,096 

183,322 

8133 

1899 

4478 

21,450 

1 

12,537 

191,403 

8194 


Industries. — There are few changes to note with regard to the 
staple industries of the county of Edinburgh. The paper-mills, 
situated chiefly in the valleys of the Esk and the Water of Leith, 
have increased their production while improving their processes. 
Hear the outskirts of the city a number of new brewing, distilling, 
and other works have sprung up ; on the other hand, some of the 
Midlothian granaries have been closed through exhaustion. The 
quantity of coal raised in 1900 was 1,329,495 tons ; and 9160 men 
were employed at the collieries above and below ground. The 
production of oil shale was 637,810 tons. The county output of 
sandstone V as 132,761 tons, and of limestone 177,696 tons. For 
the year 1900-1, the quantity of white fish landed in the Leith 
district was 207,218 cwts., valued at £133,895 ; there were 364,616 
barrels of herrings, exported mostly to Germany. 

Authorities.— James Grant. Old and New JEdinburgh. 
Loudon, 1880 et segq. — Miss Warbender. Walks near Edinburgh. 
Edinburgh, 1890. — G. U. Selwin. A Midlothian Village. Edin- 
burgh, 1890. — J. J. Wilson. An7ials of Penicuik. Edinburgli, 

1891. — J. C. Oliphant. Eambles ro 2 md Edinburgh. Edinburgh, 

1892. — Rev. J. Hunter. Eala and Soutra. Edinburgh, 1892.— 
Rev. W. H. Lakghorne. Meminiscences of Inver esk. Edinburgh, 

1893. — G. Good. L'lberton in Ancient and Modern Times. Edin- 

burgh, 1893. — J. M. Bell. Castles of the Lothians. Edinburgh, 
1893. — H. S. M‘Call. History of Mid-Calder. Edinburgh, 1894. 
— T. Chapman and John Strathesk. The Midlothian Esks. 
Edinburgh, 1895. — T. Speedy. Craigmillar. Selkirk, 1896. — W. 
Baird. Annals of Duddingston and Portobello. Edinburgh, 1898. 
— J. Geddie. The Water of Leith. Edinburgh, 1896. — Mrs J. S. 
Smith. The Grange of St Giles. Edinburgh, 1898. — Rev. J. 
Dickson. Euined Castles of Midlothian. Edinburgh, 1895. 
The Islands of the Forth. Edinburgh, 1899. (w. Wa.) 

Edison, Thomas Alva (1847 ), American 

inventor, was born 11th February 1847, at Milan, Erie 
county, Ohio, but his parents moved to Port Huron, 
Michigan, when he was seven years old. At the age of 
twelve he became a train news-boy on the railway to 
Detroit, and managed to gratify his youthful interest in 
chemistry by performing experiments while travelling. At 
fifteen he became a telegraph operator, and was employed 
in many cities in the United States and Canada, but 
frequently neglected his duties in order to carry on studies 
and experiments in electrical science. Before ho was 
twenty-one he had constructed an automatic repeater, by 
means of which a message could be transferred from one 
wire to another without the aid of an operator ; and he 
had also directed his attention to the problem of duplex 
telegraphy, of which he later invented a successful system. 
In 1869 Edison came to New York City, and soon after- 
wards became connected with the Gold and Stock Company, 
He invented an improved printing telegraph for stock 
quotations, for which he received $40,000. He then 
established a laboratory and factory in Newark, N. J., for 
further experiments and for the manufacture of his in- 
ventions. In 1876 he removed to Menlo Park, and later 
to West Orange, N. J., where he continued his experiments. 
Since then his name has been prominently associated with 
all kinds of novelties in practical electricity. Among his 
principal inventions are his system of duplex telegraphy, 
which he later developed into quadraplex and sextuplex 
transmission ; his carbon telephone transmitter ; the micro- 
tasimeter, for the detection of small variations in tem- 
perature; the phonograph, which records and reproduces 
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all manner of sounds ; and his method of preparing carbon 
filaments for the incandescent electric lamp. In 1878 
Edison received the degree of Ph.D. from Union College, 
and in the same year was made a chevalier of the Legion 
of Honour by the French Government. 

Ed in© lit© ^ suburb of London, England, in the 
Enfield parliamentary division of Middlesex, 9 miles north 
of the City by rail. There is an ancient church containing 
interesting brasses and tablets, town -hall, and a free 
library. Cowper and Keats lived here for a time, as did 
Charles Lamb, who died and was buried here. In 1881 
Southgate was separated from Edmonton parish. Popula- 
tion of urban district (3890 acres), (1881), 15,174 ; (1891), 
25,380; (1901), 46,899. 

EdmuiidSs George Franklin (1828 ), 

American lawyer and statesman, was born in Eich- | 
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mond, Vermont, on 1st February 1828. He began the 
practice of law in 1849. He served in each House of 
the Vermont legislature at different times between 1854 
and 1862, and was elected to the United States Senate 
in 1866, where he remained until 1891, when he resigned 
in order to have more time for the practice of his 
profession. He took an active part in the attempt to 
impeach President Johnson. He was influential in pro- 
viding for the electoral commission to decide the dis- 
puted Presidential election of 1876, and became one of 
the commissioners. In the Eepublican conventions of 
1880 and 1884 he was a candidate for the Presidential 
nomination. From 1881 until 1885 he was president pro 
tempore of the Senate.'^ As senator he w^as conspicuous 
on account of his legal attainments, industry, and liberal 
opinions. He was the author of the so-called Edmunds 
Act of 22nd March 1882 for the suppression of polygamy 
in Utah. 


EDUCATION. 


F ormer articles on the subject of education have 
appeared successively in the various editions of the 
Emyclopoedia Britanmca^ and have well illustrated the 
very different aspects under which the subject of education 
may be viewed. Mr James Mills treatise in the Supple- 
ment of 1824 discussed with fulness and much acute- 
ness various abstract questions — e,g.^ the genesis of ideas ; 
the qualities of mind which it should be the chief business 
of education to develop; the instruments of instruction; the 
circumstances, whether material or moral, which operate 
upon and control mental growth ; and the right function 
of domestic, social, and political training respectively, as 
distinguished from formal didactic teaching by means of 
school lessons. Except for a descriptive reference to Jeremy 
Bentham’y famous experiment of a “ Chrostomathic ” day- 
school, there is little in Mr ]\Iiirs article which deals prac- 
tically with the provision or organization of schools, or with 
any propo»salw for l(*gis]ativ(‘ action. The whole of this 
valuable [)iipor is sp(',(‘.ulativo and philosophical, and is highly 
characteristic of its author and of the spirit in which the 
subject of popular instruction was at first approached by 
the leading thinkers of his day. Dr J. D. Morell, one of 
the most disiinguisluul of the first group of inspectors, 
contributed to the edition of 1858 an account of German 
and Swiss education, and a description of the tentative 
efforts which at that date the Government of Great Britain 
was making in the department of public elementary 
instruction. He foreshadowed with much ability the 
probable future of a State system in England on the lines 
laid down by Sir James Kay Shuttleworth — a system then 
in an early and experimental stage, and only beginning to 
attract the serious attention of British statesmen. Mr 0. 
Browning^s article in the ninth edition is mainly con- 
cerned with the growth of educational ideas and theories. 
He followed the precedent set by Aristotle, who in book i 
of the M$taphym$ made a critical survey of the history of 
Greek philosophy from Thales to Plato, and an estimate of 
the merits of the chief metaphysical writers. As a 
descriptive history of the books and speculations which 
aff through the Greek, Roman, and Renaissance periods 
have in different ways heli>ed to shaj>o opinion and policy 
on the subject of education, Mr Browning^s article is 
invaluable to the student who desires to take a ime 
dmsemhle of the several parts of the educational problem, 
and to know what arc the ideals which have from time to; 
time prevailed on this subject, and how far it has' been, 
possible to give practical effect to those ideals. Other 
branches of the general subject will be found treated in, 


detail in the articles Universities and Technical Educa- 
tion. In connexion with each of the countries of Europe 
and of the British colonies and dependencies there will be 
found facts relating to the educational provision made by 
their several Governments, and the way in which the law 
of public instruction is administered. The scope of the 
present article is thus definitely restricted. Its main 
purpose will be to trace the gradual growth of what may 
be called the English system, the forces which have 
controlled it, and the results it effected during the last 
quarter of the 19th century. 

It should be observed m limine that England has a 
unique history so far as public provision for the education 
of the people is concerned. That provision is 
not the product of any theory or plan formulated 
beforehand by statesmen or philosophers. It English 
has come into existence through a long comse edaca^ 
of experiments, compromises, traditions, 
cesses, failures, and religious controversies. What ^ 
has been done in this department of public policy is the 
resultant of many diverse forces, and of slow evolution 
and growth, rather than of clear purpose and well-defined 
national aims. It has been effected in different degrees by 
philanthropy, by private enterprise, by religious zeal, by 
ancient universities and endowed foundations, by municipal 
and local effort, and only to a small extent by legislation. 
The genius, or rather the characteristic mental habit, of 
the English people, is averse from philosophical system, and 
is disposed to regard education not as a science, but as a 
body of practical expedients to be discovered empirically 
and amended from time to time as occasion may require. 
The tendency to distrust theorists and to be afraid of 
legislation has in England been strongly reinforced, and 
indeed largely justified, by the fact that most of the legal 
enactments of the past were negative and restrictive only, 
and were neither calculated nor intended to encourage 
I educational progress. Henry VIII.’s ordinances respecting 
' grammar schools forbade the use of any other than the 
’ authorized primers and Latin books. Elizabeths Act of 
Uniformity severely restricted the liberty of teaching ; 
and the Act of Charles II. in 1662 obliged all school- 
masters, whether lay or clerical, to accept the declaration 
of Conformity, and to obtain a licence from the bishop or 
i the ordinary. The Acts generally known as the Clarendon 
I Code were even more stringent in their requirements, and 
; the dccasional Conformity Act (1711) and the Schism 
1 Act (1713) put it out of the power of Dissenters to hold 
j office or to keep any private or public school. Thus the 
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efforts of later reformers were during many years directed 
rather to the removal of disabilities and hinclxances than to 
the actual encouragement of education by legal measures. 
It was not tiU the year 1779 that the Act was passed 
rendering it lawful for any person to act as schoolmaster 
without subscribing the Thirty-nine Articles. The Test 
and Corporation Acts survived to the year 1829 ; and sub- 
scription to the Articles was enforced as a condition of 
taking degrees at the Universities until 1871. It has thus 
happened that the habitual attitude of the English people 
was for a long period marked by watchful jealousy and 
dislike of aU legislative action. In fact, the evil memories 
associated with the harsh and intolerant legislation of an 
older time caused many Englishmen in the beginning of 
the 19th century to suppose that no influence of the State 
in the spheres of charity, education, or religion could be 
otherwise than mischievous. Hence the popular faith in 
Yoluntaryism. Hence, too, the resistance on the pai't 
of the Nonconformists during a part of the Victorian 
reign to the establishment of any system by which 
the Government proposed to aid and inspect primary 
schools. Nevertheless time has wrought a remarkable 
change in public opinion on this subject. Matthew 
Arnold, who devoted much time and thought to inquiries 
into the systems of foreign countries, tried in his reports to 
convince his countrymen that if once an enlightened 
democracy were animated by a progressive spirit and 
noble ideals, it would be the part of wisdom to invoke the 
collective power of the State to give effect to those ideals. 
Great Britain as a nation has not yet accepted this dictum 
in all its fulness. But it is not difficult to account for 
the slowness and hesitation with which English statesmen 
have approached this subject, and for the lack of 
symmetry and of scientific completeness in so much of the 
national system of education as already exists. What there 
is in that system, both of merit and of defect, wiU be 
better understood by a brief reference to three or four of 
the leading countries of Europe, in which the people, less 
hampered than in England by the traditions of the past, 
have felt free to recognize earlier their national obligations 
in this respect, and to make more systematic provision for 
the education of the people. 

In France, Turgot in 1775 drew the outlines of an elaborate 
system of national education. Talleyrand, even in the midst of 
Prance political and social storms of 1793, formulated pro- 

posals for the establishment, by authority, of a school 
for every 1500 inhabitants. The decrees of Napoleon made further 
provision for academic and higher instruction, for the establish- 
ment of a State University, and for the certification of quali- 
fied teachers. The whole of the legislation of the Consulate 
and the First Empire contemplated a system essentially laic, 
military, and highly organized, under the direct control of the 
Government.^ From that time, notwithstanding frequent aberra- 
tion of opinion and political change, increasing and generous 
sacrifices have been made by the French people to complete their 
edifice of primary, secondary, and superior instruction. Ecclesias- 
tical influence became more pronounced under the Restoration, and 
in 1816 public subventions were made for the maintenance of 
schools. Under the reign of Louis Philippe, Guizot,, with the 
advice of Remusat and Cousin, made special efforts to secure the 
co-operation of the Churches in the business of national education. 
In a circular addressed to 300 elementary teachers in 1833, they are 
exhorted to bear in mind that “ education has never really flourished 
when the religious sentiment has not been combined, in those who 
propagated it, with the taste for enlightenment and instruction.’* 
Accordingly, the law of 1833 expressly enacted that the wishes of the 
parent should always be consulted and followed in what concerned, 
religious teaching. This was effected partly by multiplying 
schools of different confessions and types, forbidding proselytism, 
and exempting children in mixed schools from teaching which 
their parents disapproved. The Government said in effect to their 
Churches ; “ The State cannot make itself denominational, but we 
invite the denominations to make themselves more national. ” The 
response to this appeal was not very cordial ; and when in 1860 
Matthew Arnold made his report on Popular Education in France^ 
he foresaw that the compromise was not likely to last. The efforts 


of Catholics were so far successful that in 1878 official statistics 
showed that more than a fourth of the primary public schools for 
boys and nearly two- thirds of those for girls were under “religious” 
masters and mistresses. But these etiorts, in turn, to obtain in- 
creasing control over the State schools generated corresponding 
intolerance on the part of the extreme secularists, such as M. Paul 
Bert ; and in 1877 a law was passed excluding the bishops from 
the Supreme Council of Education. Further measures in 1880 
forbade the Jesuits to take any part in teaching, either in public or 
in private schools ; and in 1886 it was enacted that none hut lay 
teachers should be recognized in the public schools. The 
various stages by which the popular education of France has been 
gradually and completely secularized are clearly and fully de- 
scribed by Mr Lecky in chapter vi. of his Democracy and L%l)erty. 
Notwithstanding the liberal subsidies, both national and depart- 
mental, by which the common school system is now supported, it 
cannot he said that the system is coextensive with the needs of the 
nation, or that it satisfies the wishes of the people. In a parlia- 
mentary paper prepared by the writer of this article it was shown 
{Memorandum on the Working of the Free School System in America, 
France, and Belgium, 1891) that the complete secularization of 
the public school had aroused the hostility of the Roman Church, 
and had caused a large number of schools and scholars to be 
detached from the public school system and taught inde- 
pendently in voluntary or confessional schools. The statistics 
of that year showed that of the 5,545,000 scholars reported as 
enrolled in primary schools, 1,166,477, or more than one-fifth, 
were in private or denominational schools; of these, 370,772 were 
boys and 795,705 were girls. In Paris the disproportion was still 
greater, for while 111,112 scholars of the age from 6 to 13 were in 
the public schools, 71,850, or nearly two-fifths of the whole, were 
in schools outside the State system. 

The returns for 1899 show how this tendency has continued, 
and that the number of the ^xoles confessionelles as compared 
with those aided and regulated by the State continues to increase. 
There were in that year in public primary schools 95,233 lay 
teachers and 9929 congriganistes, and in private schools 6994 lay 
teachers and ^8,757 congriganistes. The total number of scholars 
in private or confessional schools had risen to 1,324,684. Besides 
these numbers in primary schools proper, the returns show that in 
ieoles primaires supirieures or in cours compUmmtaircs there were 
enrolled 56,051 scholars, and in the icoles maternelles or infant 
schools 532,077 younger children. 

The most notable of recent changes in France concerns the 
higher academic education. At the time of the Revolution there 
were twenty-one universities governed by local academic bodies 
independent of each other, and for the most part feeble and 
inefficient. Napoleon created in their stead one Imperial institu- 
tion, which was intended, under the name of the University 
of France, to co-ordinate and control the whole educational 
organization in the country, under the direction of the Minister 
of Public Instruction for the time being, who was to be ex 
o-fficio Grand Master of the University of Franco and Ecctor of 
the Academy of Paris. The local academies had no power to 
confer University distinctions ; but degrees in Letters and in 
Science were instituted by the State, and demanded by it as a 
guarantee for admission to certain professions and public offices. 
The University of France, thus constituted, continued all through 
the Restoration, the Government of July, the Second Empire, and 
part of the third Republic to dominate the education of the 
country, notwithstanding the efforts of Guizot and others to sub- 
stitute for the separate faculties and schools a number of inde- 
pendent universities, and to make them centres of intellectual life. 
The general deshe on the part of scholars and men of science for 
decentralization, and for restoring independence and some power 
of initiation to the local academies, ibund expression in the Act of 
1896 and in the Decree of July 1897, which practically abolished 
the State University of France, and gave to sixteen institutions, at 
Paris, Bordeaux, Lille, Lyons, Montpellier, Nancy, Toulouse, Aix, 
Marseilles, Caen, Dijon, Grenoble, Poitiers, Rennes, Besan^on, 
and Clermont, each comprising several faculties, largefr liberty 
and autonomy-— e.g., the power to grant diplomas and certificates 
apart from the State degrees. The new law also handed over to 
these universities such fees for enrolment, and for the use of 
laboratories and other facilities for practical work, as were paid by 
the students of the faculties. The history and probable educa- 
tional effect of this great reform are admirably siiromarized by M. 
Louis Liard in his article Les UnirersiUs Franqaises in thb 
fourth volume of Special Reports on Educational Subjects issued 
(1900) by the English Board of Education. 

It is interesting to compare with these details the history of the 
neighbouring country of Belgium, which during the same period 
has gone through similar educational experiences, 
but has arrived at different practical conclusions. 

Though small, it is a highly prosperous country, full of indus- 
trial enterprise and activity, and it presents in a compact form 
illustrations of some of the more important problems concerning 
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education, especially those which affect the relation of the State 
to religion and the Church. Its history dates from 1831, when, 
on its separation from the kingdom of the Netherlands, it received 
its constitution under King Leopold. At that date its population 
was 2,800,773. In 1897 the numbers had reached 6,580,593. 
‘The rate of annual increase in the population is 14 per thousand, 
as compared with Germany, 11 ; Holland, 13 ; Austria, 9 ; Great 
Britain, 8 ; Switzerland, 7 ; Hungary and Sweden, 10 ; Italy and 
Spain, 4 ; and France, *09. The density of its population is 
remarkable, there being 224 inhabitants jjar kilometre, carr6, as 
compared with Great Britain, 126 ; Germany, 96 ; France, 71 ; 
Italy, 109 ; Spain, 36 ; Sweden, 11 ; and Norway, 6. (See article 
Belgium.) 

One of the articles of the Constitution of 1831 asserts definitely 
the principle of the liberty of instruction. Private or individual 
.enterprise and initiative are therefore not forbidden ; but owing to 
the completeness of the State provision for primary, secondary, 
.academic, and technical instruction, there is little room for such 
.enterprise, and, except on the part of clerical authorities desirous 
to secure provision for religious instruction, hardly any private 
schools can be said to exist. But this exception is important. 
Its history has shown in Belgium since 1831 successive changes 
in popular opinion on the relations between Church and State 
which have from time to time profoundly modified the educa- 
tional system. At first the law, as it was consolidated in 
1842, required every commune to maintain a school or schools 
for primary instruction, that is to say, for children of ages from 
6 to 14. The cost of building was to be defrayed by the com- 
mune, and the annual maintenance was to he provided partly 
by a subvention from the State, in addition to a nearly equal 
.sum from the commune, partly and to a much smaller extent 
— about 3 per cent, of the total revenue — from the fees paid by 
parents. Practically primary education was gratuitous in all the 
large towns and in many rural districts ; and provision was made 
that in all cases the children of indigent parents could claim, 
either from the local charity bureau or from the commune, the 
moans of exemption from the payment of fees. “The law of 
1842 made religious instruction obligatory, and placed it under the 
direction of the minister of the faith profe.ssed by the majority of 
the pupils in the school, children not belonging to the denomina- 
tion of that majority being dispensed from attendance at the 
religious lessons. Supervision of this religious teaching, including 
inspection of its methods and results and the choice of text-books, 
was entrusted to the ecclesiastical authorities, who were represented 
(in a consultative capacity) in the Central Office, and were required 
to make an annual report to the Minister " (see “Recent Legislation 
in Belgium,” vol. i. of Special Reports on Educational Subjects, 
1897). This compromise lasted thirty-seven years ; but meanwhile 
there was a steady growth of one section of public opinion hostile 
to any “ association of the State with the action of a favoured 
Church,” on the ground that it violated the spirit of the Belgian 
Con.stitutioii. The law of 1879 accordingly prescribed that religious 
(education should bo left wholly to the care of the families and to the 
clergy of different faiths. The system of religious inspection was 
abolished, religious instruction ceased to be included in the 
ourrioulum of the communal schools, and in its place instructors 
were enjoined “to give moral precepts and to inculcate sentiments 
of duty, of love for country, respect for national institutions, and 
attachment to constitutional liberty,” This provision was not 
found to satisfy the educational requirements of a nation in which 
the Roman Catholic Clmrch oxercisea an exceptionally powerful 
influence. The purely secular, or rather non-religious, character 
of the State schools ww from the first distasteful to the authorities 
of that Church ; parents were exhorted to withdraw their children 
from the communal schools, and private and denominational 
schools were established by the efforts of the congregations and the 
clergy. These schools received no subventions from the State, yet 
they attracted year by year a larger number of scholars. In 
1883 there were in the public or communal schools 320,709, 
and in the private or Catholic schools 479,280 scholars. It was 
computed that in that year there were for every 100 inhabitants in 
the kingdom 14 children in elementary schools, of whom 8 '47, or 
59*9 per cent., were taught in 4cole$ confessio'mlUs, and only 5*67, 
or 40 per cent., in the schools provided by the State. A strong 
Catholic majority at the general election of 1884 led to the enact- 
ment of a new law, which, though not relieving the communes 
from the responsibility of providing schools, gave liberty to place 
religious aufl moral instruction at the head of the curriculum, and 
also to accept as icolcs adopUes, and to assist by public funds and 
recognition, the confessional schools which had since 1879 been 
maintained by the private efforts of the Church. Provision was 
further made entitling any twenty parents of children of school 
age to demand either a school of the normal communal type, or 
one which gave separate religious instruction in the tenets of the 
Church. Subsequent le^lation in 1895 took a further step in the 
same direction, gave additional subsidies to private or confessional 
schools, and made religious instruction obligatory in the first or 


last half-hour of each school attendance, children whose parents 
so desired being excused. It further required that the inspection 
of religious instruction shall be exercised by the ecclesiastical 
authorities. ^ The effect of this change has been to cause a large 
diminution in the number of communal schools and a consider- 
able increase in the influence of the clergy. There is no immediate 
prospect of any reversal of the policy which has thus made the 
Belgian system of public education essentially denominational, 
although the proportion of Catholics has somewhat declined. The 
general election of 1900 resulted in the return of 85 Catholics, 33 
Liberals, and 34 Socialists to the Representative Chamber, and of 
47 Catholics and 29 Liberals to the Senate or Upper House. 

The returns for 1899 show that a total of 940,370 children, or 
nearly one-sixth of the population, are in attendance in primary 
schools. Of these, 475,487 (292,382 boys and 183,105 girls) are iu 
communal schools, 168,397 (57,310 boys and 111,087 girls) iu 
adopted schools, and 120,416 (46,513 boys and 73,903 girls) in 
private or confessional schools, besides 176,070 infants in ecoles 
gardiennes. It will be observed that the proportion of girls 
under direct clerical influence is greater than that of boys. In 
the staff of teachers the effect of the new law has been very marked. 
There were in 1894 in the communal schools 9275 lay school- 
masters and 200 members of religious orders, and in the denom- 
inational schools now “adopted” 1252 lay schoolmasters and 411 
religieuses. Out of the 7418 mistresses, 3419 (of whom 3225 are 
employed in adopted schools) are rdigieuses. There are in the 
whole country 19 training colleges for men and 34 for women, and 
the aggregate number ot normal students is 3585, who furnish 
an annual supply of certificated teachers [diplomas) of 915. The 
total annual cost of primary education is 33,318,328 frs., of which 
the State contributes 13,868,045 frs. : the communes, 15,402,204 
frs.; the fees of parents, 1,314,410; charitable endoivments, 
226,801 ; and the bureaux do bienfaisance, 334,372, 

Some light is thrown on the degree of efficiency attained in 
primary education by the official returns of the examination of 
young men drawn annually for military service. These show 
that the number unable to read and write was in 1870, 29*23 per 
cent. ; in 1880, 21*66 per cent. ; in 1890, 15 '92 per cent. ; and in 
1898, 12 '83 per cent. In 2116 continuation schools, held for the 
most part in the evening and for adults, there were 91, 269 scholars. 
The provision for secondary instruction may be regarded as ample. 
In the special normal schools for higher or intermediate teachers 
t]^ore were in 1898, 56 men and 92 women students. The High 
Schools or Ath4n4es JRoyales were attended in 1897 by 5657 
scholars, the State intermediate schools {ecoles moyennes) by 
13,923 boys and 5497 girls, and the communal secondary schools 
by 1518 boys and 1440 girls. Academic education {enseignement 
supirieur) in connexion with the four Universities of Brussels, 
Ghent, Li^ge, and Louvain is provided for a total number of 4951 
students, or 75 for every 100,000 of the entire population. Of 
these, 636 are entered in the Faculty of Arts and Letters, 1028 in 
that of Science, 921 in Law, 1172 in Medicine, and 54 in Theology. 
For special instruction in the Fine Arts there are in the kingdom 
87 academies and schools of design with 15,958 pupils, and 53 
conservatoires or dcoles de musique with 13,063 pupils. Thus the 
country may be said to possess, in proportion to its population, a 
very complete equipment of primary, secondary, technical, and 
academic or university education. 

A Dutch law of 1867 established throughout the Netherlands 
an excellent system of national education. Secular teaching alone 
was to be endowed with public funds. No schoolmaster Holland, 
in the national schools was allowed to give religious _ 
instruction, or “to say, do, or tolerate anything disrespectful 
to the religion of any class of pupils.” Religious teaching was ' 
left wholly to the care of religious bodies, who were permitted to 
provide it in the schoolrooms, outside the regular school hours. 
This system was confirmed by the law of 1878. But it proved 
unsatisfying to the large and earnest minority of religious persons 
who had set up at their own expense schools for the denominational 
education of their children. In 1888 no fewer than 480 of these 
“Bible schools ” were found to be maintained by voluntaiy gifts, 
with 11,000 teachers and 79,000 pupils (cf. Lecky, Democracy and 
Liberty, ii. p. 72). The law has since 1889 been so altered as to 
permit these schools, on fulfilling certain conditions of efficiency, 
to receive regular subsidies and inspection from the State. The 
result is in Holland a mixed system which, while leaving the 
public secular schools undisturbed, recognizes voluntary and 
religious schools, and offers to aid them with grants of public 
money. 

The following statistics show the latest returns respecting 
primary education in Holland. Further details will be found in 
the important report of Mr. Balfour in the fourth volume of Special 
Reports issued by the English Board of Education. 

In the school year 1898-99, 730,688 pupils were receiving 
primary education in Holland. This figure includes both girls 
and boys. The total population on 31st December 1898 was, 
according to the communal population returns, 5,074,632. 

S. III. — 83 
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The 730,688 pupils were distributed among the various classes 
of schools as follows ; — 

In Public Primary Schools — 

Boys .... 280,152 

Girls .... 223,579 

503,731 

In Subsidized Private Primary Schools — 

Boys .... 130 

Girls .... 770 

900 

In Private Primary Schools not receiving 
Government subsidies — 

Boys .... 99,340 

Girls .... 126,717 

226,057 

Total, . . . 730,688 

It is noticeable that whereas the figures for all primary schools 
amount for the year 1899 to 730,688, and for the year 1898 to 
719,415, showing an increase for the attendance of all schools of 
11,273, the increase has been mainly confined to the public schools 
and the unassisted private schools. 

Possibly the explanation of these facts may be found in the 
conditions attacliing to Government grants to private or denom- 
inational schools. 

Such grants were first instituted by the law of 1889, which 
established the compromise by which the long-standing religious 
difficulty seems finally to have been settled. Yet after ten years 
of operation, the law of 1889 has enabled the Government to make 
grants to eighteen only out of 1448 private schools. And while 
the number of schools receiving Goyernnient ^ants has decreased, 
the unassisted private schools show a great increase, larger even 
than that of the public schools. 

The following are some of the conditions that have to he fulfilled 
by a private school claiming a Government grant under the Act 
of 1889 

1. It must he managed by an association or institution possess- 
ing^ the rights called ‘‘civil personality” (similar to the English 
“rights of a corporation”). 

2. Its headmaster must possess the rank of instituteur-en-cTief^ 
or ‘ ^ master-in- charge. ” 

3. The instruction must comprise all the obligatory subjects of 
primary education, 

4. Instruction must be given in obligatory subjects during at 
least eighteen hours per week. 

5. The school must possess a body of rules and regulations 
which are binding upon it, and must annually receive the signature 
of the Inspector of the arrondissement, whose duty is to see that 
the rules are not contrary to school law. 

It is, therefore, to the conditions which preclude private schools 
from applying for Government grants that we should look for an 
explanation of the figui'es already given. These negative con- 
ditions are as follows : — 

No school can claim a Government grant 

(1) in which there are not more than 25 pupils more than six 

years of age ; 

(2) in which the school fees exacted reach an average of 80 
florins per pupil ; 

(3) which has been established or is managed for pecuniary 
profit. 

It should further he noted that whereas Government gi'ants are 
made to public schools, in aid of new buildings, repairs, &c., to 
the amount of 25 per cent., no such grants are made to any private 
school. 

If the explanation of the small number of private schools 
receiving Government grants is not to be found in the conditions 
attached to them by the law of 1889, — and it will be generally 
agreed that those conditions are in no sense onerous, — ^then the 
only explanation is that the members of religious and charitable 
associations who direct the private schools of the country preler 
partial freedom from Government control, and will not sacrifice 
this in order to gain Government assistance. 

In Matthew Arnold’s report to the Schools- Ingniry Commission 
in 1866, he said, “The school system of Germany, in its com- 
Qermaay carefulness, is such as- to excite the 

foreigner’s admiration.” There is, in fact, no country, 
in Europe in which more skill, statesmanship, and public spirit 
have been brought to bear on national education. So early as 
1649 the General Synod of Wurtemberg (G. Perry, Oerrmn 
Elementary Schools, p. 24) required that’ parents should send 
their children to school. Similar regulations :were enforced in 
Saxony in 1764, in Prussia in 1736, and iu Bavaria in 1802. 
The Prussian Constitution of 1850 declares “that adequate provision 
for the education of the young is, made by means of public 
schools; and that parents and their representatives' may not- 
leave their children and foster-children without -the' instruction 
prescribed for the public elementary scho 9 ls.” The laws in,,tbe 


several German states differ slightly in some details, but generally 
enforce attendance from the age of six to fourteen, and an addh 
tional attendance at a Fortbildungschule is frequently required 
in the evenings or on Sundays, e.g., in Saxony, Saxe-Weimar, 
Saxe-Coburg-Gotha, and E esse, for either two or three years after 
attaining that age. In the kingdom of Saxony alone there -were 
1900 such institutions, with 77,808 boys. Long habit and 
tradition and the public opinion of the industrial classes have 
rendered the attendance laws easy of enforcement, and it is com- 
puted that the absences from school vary from 3*6 to 7 per cent., 
and seldom exceed 6. Moderate school fees are exacted in Prussia, 
Saxony, and Bavaria ; but some municipalities — notably those of 
Berlin and Dusseldorf — have made the instruction in the com- 
munal schools gratuitous. (Arnold, Pexjort to Education Depart- 
ment, 1886, p. 4.) On the average of the whole kingdom of Prussia, 
school fees meet 20 per cent, of the cost of teaching in the 
popular schools, endowments 12 per cent, the municipalities 
55 per cent., and the State 12 per cent. In Bavaria the fee 
is fixed at a minimum of eightpence and a maximum of one 
shilling and fourpence per quarter. In Saxony the minimum fee is 
three shillings per annum, but a higher charge is made according 
to the means and social status of the parents. But in all the 
states provision is made for the gi’atuitous instruction of the 
very poor. The general rule in Germany is “a school fee where 
the scholar can afford to pay it, remitted where he cannot.” As 
to the quality of the school instruction, Arnold, in the same 
report, describes a fuller programme for the elementary schools 
than in England : religion, German, English, history, geography, 
arithmetic and algebra, geometry, writing, drawing, singing, and 
gymnastics being all included. In the opinion of that acute 
observer, the methods of teaching in Germany were more gradual, 
more natural, and more rational than the English ; and the religious 
teaching, chiefly in the form of Bible history and extracts and 
evangelical hymns, appeared to him to be specially interesting and 
intelligent. In 1896 Prussia had a population of 31,840,795 
persons.' It was then computed that 223 out of every thousand of 
the population were between the ages of five and fifteen, and that 
the number of scholars actually in attendance in the Volkschulen 
was 5,236,826. 

The famous Prussian Minister of Instruction, Dr Falk, sought 
energetically in his anti-clerical campaign (the Knltur-Kampf) 
to make national education more completely secular in its char- 
acter. The drastic “Falk Laws” of 1873 were chiefly directed 
against the Catholic Church and the influence of the priests in 
education. They gave to the State the right to inspect all educa- 
tional institutions, both private and public, and resulted in the 
closing of many seminaries and establishments of religious orders. 
But after the death of Pins IX. in 1878, diplomatic relations 
between the Government and the Yatican were restored, and Prince 
Bismarck succeeded, after direct negotiations with Rome, in 
mitigating the severity of the Anti-Catholic Laws. Subsequent 
efforts of the Catholic party in the Reichstag to increase clerical 
influence over education have, however, failed. But from 1887 
a more conciliatory policy towards the religious bodies has been 
adopted in Prussia, and provision has been made in the State- 
schools for the separate religious instruction of Roman Catholics,' 
Protestants, and Jews in accordance with the wishes of tho 
parents. Dr Falk resigned office m 1879, and died in 1900. 

It is evident that Germany owes as much as any other country 
to a strong sense of the national importance of education, and to 
the consistent* and resolute efforts of her statesmen during many 
years to develop and to perfect it. Hence, as Mr Sadler has said 
{Problems in Prussia, Special Deports, vol. iii. p. 89), “ Through' 
the labour of generations the public higher schools for boys stand, 
from several points of view and in many important respects, as- 
models to the world. They are unrivalled in their high level of 
many-sided attainments. Thought has been lavished on the 
planning and concentration of their studies. The quality, the 
range, and the method of their teaching are under the watchful 
care of State inspectors, themselves experienced in the work of 
secondary education. All the schools are thus scrupulously kept 
up to an exacting standard of excellence. Prussia, in particular, 
owes much to Stein, to Humboldt, to Wolf, and to Schleiermacher, 
and in the department of primary education to the ideas of 
Pestalozzi and to the inspiration of Fichte.” So early as 1794 the 
.Allgemeines Landrecht formally declared schools and universities 
to be State institutions. In 1808 there was established a special 
section of the Home Office for worship and public instruction, and 
from the year 1817 this section has been separated from the Home 
Office and has constituted an independent Education Department. 

Switzerland, with its small population of 2,993,334, has long been 
distinguished for its educational efforts and resotirces. It vi^as the 
home of De Fellenberg and of Pestalozzi ; and it is here ' 
that some of the most fruitful experiments in public 
instruction have been tried. An article in the Federal 
Constitution' requires that throughout the country “primary 
instruction shall be obligatory, and in public schools gratuitous.’ 
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All the cantons comply with this general law of the Constitu- 
tion ; hut each of them has its own school law, and the right to 
provide and to regulate their local schools is jealously guarded 
by the several cantons. Every proposal to extend the power 
of the Bund over primary education has been met with strenuous 
opposition. 

The total expenditure from public funds on all the grades of 
education amounts to £1,617,201 ; that is to say, £948,788 on 
primary education, £223,118 on higher primary and continua- 
tion schools, £30,530 on training colleges, £167,089 on lycees 
and other secondary and intermediate schools, £97,250 on univer- 
sities, and £150,426 on technical instruction. The contribution 
of the communes amounts to 51*7 per cent, of the total expendi- 
ture, that of the cantons to 42 ’2 per cent., and that of the Bund 
to 6T per cent., this last being mainly a recent grant for 
technical instruction only, and appropriated chiefly to the 
Folytechnicum, or Technical University at Zurich, which is a 
federal and not a cantonal institution. The entire revenue for 
general edncation may thus be said to he derived from local 
resources. There are differences of some importance in the pro- 
portion of revenue assigned in different cantons to primary and 
secondary instruction respectively ; e.g.^ in Bern and Lucerne 
secondary and higher schools are gratuitous and the public sub- 
vention is large j in Zurich and other cantons moderate fees are 
charged. 

By a decree of April 1891 the Swiss Confederation proposed 
to grant subsidies for the encouragement of technical and com- 
mercial instruction, and also to furnish bursaries for scholars 
specially q^ualified by their capacity and industry, to enable them 
to attend the higher courses of a local commercial school. These 
must be boys of fifteen, who are to undergo three years’ instruction, 
and at the end to receive a diploma. There are fourteen such 
schools in Switzerland. The chief subjects of instruction are : 
mathematics, arithmetic (including book-keeping, office work, and 
commercial law), political economy, some branch of technology, 
natural science, chemistry and industrial geography, one foreign 
language at least, type-writing, shorthand, gymnastics and 
military exorcises, visitiug factories under supervision, and writ- 
ing descriptive accounts of the same, l^ees are paid amount- 
ing to from 30 to 100 frs. for natives and 60 to 200 frs. for 
foreigners. In 1895, in the school subsidized by the Federal 
Government, the fees paid by students amounted to 47,891 frs., 
and the Federal subsidy to 63,250 frs. The total number of 
pupils was 642. 

The provision for the training of teachers is ample. There are 
24 State and 13 private normal colleges, with 2600 students. 
Most of these institutions are training colleges pure and simple, 
hut ten of them form parts or appendages of higher primary 
schools. 

There are no pupil teachers, hut candidates for admission to a 
training college must have been in a higher primary school for two 
years. The cuiTiculum extends over two or three years. Prom- 
ineut importance is given to music, to pedagogy, theoretical and 
practical, and every student is required to study one language 
other than the mother-tongue, and some branch of experimental 
science. Arrangements are also made for an annual Alpine excur- 
sion of three or four days for botanical or geological research, or 
for visits to famous institutions. The annual cost is about £22 
for each student, the State and the communes contributing 
three-fourths ; the rest is partly derived from voluntary con- 
tributions and partly from the fees paid by parents ; but by 
means of bursaries, graduated to suit the private circumstances of 
the students, these fees are so reduced that they seldom amount 
to £6 per annum. Certificates of competency are granted by the 
Council of Education for each canton, and not by the Federal 
Government. There is only one (in Canton St Gall) training 
college for higher primary or for secondary schools, but candidates 
who nave had the full qualification of an elementary teacher, and 
have in addition served one year as assistant teacher and studied 
for two years at a university, may come up for the higher 
teacher’s certificate (SekwtdarschuUehrer), The teacher is not, as 
in England, required very early to pursue his professional and his 
general education jiarf he must up to 17 at least con- 

tinue in a course of liberal training, and not attempt to take 
up pedagogic study or practice until after that age. The religious 
difficulty appears to nave been for the present satisfactorily 
solved. Matthew Arnold (Special Report to the Bducation Depart- 
mewt, 1886) cites the article of the Swiss Constitution: ‘^The 
public schools shall be capable of being attended by adher- 
ents of all confessions without injury to their freedom of 
faith and conscience.” He adds that no difficulty has arisen in 
giving effect to this principle. The Swiss communes have in 
eveiy popular school religious instruction in the faith of the 
majority -* Catholic instruction in cantons like Lucerne, and 
Protestant in Protestant cantons like Zfirich. Where there are 
enough children of the confession of the minority, a separate 
school is established for them ; where there are not enough, the 


children often attend the religious instruction of the majority, if 
the parents consent. In the great town school of Lucerne, 400 
Protestant children were found attending in class with 2900 
Catholics, the Catholic children receiving their religious instruction 
in the school, and the Protestant children out of school and out of 
hours. 

The foregoing details as to four of the most progressive 
countries of Europe will serve as a basis of comparisou, and 
will render more intelligible the fact that in 
Great Britain the educational problem has from 
the first presented special difficulties, and has been less 
systematically and more tardily solved. In the northern 
part of the island the solution of that problem has proved 
less complex than in England and Wales. Some of the 
conditions in Scotland have been exceptionally favourable. 
So early as 1560 the Church Assembly, largely owing to 
the infiuence of John Knox, put forth its Booh of Di^ci^ine^ 
containing provisions, soon afterwards ratified by the 
Estates of the realm, requiring that every parish kirk 
in a town should have its Latin school, and that in the 
rural districts there should be elementary schools, and in 
large towns colleges for teaching logic, rhetoric, and the 
Greek and Eoman languages. This legislation, confirmed 
by Acts of the Scottish Parliament in 1633 and 1696, and 
further enforced in 1803 by requiring -each parish to pro- 
vide a house and stipend for a schoolmaster, has resulted 
in the gradual production not only of a higher level 
of education in the country, but also of a universal 
recognition of the value of instruction on the part of 
the community, including peasants and persons of all 
ranks. The parochial schools, the burgh schools or 
academies, have for many generations been in close rela- 
tion to the Universities. The religious difficulty so acutely 
felt in the southern portion of the island has been greatly 
reduced in Scotland owing to the practical unanimity of 
the people in the adoption of the Presbyterian form of faith. 
Hence the educational progress of Scotland has in many 
respects been more steady than in England, and has not 
been confined to the primary schools. The report of the 
Scottish Education Department for 1899 shows that with 
an estimated population of 4,290,619, the country pos- 
sesses 3535 separate departments in primary schools, with 
an attendance of 681,334 scholars, and 1016 evening 
continuation schools, with 57,729 scholars. The return 
of teachers shows that 10,676 are fully certificated, 2371 
are assistants, and 4111 are pupil teachers. The experi- 
ence of the Scottish Education Department, like that of the 
English, has led by degrees to the gradual abandonment 
of the practice of individual examination of children in • 
standards as the basis for the computation of the parlia- 
mentary grant, and to the substitution of a normal or 
block grant for one determined by the number of passes 
in separate subjects. Otherwise the features of the Scottish 
system which distinguish it from that of England are; 
(1) the provision that “the normal grant may, on the 
recommendation of the inspector, be reduced by not less 
then one-tenth nor more than one-half for faults of instruc- 
tion and discipline,” thus retaining the principle that public 
aid shall be proportioned to the efficiency of the ^school 
(Art. 32) ; (2) the award of a merit certificate after the 
age of twelve to all who pass a satisfactory examination in 
the ordinary subjects of an elementary school course, thus 
recognizing the importance of an individual examination 
of scholars at the end of their course; (3) the special 
encouragement given to advanced departments in element- 
ary schools ; (4) the larger proportion (more than two to 
one) of trained to untrained teachers, and of head teachers 
who have graduated at the Universities ; (5) the increasing 
influence of the Scottish Education^ Department over 
secondary and technical schools, exercised by means of 
inspection, by direct subsidies under the Education and 
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Local Taxation Account Act (Scotland) of 1892, and by 
the award of leaving certificates and bursaries after the 
examination of pupils. 

In Ireland the problem of national education has assumed 
a shape differing in many ways from that prevailing in other 
parts of the Urdted Kin gdom. Its present system 
Ireland. local initiative — either private or muni- 

cipal — and more to the direct action of the Government. 
The population is more sharply divided in rehgious pro- 
fession, at least 75 per cent, being Homan Catholics, about 
11 per cent, members of the Anghcan Church, and 11 per 
cent. Presbyterians, chiefiy in the province of Ulster ; the 
minor dissenting communities, so numerous in England, 
being almost unknown. These conditions should be borne 
in mind in any attempt to estimate the historical develop- 
ment of the Irish system or to compare it with that of 
Great Britain. In 1831, two years after the enactment of 
Catholic emancipation, Lord Grey’s Government established 
a Board of Education composed partly of Eoman Cathohc 
and partly of Protestant members. To this body was en- 
trusted the control of all funds which might be annually 
voted by Parhament for the purpose of erecting schools, 
visiting and inspecting them, making gratuities to teachers, 
establishing a model school for the training of teachers, 
and supplying school-books and necessaries. Before 
this date grants had been made in aid of the Charter 
Schools, the Foundling Hospital, and the Kildare Place 
Society — a body which had been founded in 1811, and had 
sought to provide a system of schools wherein Catholics 
and Protestants might be instructed together, and the Bible 
might be read without note or comment. This society 
did not wholly succeed in obtaining the co-operation of the 
heads of either the Cathohc or the Estabhshed Church. 
The Commissioners, however, in the earlier stages of their 
administration endeavoured to obtain such co-operation by 
means of a system of combined moral and literary instruc- 
tion, and separate rehgious instruction for children of 
different faiths. At first the Board also prepared for 
general use books of Scripture extracts from the historical 
portions of the Bible and from the Psalms, the Gospel of 
St Luke and the Acts of the Apostles ; and for a time the 
use of such books continued in the schools with the partial 
approval of the authorities of both Churches. But this 
compromise ultimately failed. The story of its failure, 
and of the gradual steps by which the Commissioners have 
abandoned the attempt to secure a mixed and compre- 
hensive plan and have adopted a practically denominational 
system, is fully told by Mr Sadler {Special JReportSj 1896- 
97, p, 211), and is further described in careful detail in a 
memorandum in the same volume by Mr C. T. Redington, 
late Resident Commissioner. It must ' suffice here to refer 
to the most recent changes, especially to those which have 
resulted from the Report of the Viceregal Commission of 
Inquiry into Manual and Practical Instruction, 1897. 
With regard to the administration of the public grant, 
there is a fundamental difference between the conditions 
under which the Irish Commission acts and those which 
have controlled the English Education Department. This 
Department does not appoint teachers nor dismiss them, 
promote them or pay them. It neither builds nor furnishes 
the schools, nor regulates the duties of the staff, the choice 
of books, or the course of instruction. It simply makes a 
grant in aid to local managers, who have full power to 
supply these things at their discretion. Hence there was 
no other way open to the central Department' to secure the 
efficiency of a school than by withholding a grant, or gradu- 
ating it in accordance with the result of examination. 
But in Ireland the Central Board generally erects the 
school buildings of the vested schools,” it has the power 
to fix the stipends of teachers, to augment those stipends 


for good service, and to make aU needful provision for 
the equipment of the school and for determining the 
course of instruction. Thus the Board has ample means 
of securing a good educational equivalent for its outlay. 
Nevertheless, until recently a considerable portion of 
the grant paid to teachers was made to depend on the 
answers given by the scholars when examined individually 
in each separate subject of a very extensive programme. 
The Commissioners have lately recommended a con- 
siderable modification in the system of distributing the 
grant. New rules were sanctioned in 1900 providing that 
teachers should in future be paid {a) a fixed salary, called 
a grade salary, there being three grades of teachers ; 
(b) an additional salary called continued good service 
salary, which may be increased triennially; and (c) a 
capitation grant on the average attendance of the scholars. 
The teacher’s position in the school, his length of service, 
and the goodness of his teaching, as attested by the pro- 
ficiency of the scholars and the reports of the inspectors, 
are all taken into account in determining the salary of 
the teachers and their promotion from one grade to a 
higher. In this way the administration of the funds is cal- 
culated to secure efficiency by other means than that of 
payment by the results of individual examination, a 
plan now definitely abandoned. Other provisions in the 
newest regulations of the Board, for increasing the respon- 
sibility of local managers, for the preparation of reports of 
progress, and for giving to parents a more direct interest 
in the educational welfare of their children, have been very 
carefully framed in the light of recent experience, and are 
fuR of promise for the future. 

A new department has been created for the promo- 
tion of technical instruction, and an active society, for 
Irish Agricultural Organization, is already trying some 
valuable and most hopeful experiments in the establish- 
ment in the rural districts of creameries, fruit-growing, 
poultry-yards, and the economy and distribution of farm 
produce. 

The estimated population of Ireland being 4:, 53 1,051, the 
returns show that the number of pupils on the rolls of the 
national schools was 796,163, or more than one-sixth of the 
population. The number in average daily attendance, how- 
ever, was 513,852, or only 64*5 per cent, as compared with 
the number on the roUs. Of the scholars in (a) schools 
under Roman Catholic teachers exclusively, 192,278, or 
94*7 per cent., are Catholics, and 11,103 are Protestants; 
in (h) schools under Protestant teachers exclusively, 7512, 
or 9*8 per cent., are Catholics, and 69,240, or 90*2 per 
cent, are Protestants; and in (c) schools under Catholic and 
Protestant teachers conjointly, 3818, or 58*8 per cent, 
are Catholics, and 2672, or 41*2 per cent., are Protestants. 
The proportion of schools which are specially denomina- 
tional schools, and are solely attended by Roman Catholic 
or by Protestant scholars, has steadily though slowly in- 
creased, and the last returns show that it reaches 62*5 
per cent The total revenue of the schools is £1,215,816, 
of which £1,149,692 is derived from the State, including 
£83,818 from the Customs apd Excise grant From all 
local sources together, including subscriptions and endow- 
ments and the fees paid by parents, the amount available 
is only £66,124. It is computed that the sum needed per 
head for elementary education is £2, 7s. ll|d., of which 
£2, 5s. 3d. is contributed , by the State and 2s. 7-id. from 
all other sources. 

The Board of Education maintains one Training College 
(undenominational), in Marlborough Street, Dublin, under 
its own management, and subsidizes four other Training 
Colleges, of which two for men and one for wjomen are 
under the care of the Catholic hierarchy, and one for 
men and women is managed by the Protestant Episcopal 
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Ghurcli of Ireland. These institutions provide training 
for 380 students in the two years’ course, and for 217 in 
the course for one year. The total number of students 
who passed the final examination qualifying them for 
recognition as teachers was in 1899, 159 men and 159 
women. 

The Board does not provide or support secondary schools, 
but encouragement is furnished by the examinations and 
certificates, with result fees, under the Irish Intermediate 
Education Act of 1878. All schools, whether denomina- 
tional or not, including those of the Christian Brothers, are 
admitted to participate in the distribution; and in 1890 
the sum allocated under the Local Taxation Act made 
it possible to augment the result fees, and was placed at 
the disposal of the Intermediate Education Board for that 
jDurpose, 

In England the problem of national education has been 
rendered more difficult, partly by the complete absence 
until 1846 of any national recognition of the 
aad^Wales public education, partly from the 

’ great variety of Churches and of theological 
beliefs in the nation, and partly from the practical isola- 
tion of the Universities, the intermediate schools, and the 
public elementary schools from one another. Of these 
difficulties, one which has given most concern and trouble to 
English statesmen has doubtless been that of determining 
the religious basis of national education. As one studies 
the history of thought and controversy in other countries 
m regard to religious teaching, it is seen that there are 
possible three sharply-defined forms of opinion on this 
subject : — (1) There are those who contend that the State 
being a secular institution, having no religious creed of its 
own, and yet composed of persons of very different reHgious 
belief, ought to confine itself absolutely to secular in- 
struction, and to leave the teaching of theology to the 
several Churches. This is the principle on which the 
school systems of Erance and of the States of the American 
Union are founded. (2) There are others who contend 
that education is wholly incomplete without religion, that 
the teaching of religion means the enforcement of a creed, 
that the proper exponents of a creed are the authorized 
ministers of religion, and hence that a system of national 
education should be essentially denominational, and that 
if the State helps or controls primary education at all, it 
should do so through the agency of the Churches and their 
ministers. Throughout all Europe the Roman Catholic 
Church has always insisted on this view, and has been un- 
willing to entertain any proposals for a compromise. In 
some sections of the English Church the same belief exists, 
although to a much smaller extent. (3) There is another 
and a large chias of the friends of education who dread 
the exclusion of the Bible and religious teaching from the 
common schools, but who do not desire to make such 
schools the propaganda for any particular sect. They 
l-egard the reading of the Bible, with simple undogmatic 
explanation, as iippro[)riate to the intellectual needs of child- 
hood, and widl suited for general adoption by Christian 
parents, so long as full liberty is given to the minority to 
withdraw their children from any religious instruction 
which they may disapprove. This is the principle which 
was adopted by the supporters of Joseph Lancaster, and 
by the British and Foreign School Society in 1811, and 
recognized in the Education Act of Mr Forster in 1870. 
Clause 14 of that Act, generally known as the Cowper- 
Tomple Clause, enacts that ‘‘ in any school provided by a 
School Board, no religious catechism, or religious formulary 
which is distinctive of any particular denomination, shall 
be taught.” Tlie School Boards are not bound to include 
religion in their course of instruction. But in 83 per cent, 
of the School Boards of England, including that of London, 
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it is the custom to give careful scriptural teaching, to 
make the children familiar with Bible history, with the 
life and teaching of the Bounder of Christianity, with the 
poetry and literature of the Old Testament, and with such 
devotional or ethical parts of the Bible as are suited to the 
comprehension of children, it being understood that con- 
troversial teaching on points on which the several Churches 
differ shall be wholly excluded. This comprehensive and 
scriptural but unsectarian ideal has proved very accept- 
able to English people, and especially to parents. At 
this moment it prevails over a considerable and increas- 
ing majority of the schools aided and inspected by the 
State. 

There is, however, nothing inconsistent between the 
views of those who hold this third opinion and the recog- 
nition of the denominational principle within certain limits. 
Accordingly, the Act of 1870 leaves full liberty to the 
schools attached to the several Churches to give to their 
scholars the distinctive dogmatic teaching to which the 
managers attach special importance, provided that the 
secular instruction shall fill four-fiifths of the day’s exercises, 
and shall be thoroughly efficient. On these conditions, 
which are verified and certified after examination by H.M. 
Inspectors, the State recognizes voluntary schools and 
makes liberal grants for their maintenance. And in 
consequence there is not a single religions body in 
England or Scotland which does not, in so far as it is 
concerned with elementary education, comply with the 
regulations of the State and receive aid from it ; nor is 
there a remote corner in either country where the inhabit- 
ants are not within reach of a public elementary school 
under Government inspection. 

The particulars given in vol. vii. p. 679 of the Encyclo- 
pcedia Britannica (ninth edition) bring up the story of 
administrative changes to the date of 1877, and show 
what was the constitution of the newly-formed School 
Boards and what were their powers. Mr Forster had 
hesitated to make school attendance compulsory by the 
Act of 1870, but in Clause 36 of that Act he plainly con- 
templated such an early change in public opinion as 
would justify local bodies in enforcing attendance. Hence 
a later Act in 1876 enforced the duty of every parent 
to send his child to school between the ages of 5 and 
14, forbade employment under that age except to those 
who procured a labour certificate, and provided that 
indigent parents might claim from the guardians the 
payment of school fees. The same Act provided that the 
grant payable to a school should not exceed the limit either 
(a) of 17s. 6d. per scholar in average attendance, or (6) 
the total income derived from other sources than the grant. 
These limitations have since disappeared. In 1880 Mr 
Mundella’s Act established direct and universal compulsion, 
and empowered the local school authorities to enforce it. 
In 1891 Sir W. Hart Dyke’s Act practically abolished the 
payment of school fees, and thus threw upon the State 
the duty of compensating school managers for the loss of 
nearly two millions of annual revenue hitherto contributed 
by parents. A subsequent Act in 1896, introduced by the 
Vice-President, Sir John Gorst, provided a Special Aid 
Grant for the further relief of voluntary school managers. 
In the year 1890, before these great changes were made, 
the Government grants to elementary schools amounted to 
^3,326,177, the voluntary subscriptions to £758,670, the 
local rates levied by School Boards to £1,320,487, and 
the contributions of parents in the form of fees tO' 
£1,940,546. Later legislation during the administration 
of Lord Salisbury had the effect of altering materially 
the proportions in which the educational revenue is 
provided. 

The whole of that revenue for the year 1899-1900 
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amounted to £12,336,986. TMs sum was made up as 
follows : — 


Endowment 

£156 

012 

School Board rates . . . . 

2,959, 

717 

Voluntary contributions 

812, 

104 

Fees and payment for books . 

262, 

135 

County Council grants for technical in- 



struction . . . . . 

35, 

930 

Other local sources . . . . 

108, 

107 

Government grants, viz : — 



Annual grants 

4,993, 

115 

Fee grant under the Act of 1891 

2,327, 

416 

Special aid grant to voluntary schools 



under Act of 1896 

669, 

772 

Science and Art Department 

12, 

678 


£12,336, 

986 


Thus it is seen that the contributions from public 
sources, including the grants from the Treasury and 
from local taxation, amounted to £11,106,735, out of a 
total expenditure of £12,336,986. In the near future 
the contributions of parents and of voluntary subscribers 
may reasonably be expected to bear a yet smaller 
proportion to the total expenditure, and public control 
will in corresponding measure supersede private manage- 
ment. 

These financial changes have not been without an im- 
portant influence on the character of elementary education. 
It should be remembered that the Department does not 
appoint or dismiss the teachers, nor pay them, nor recognize 
them as civil servants. The curriculum of instruction is 
largely in the hands of the local managers, and from the 
first the main influence of the Education Department has 
been exercised through its methods of awarding grants to 
these bodies. In fact, during many years the prime func- 
tion of the Department was not to direct education or to 
set up a national system, but to distribute a grant in aid of 
local effort, and to do this on a graduated system under such 
conditions as would stimulate improvement and ensure to 
the nation a good educational return for its expenditure. In 
this respect the English system has materially differed from 
more imperative forms of educational administration adopted 
in other countries. A Eoyal Commission of 1853, presided 
over by the Duke of Newcastle, recommended the adoption 
of the principle of payment by results in the crudest and 
most uncompromising form, and Mr Lowe's Code of' 1860 
was designed to give effect to that recommendation. He 
said in effect: “We do not insist on the adoption of any 
educational system, but we say if the Voluntary managers 
will show us certain results we wiU help them with a grant. 
Thus if our conditions are not fulfilled, the nation will 
find the plan economical. If the plan proves not to be 
economical, it will be very efficient, for the instruction 
vull be worth paying for." Thus originated the system 
commonly known as payment by results. The grants 
were to be proportioned to the efficiency of the school, as 
determined by the individual examination of the scholars 
in reading, wilting, and ' arithmetic alone. Later experi- 
ence has by slow degrees materially modified the application 
of this principle, and has, indeed, partly discredited the 
principle itself. The plan of measuring the efficiency of 
the school solely by the number of scholars who were able 
to pass the examination led to the adoption by teachers, in 
many cases, of merely mechanical methods, designed rather 
to secure the maximum number of passes than to cultivate 
the intelligence of the scholars or to subserve the higher 
purposes of school discipline and training. Mr Forster, 
in 1870, was one of the first to see the inadequacy of 
the system, and in the Code of that year he added grants 


for history, grammar, science, and other humanizing 
subjects. Subsequently special grants w^ere made for 
disciphne and organization; and in 1881 Mr Mundella 
sought to enlarge the curriculum by permitting a wider 
option of additional scientific subjects and otherwise, by 
encouraging for the first time the Frobelian system of 
training and manual exercise in the infant classes ; and by 
the introduction of a supplementary “Merit Grant," care- 
fully graduated and designed to recognize and reward any 
form of excellence in discipline or organization or general 
intelligence which was not capable of measurement by the 
results of individual examination as tabulated in a schedule 
of “ passes.” A second Eoyal Commission of 1887, presided 
over by Lord Cross, was instituted to inquire into the 
operation of the Elementary Education Acts, and in its 
final report declared its opinion 

“That the distribution of the Parliamentary grant cannot be 
wholly freed from its present dependence on the results of 
examination without the risk of incurring graver evils than those 
which it is sought to cure. Nor can we believe that Parliament 
will continue to make so large an annual grant as that which now 
appears in the Education Estimates without in some way satisfying 
itself that the quality of the education given justifies the expen- 
diture. Nevertheless we are unanimously of opinion that the 
present system of payment by results is carried too far and is too 
rigidly applied, and that it ought to be modified and relaxed in 
the interests equally of the scholars, of the teachers, and of educa- 
tion itself. ” 

Accordingly, the Commissioners proceeded to recommend 
some modifications of the plan by which the amount of the 
grant payable to schools was at that time awarded ; e.g,^ 
that there should be a fixed grant of 10s. per scholar, 
and a variable grant of not less than the same amount, 
dependent partly on the results of individual examination 
and partly on various conditions hitherto recognizable for 
the purpose under the name of the “ Merit Grant,” the 
principle of which they sought to retain, though under a 
slightly altered form. These were moral training, order, 
obedience, general intelligence, and right classification. 
The Commission added, however, that in distributing the 
variable grant special stress should be laid upon proficiency 
in elementary subjects. These recommendations were sub- 
stantially enforced by subsequent changes made during the 
Vice-Presidencies of Sir W. Hart Dyke and Mr Arthur 
Acland. Later experience, however, has led the Education 
Department to abandon altogether the attempt to graduate 
the grant according to the degrees of efficiency in the 
schools. In place of testing the proficiency of individual 
scholars, there is to be one summary estimate of the work of 
the school; in place of an annual examination, occasional 
inspection without notice ; in place of a variable grant 
dependent on a report in detail on the several subjects of 
instruction and on particular educational merits and defects, 
one block grant payable to all schools alike. This grant 
is fixed at either 17s. or 16s. per head in infant schools 
or classes, and at either 22s. or 21s. for older children ; the 
gain or loss of one shilling being the only difference 
recognized between the best schools and those which are 
not so bad as to justify the withholding of the grant 
altogether. It is hardly to be expected that this arrange- 
ment will be regarded as the final solution of the problem. 
It may possibly have the effect of reproducing the state of 
things which provoked the censure of the Duke of. New- 
castle's Commission of 1853, and which led to the novel 
and somewhat drastic expedient of determining the amount 
of the grant solely on the results of individual examination 
of scholars. Various expedients have been suggested for 
neutrahzing the effect of so large a relaxation of the 
conditions by whic'*' it has been hitherto sought to secure 
accuracy and th roughness in teaching. Among these, 
two have already been referred to as having been adopted in 
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the Scottish Code : a provision enabling an inspector to 
recommend deductions for specified faults in instruction, 
and a provision for the award of a merit certificate, to 
be given to a scholar as the result of an individual examina- 
tion at the end of his or her school course; this latter 
plan of a leaving certificate having been in practical 
working, with very satisfactory results, in France for many 
years. Neither of these expedients has yet been adopted 
by the Board of Education for England and Wales, but by 
this or by some other means it will probably be found 
necessary to make greater provision than the newest Code 
furnishes for stimulating apathetic school managers and 
teachers to make efforts for improvement, and for assuring 
Parliament that its large annual grants are wisely, 
economically, and fruitfully expended. 

The character of the instruction in the public elementary 
schools has in other ways been materially affected by the 
system on which the central Department has awarded 
money payments. Successive Codes and Acts of Parlia- 
ment have recognized the age of fourteen as the limit 
of primary instruction ; and after that age, and the com- 
pletion of the curriculum known as the “ seventh standard,” 
the ordinary grant to elementary schools ceased to be 
payable in the case of any scholar. But increasing numbers 
of scholars have shown a readiness to remain and pursue 
an advanced course of instruction, without going on to 
schools of the higher or secondary rank. Tlie Science and 
Art Department has been for many years administering 
special grants for drawing, design, and various branches 
of science ; and those grants have boon still available for 
scholars who had completed the elementary school course. 
Hence Bchool Boards and Voluntary managers who have 
desired to retain scholars after the ago of 14 have been led 
by financial considerations to give special prominence to 
those subjects for which grants were claimable from the 
Science and Art Department. But this has proved to be 
a partial and very inado(];uato provision, since the de- 
veloped programme of what are called “higher grade 
schools” is often needed in the literary and general as 
well as in the specific and technical direction. A demand 
has arisen for schools or upper departments analogous 
to the icolcH pnrnmreft sifp/irirturs which have proved 
so successful in Franco. This want is being nu^ognized 
by the Government. By the Act of 1900 the Science 
and Art Dopartmexit ceases to have a soi)arato existence 
and to make separate paynu^nts for special branches of 
science. The now Board of Education, by which title 
the whilom Education Department is now known, is 
charged with the general supervision of primary and 
secondary, including technical and scientific, instruction, 
and will doubtless bring the various educational agencies 
into duo relation to each other and make them take their 
places as parts of one coherent system. In such a system 
a place must certainly be found for “liigher grade*, schools ” 
such m have proved highly poi)alar, especially in the 
great industrial cities of the North. They are not 
secondary schools, but merely places for continuing the 
instruction for an additional two or three years on the 
general lines followed in good tdementary schools. The 
precise rtdations which arc to subsist between these 
institutions and (others, and indeed the true delimitation 
of the respective provinces of j primary and secondary 
instruction, arc matters which have })een the subject of 
judicial decision and much debate. But they remain at 
j)resont unsettled, and await the decision of Parliament 
and the now Board. One re.sult of tlie existence of 
higher grade schools occupying, as they do, a kind of 
borderlajtd between primary and secondary instruction, 
will probably be that the future local autliorities wall no 
longer be Hohool Boards cliarged with the interests of 
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elementary instruction only, nor new bodies concerning 
themselves with secondary instruction only, but single 
local authorities having cognizance of all the public 
educational resources of a district. 

The statistical returns of public elementary education for 
the year ending 31st August 1900 show that while the 
population of England and Wales was 32,526,075, there 
were 31,313 separate departments under head teachers, 
of which 4060 were for boys, 3912 for girls, 15,300 for 
boys and girls (mixed), and 8041 for infants only. The 
total numbers on the register were : in Church of England 
schools, 2,300,150; in Wesleyan schools, 156,666 ; in 
Eoman Catholic schools, 316,769; in British and other 
nnsectarian schools, 269,421 ; and in schools under School 
Boards, 2,662,669. Thus the total of registered scholars 
is 5,705,675, of whom only 6823 were 15 years of age and 
over. Accommodation was provided for 6,544,092, or 
about 20‘11 per cent, of the estimated population. But 
the total average attendance was 4,687,646. The staff of 
teachers was composed of 64,038 certificated masters or 
mistresses, 32,436 adult assistants, 29,393 pupil teachers, 
and 17,512 additional assistants. 

There are at present no data from which similar statistics 
can be compiled respecting secondary schools. 

Experience has proved that the differentiation of primary 
and secondary and higher instruction cannot be determined 
by enumerating the subjects proper to he taught 
under each head. The true distinction is to be Secoadaiy 
found by considering the probable age to which 
the period of instruction is to be extended. A 
course of educational discipline which is to end at the age 
of fourteen is a primary or elementary course. The school 
which seeks to retain its pupil to the age of sixteen or 
seventeen, and to prepare him to enter a skilled trade or 
one of the minor professions, is a secondary or intermediate 
school ; and one which has a curriculum designed to suit 
the requirements of a youth till the nineteenth year, and 
to qualify him for entrance to a University or one of the 
learned professions, is an academic school of the highest 
educational rank. In various degrees, science, technology, 
manual instruction, classics, a modern language, history, 
geography, and mathematics may enter into the curriculum 
of all three ; but the character of the teaching must in the 
main be dominated by the length of the school-life. Local 
circumstances and the probable destination of the majority 
of the scholars will rightly infiuence the choice and the 
co-ordination of subjects ; hut we may conclude, generally, 
that whatever may be taught honestly and without pre- 
tension within the limits of age may be regarded as a 
legitimate part of a primary, a secondary, or a high school 
course. Of Greek, for example, it may be safely said that, 
as a rule, it could not be wisely introduced as a subject 
either into a primary or an intermediate school, because 
in such a school there would be no chance of carrying the 
course of instruction to the fruit-bearing stage ; but other- 
wise there is no good reason for excluding from a school 
of any one of the three grades the elements at least of 
some subject which will stimulate the appetite for self- 
improvement and serve as a good foundation for further 
acquisition after leaving school. 

The existing provision for secondary instruction in 
England has been hitherto furnished chiefly (a) by endowed 
grammar schools, {h) by proprietary schools established 
by religious bodies or public companies, and (c) by private 
enterprise. An inquiry instituted by the Education 
Department in 1898 with a view to ascertain the number 
of pupils in public and private, secondary and other schools 
in England, not being public elementary or technical 
schools, resultcMl in a report to Parliament which was very 
significant of tlie varied and incoherent character of the 
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provision made for secondary instruction. The report 
says : — 

“Some are boarding schools, some are only for day-scholars. 
Some are the property of private individuals or of partners in 
private enterprise ; some are controlled by committees representing 
bodies of subscribers ; some are the property of companies formed 
under articles of association with limited liability ; some are 
controlled by local public authorities ; some are regulated by Eoyal 
Charter, by Act of Parliament, by scheme under the Charitable 
Trusts Act or under the Endowed Schools Acts, or by some other 
legal instrument. Some are for boys only, some for girls only, 
some for both boys and girls. But as there is no general system 
of inspection applying to all the schools alike, it is not possible, 
with any approach to accuracy, to classify the whole number of 
schools, private and public, into grades of educational service. 
Nor is there in existence any list or register of these schools which 
pretends to be exhaustive. The whole subject is exceedingly 
obscure and has never been brought within the scope of comprehen- 
sive statistical inq^uiry. 

The statistics in this return are based on information 
from 6309 schools, of which 1958 are for boys, 3273 for 
girls, and 1078 are mixed. The total number of boys was 
158,502, and of girls 133,642. In 343 schools — 224 for 
hoys, with 13,248 scholars; 101 for girls, with 3864 
scholars; and 18 mixed, with 2147 scholars — no day 
pupils were admitted. 

Endowments have furnished from the earliest times a 
larger part of the provision for education in England than 
in any other country. But it is only within the 
present generation that a systematic attempt has 
been made to bring them under control and to 
provide a special tribunal for dealing with them. Before 
the Beformation there were schools attached to monasteries, 
chantries, cathedrals, and guilds ; and the education given 
in them was chiefly directed to the training of choristers or 
priests. The description given by Mr J. B. Mullinger (in 
The Schools of Charles the Great) applies, not inaptly, 
to the schools attached to religious houses in England 
before the time of Henry YIII. : They were designed 
mainly for the monastic life : boys were taught to read, that 
they might study the Bible and understand the services ; to 
write, that they might multiply copies of the sacred books ; 
to understand music, that they might give with due effect 
the Ambrosian chant. Even arithmetic found a place in 
the course of instruction, mainly on the plea that it enabled 
the learner to understand the Computus, and to calculate 
the return of Easter and the festivals.” Mr A. F. Leach, 
whose industry has unearthed the names of 200 such 
schools, does not in his well-known book, JEnglish Schools 
at the Heformation, enable us to tell to what extent these 
schools were available for laymen, or how far they helped 
to provide general hberal education. Among them Win- 
chester and Eton are the only notable survivors. The dis- 
solution of monasteries and the policy of the Protector 
Somerset, under Edward VI., caused many of these schools 
to disappear in their old form ; but a resolute effort was 
made to liberate them from purely ecclesiastical control, 
to re-estahHsh them on a new footing, and to provide by 
these means a liberal education for all classes. The reign 
of Henry VIIL witnessed the foundation of 63 grammar 
schools; that of Edward YL, 51 ; that of Mary, 19; that 
of Elizabeth, 138; of James I., 84; and of Charles I., 59. 
The general characteristic of these schools was the provision 
in them for teaching the Latin and Greek languages, and 
for encouraging quick-witted and diligent learners in all 
classes of the community to qualify themselves for entrance 
to the Universities. After the time of the Common- 
wealth, and especially in the time of William and Anne, 
scholastic endowments took a new form, and were directed 
rather to the establishment of charity schools for the 
children of the poor than to the encouragement of liberal 
studies in the community at large. The 18th century 


endowments provided, in what were popularly called 
charity schools, gratuitous instruction of a very elementary 
kind, besides clothing and apprentice premiums for the 
children of the poor. These schools were in almost every 
case closely connected with the Established Church, and 
designed to attach scholars to that communion. Lord 
Brougham in 1816 persuaded Parliament to make an 
elaborate inquiry into the condition and resources of 
endowed charities generally, and the reports made in that 
and the following years gave many particulars respecting 
the incomes of the several trusts and the way in which they 
were administered. But the Commissioners to whom the 
work was entrusted were not charged with the duty of 
reporting on the educational efficiency of the schools. It 
was not till the year 1865 that the first serious attempt 
was made by the Legislature to ascertain the condition 
of secondary education and to take measures for its im- 
provement. Tw’O previous Commissions — that of Lord 
Clarendon in 1861 and that of the Duke of Newcastle in 
1859 — had reported, the former on the nine great founda- 
tions known par excellence as the “public schools” — 
Eton, Harrow, Winchester, Shrewsbury, St Paul’s, West- 
minster, Merchant Taylors’, Charterhouse, and Bugby — 
and the latter on the condition of popular or elementary 
education. Between these two there was a wide field 
for investigation and report, which was entrusted to the 
Schools Inquiry Commission of 1865. This body, under 
the presidency of Lord Taunton, made, with the assistance 
of Sir Stafford Northcote, Dr Temple, Matthew Arnold, 
and others, an elaborate investigation into the whole 
subject and an estimate of the provision then afforded, not 
only by endowed foundations, but also by private and pro- 
prietary establishments, for education other than elemen- 
tary. The general character of the rejDort, so far as 
ancient endowments were concerned, was extremely dis- 
appointing. A large number of the grammar schools were 
found to be in a feeble or decaying condition. The writer 
of this article was Assistant-Commissioner for the purpose 
of this inquiry, and his testimony, confirmed by that of all 
his colleagues, was that the number of scholars who were 
receiving the sort of classical education contemplated by 
the founders was very small and was steadily decreasing ; 
that the general instruction in other subjects was seriously 
defective ; and that the existence of statutes prescribing the 
ancient learning often served as a reason for withholding 
any modern addition to it. The causes of this deteriora- 
tion were carefully examined and reported on by the 
Commission. They were declared to be (1) the faulty 
composition of the governing bodies, who were often little 
groups of persons renewing the trusts from time to time 
by co-optation, and in no wise representative of local 
wishes or needs ; (2) the system of freehold masterships, 
which made it nearly impossible to remove incompetent 
teachers or to effect improvement; (3) the absence of 
any public or other supervising authority to ensure 
efficiency; and (4) the haphazard distribution of endow- 
ments, often in places where they were least suited to the 
requirements of the population. The elaborate reportsf 
of this Commission made a great impression on the 
public. They revealed a lamentable state of decay and 
uselessness in regard to many of tho ancient “classical” 
foundations ; they showed the supply of good intermediate 
schools, whether private or public, to be wholly inadequate j, 
and they urged the necessity for legislation, to correct the 
abuses and revise the schemes of the grammar schools, and 
to co-ordinate, extend and imprqve, and bring under public 
supervision the work done by local and private bodies. 
The Endowed Schools Bill, brought into Parliament by 
Mr Forster in 1869, was tho immediate ft'uit of this report. 
Its author contemplated a largo and comprehensive measure 
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for the organization of secondary education. But the Bill 
consisted of two parts : the first calling into existence 
an executive body — the Endowed Schools Commission 
— to frame new schemes for educational endowments 
generally; and the second providing for the creation of 
local authorities and a central authority, also for a register 
of qualified teachers, and for the due examination and 
supervision of all intermediate and secondary schools, 
whether private or public. Of this great and statesmanlike 
proposal, the first part only received the sanction of Parlia- 
ment, and the second was never revived. But the Endowed 
Schools Act — at first administered by a separate body of 
Commissioners, created ad hoc, under the presidency of 
Lord Lyttelton; and afterwards, in 1874, by a depart- 
ment of, the Charity Commission — proved during the last 
quarter of the 19th century to be one of the most fruitful 
and most beneficial measures ever passed by Parliament. 
Under it new schemes were framed, which restored the 
vitality of hundreds of ancient and feeble endowed schools : 
governing bodies were reconstituted; obsolete and out- 
worn restrictions were removed ; freehold masterships 
were abolished; scholarships and free places, obtainable 
by merit only, were substituted for nominations by private 
favour and patronage ; and many valuable reforms were 
effected in general harmony with the recommendations of 
the Schools Inquiry Beport, which was, in fact, referred to 
in the preamble of the Act, and which serves as the key 
to the general policy which the Commissioners were en- 
joined to adopt. According to a return furnished by the 
Charity Commissioners to Parliament, schemes under the 
Endowed School Acts have provided for the reconstitution 
of 902 educational foundations in England, and received 
the Eoyal assent, since the passing of the Act of 1869. 
In the case of 203 charities which in their origin were partly 
-educational and partly eleemosynary or religious, schemes 
for the duo apportionment of the revenue to educational 
and non-educational objects respectively were framed so 
as to apply funds, in the form of scholarships or otherwise, 
to the improvement of education in the districts concerned. 
A later Iloyal Commission on Secondary Instruction, which 
was charged in 1894 with the duty of making a new 
inquiry, and which was presided over by Professor Bryce, 
himseif one of the ablest and most influential of the 
Assistant-Commissioners under Lord Taunton's inquiry, 
brought down the history of the facts to more recent 
times, and made elaborate recommendations with a view 
to a more complete reorganization of secondary instruc- 
tion in the light of the now resources and requirements 
‘Of the times. It estimated the total annual value of the 
endowments applicable to secondary education in England 
at £735,000, ’‘excluding the value of sites and buildings. 
.The principal legislative result of this Commission was 
-soon in the enactment in 1899 of the statute creating a 
Board of Education for England and Wales, which took the 
place of the Education Department, the Science and Art 
Department, and also of the Charity Commission and the 
Board of Agriculture in matters a];)pearing to the Sovereign 
*Ho relate to education.” The Act abolishes the office 
of Vice-President of the Council, and the Board is to 
'Consist of a President, and of the Lord President of the 
Council (unless ho is appointed President of the Board), 
the principal Secretaries of State, the First Commissioner 
of the Treasury, and the Chancellor of the Exchequer. 
With this Board is associated a Consultative Committee 
^consisting, as to not less than two-thirds, of persons 
'qualified to represent the views of University and other 
bodies interested in education, for the purpose (1) of fram- 
ing a roaster of qualified teachers, and (2) of advising 
the Board of Education on any matter referred to the 
“Committee by the Board. 
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The educational requirements of the Principality of 
Wales were dealt with in accordance with the recom- 
mendations of a special Iloyal Commission, 
which resulted in the enactment in 1889 of the 
Welsh Intermediate Education Act, providing for the crea- 
tion in every county in Wales and in the county of Mon- 
mouth of a Joint-Education Committee, to consist of three 
persons nominated by the County Council, and two others, 

“ being persons well acquainted with the condition of Wales 
and with the wants of the people,'’ to be nominated by the 
Lord President of the Council. To these Education Com- 
mittees is entrusted the duty of framing schemes for the 
establishment of intermediate and technical schools, for 
the right application of endowments, and for administer- 
ing a contribution out of the county rate for the pur- 
poses of intermediate education generally. This Act has 
exercised a marked influence in the Principality, has 
multiplied secondary schools, and has been received with 
much favour by the inhabitants. In 1899 the Central 
Welsh Board was able to report that they had examined 
and inspected 93 intermediate schools, under the charge 
of 72 headmasters and 21 headmistresses, and that 7390 
scholars (3877 boys and 3513 girls) were in attendance in 
theseschools. The subsequent grant of a charter to the Welsh 
University, with which are federated the Colleges of Bangor, 
Aberystwyth, and Cardiff, has gone far to complete the 
equipment of Wales in the department of higher education. 

In several notable ways the ancient Universities of 
Oxford and Cambridge have in recent years sought to 
enlarge the range of their intellectual influence 
beyond the traditional academic studies and dis- versity " 
cipline, and have exerted themselves with great local 
effect to improve secondary schools. In 1857 the examiaa- 
University of Oxford established a scheme for 
annual examinations of persons not members of the Uni- 
versity. This step was taken chiefly at the instance of Sir 
Thomas Acland and Dr Temple, afterwards Archbishop of 
Canterbury, and in the following year a similar scheme of 
external examinations was adopted by the Senate of the 
University of Cambridge. Local examinations were estab- 
lished, and during the first seven years boys only were 
admitted. Each University offered two forms of certificate, 
the one for junior and the other for senior candidates. 
Besides the ordinary subjects of a good school course, these 
examinations offer a wide range of option, “in order to 
give as free a scope as possible to the development of 
schools belonging to different types.” The far-reaching 
effect of these open examinations on intermediate schools, 
and on the aims and plans of their teachers, may be partly 
estimated by the fact that the report of the Oxford 
Delegacy for 1900 shows that in that year the total 
number of candidates examined was 9772, of whom 3391 
(1739 boys and 1652 girls) were presented at the pre- 
liminary examination, 4455 (2590 boys and 1865 girls) 
were juniors, and 1926 (636 boys and 1290 girls) were 
senior candidates. The total number who satisfied the 
examiners was 6265, the numbers of the two sexes being 
nearly equal. Statistics for 1900 from the University 
of Cambridge show that examinations were held at 238 
centres for boys and 221 for girls: 16,247 candidates 
presented themselves for examination, of whom 3423 boys 
and 2158 girls were entered for the preliminary examina- 
tion, 5414 boys and 2965 girls under sixteen for the junior 
examination, and 921 boys and 1366 girls for the senior. 
The failures at the preliminary and at the junior examina- 
tions vary from 22 to 26 per cent., and at the examination 
for senior candidates under nineteen, from 23-8 to 29. 
Both at Cambridge and at Oxford arrangements have been 
made for the inspection and examination of schools, and 
a Joint Board of Examiners has been established by the 

S. III. — 84 
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Universities for awarding to a scholar in a secondary 
or higher school a leaving certificate, which may be 
regarded either as a terminus ad quern, testifying that 
the scholar has reached a fair standard of general pro- 
ficiency, or as a terminus a quo, serving as an entrance 
examination to the University, and accepted by nearly 
all the colleges of Oxford and Cambridge as an equiva- 
lent for a matriculation test. These particulars do not, 
however, furnish an adequate estimate of the influence 
which the ancient Universities have exercised on schools 
at a distance from academic centres. That influence has 
helped largely to widen and improve the standard of 
education in the schools, to encourage students, to give 
them a truer estimate of their own acquirements, and to 
give new suggestions and stimulus to teachers. The general 
confidence in the fairness of the examinations may safely 
be said to increase year by year. 

The Oxford Royal Commission of 1850, which reported 
in 1853, discussed several schemes for extending the 
usefulness of the University — e.g., the estabhsh- 
extlnSoB independent societies or in 

’ connexion with colleges; the permission to under- 
graduates to lodge in private houses, and to become mem- 
bers of the University ; and the admission to professorial 
lectures of persons not matriculated members of the 
University. On these points the recommendations of the 
Commissioners were favourable, and had the effect of leading 
speedily to desirable reforms. On the thorny question of 
the abolition of religious tests at matriculation and gradua- 
tion the Commissioners abstained from direct recommen- 
dation, although they expressed their “ conviction that the 
imposition of subscription in the manner in which it was 
then imposed in the University of Oxford habituates the 
mind to give a careless assent to truths which it has never 
considered, and naturally leads to sophistry in the interpreta- 
tion of solemn obligations.^’ It was not till 1871 that full 
legislative effect was given to these views by the abolition 
of religious tests for the higher degrees, except theology, 
the obligation to sign the Thirty-nine Articles at matricu- 
lation having been previously removed in 1854, Another 
proposal by Mr Sewell for founding, by way of experiment, 
at Manchester and Birmingham, and in conjunction with 
Cambridge, local centres of academic teaching for persons 
who resided at a distance from the Universities, was con- 
sidered by the Commissioners, but was not embodied in 
their recommendations. The project, however, was not 
allowed to drop. Lord Arthur Hervey, afterwards Bishop 
of Bath and Wells, put forth in 1855 a pamphlet urging 
the University to supply the literary and scientific and 
mechanics’ institutions of Great Britain and Ireland with 
lecturers from the Universities, and so to furnish to the 
students more systematic and more continuous courses of 
instruction than the isolated popular lectures commonly 
given in these institutions. But it is to Professor Stuart 
of Cambridge that the honour of taking the first practical 
step in this new direction must be ascribed. In 1867 he 
gave several courses of scientific lectures to ladies at Leeds, 
Liverpool, Manchester, and SheflS.eld, on the invitation of 
the North of England Council for Promoting the Higher 
Education of Women, and in 1871 he addressed a letter to 
the resident members of the University of Cambridge 
describing his experience, and urging strongly that the 
Universities were not local clusters of private establish- 
ments, but national institutions, and that they should seek 
to enlarge the scope of their intellectual influence by taking 
up the question of “University extension” in a serious 
spirit. A syndicate was appointed in 1872 to consider 
the whole subject, and in the following year it reported in 
favour of adopting for an experimental period the proposed 
new scheme of local lectures. In 1876 a society was 


founded in London, under the presidency of Mr (after- 
wards Lord) Goschen, for organizing, with the help of 
representatives of the three Universities of Oxford, Cam- 
bridge, and London, the scheme of University extension 
lectures for the metropolis and its neighbourhood. At the 
second Oxford University Commission in 1877 evidence 
was given by Dr Jowett, afterwards Master of BaUiol, in 
favour of the establishment of an office, and the appoint- 
ment by the University of a secretary for University 
extension. He further suggested that the tenure of non- 
resident fellowships should be extended in the case of 
persons taking or holding professorships in the large 
towns. In the followfing year, 1878, the scheme was 
formally established, and Mr Arthur Acland, afterwards 
Vice-President of the Committee of Council, was appointed 
as the first secretary to the Delegacy. From that time 
the system has continued to develop steadily, with in- 
creasing public favour and usefulness, and with friendly 
co-operation and division of labour on the part of the two 
Universities. By degrees lectures became supplemented 
by class-work and the systematic direction of private read- 
ing. In 1885 travelling libraries were formed; and in 
1888 the first of a most successful series of summer meet- 
ings, to assemble at Oxford and Cambridge in the long 
vacation in alternate years, was held at Oxford. At two or 
three centres — notably at Exeter and at Colchester — a. 
strong local desire has had the effect of establishing a. 
permanent coUege in connexion with the University. In 
a single session 192 courses of lectures were delivered in 
connexion with Oxford, 135 with Cambridge, 130 with 
London, and 7 with the Victoria University, giving a total 
of 464 courses, the number of lectures in a course varying 
from 8 to 12. The total of lectures in that session was 
4408. In the same session 20,148 persons attended the 
Oxford courses, 10,947 the Cambridge courses, 12,923 the 
London courses, and 910 the Victoria courses. Besidesi 
the 1 100 members who attended the Oxford summer meet- 
ing, there was thus a total of 46,028 attendants at the 
courses, the number of lecturers employed being 88. 

To this record of increasing activity in the older 
Universities is to be added the remarkable growth of 
local colleges of University rank in some of the 
most important industrial towns. In 1846 Mr 
Owens endowed with nearly £100,000 the 
college at Manchester which bears his name, in 1874 the 
Yorkshire College of Science at Leeds, and in 1878 
University College at Liverpool, were founded ; and these 
three institutions became federated, and received in 
1880 a Royal Charter under the name of the Victoria 
University. The Durham College of Science was founded 
at Newcastle-on-Tyne in 1871, and has since become incor- 
porated with the University of Durham. Mason College,, 
Birmingham, was founded in 1875, and has been 
absorbed in the new University of Birmingham, which 
received a charter of incorporation in 1900. University 
College, Bristol, was established in 1876; Firth College, 
Sheffield, in 1879; and University College, Nottingham, in 
1881, the last two owing their origin in large measure to 
the stimulus afforded by successful courses of local 
“extension” lectures. No one of these institutions was; 
founded by Government. All of them owe their origin to 
local patriotism, and to the large gifts which have been 
made to them by rich citizens; the equipment in Man- 
chester, Liverpool, Nottingham, and Newcastle being on 
an exceptionally liberal scale. But a Treasury Minute 
was issued in 1889 containing a provision that £15,000 
a year should be distributed among these and similar 
colleges in sums varying from £1200 to £1800 a year 
each. King’s College and University College and Bedford 
College for Women, in London, were admitted to participate 
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in this grant. There can be little donbt that ah 
these modern developments of academic life and use- 
fulness have supplemented the activity of the ancient 
Universities in a remarkably effective way. The pro- 
vincial colleges are yearly adding to the number of their 
students. Their freedom from traditional restrictions 
has enabled them to adapt their courses of study to the 
industrial requirements of the several communities in 
which they are placed ; and hence practical and experi- 
mental science in its special bearing on the manufacturing 
interests of the district has taken a conspicuous place in 
some of the programmes of the local colleges. Yet in 
aU of them ample provision is made for the teaching of 
language, history, and philosophy, and generally for the 
“humanities,” as the basis of a liberal education. ISTor 
would it be right to overlook their indirect effect on the 
social and intellectual life of the great industrial centres, 
for this has been scarcely less valuable than the actual 
teaching given in the colleges themselves. It has long 
been a subject of concern that many of the richer and 
some of the more cultivated inhabitants of great manu- 
facturing towns ceased after a time to reside in them, and 
betook themselves to London or the country. The per- 
manent inhabitants were for the most part absorbed in 
business, and the lack has been felt of a class of persons 
engaged in intellectual pursuits, and obliged by the nature 
of their duties to become habitual residents. The 
professors of the now provincial colleges form such a class ; 
and experience has shown that they have received cordial 
welcome, and that their influence on the local society has 
been generally recognized as a clear gain. 

The future organization of University education in 
Ireland is not yet (1901) finally decided, and is still a 
subject of much controversy in the sister island 
UniversHy Parliament. A Royal Commission has 

engaged in investigating the whole subject. 
The principal existing provision for academic 
education in Ireland consists of the ancient University of 
Trinity College, Dublin, the Royal University founded in 
1880, and the Queen’s Colleges. The Provost and Fellows 
of Trinity College were until recently required to be mem- 
bers of the Established Church, and the institution was long 
regarded as a stronghold of Evangelical Protestantism. 
But those restrictions and all religious tests have now 
been abolished. The Royal University consists of a Board 
empowered by charter to examine students and *to confer 
degrees, but exorcises no direct teaching functions. These 
provisions are not satisfactory, to the heads of the Roman 
Catholic Church, who have made a strong effort to induce 
the Government to grant a charter to a new Roman 
Catholic University, which shall be largely under the 
supervision and influence of the hierarchy of that Church. 
The question thus raised is of great importance to the 
whole empire, since by recent legislation all theological 
tests, whether for the students or for the governing bodies, 
have been abolished at Oxford and Cambridge and at the 
Scottish Universities, and since every one of the newer 
academic institutions which are empowered to conferdegrees, 
either in the United Kingdom or in the Colonies, is wholly 
unsectarian in its character. The University of Laval, in 
Lower Canada, is almost the only exception — ^and not a 
very important one— to this general statement. Those 
persons who object to the proposed new departure from all 
these precedents in the case of the Roman Catholics of 
Ireland, urge that there is a fundamental difference between 
a College and a University. While Colleges with a pro- 
nounced denominational character deserve full recognition 
and public aid, a University is something more than a 
College. It is a chartered corporation empowered to set 
up a standard of general scholarship and science, and to 
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award degrees and distinctions, such as may have a recog- 
nized value in the learned world. In the discharge of 
this duty it is urged that theological considerations should 
have no place j and the establishment of a University 
under the management, and charged with the interests, of 
a particular Church would be a reactionary step of very 
serious import in a nation which has deliberately divested 
all its Universities of their exclusive sectarian privileges, 
and in which there is not, in fact, an Anglican, a Presby- 
terian, or a Wesleyan University. Accordingly, a very 
general opinion has been expressed that, while providing 
amply to meet the reasonable desire of Roman Catholics 
to maintain teaching institutions adapted to their own 
needs, the University which is to possess the degree-con- 
ferring power should be governed by persons distinguished 
for learning and science only, and not necessarily identified 
with a theological creed. It yet remains to be seen how 
far. a compromise on these lines can be arrived at in view 
not merely of political exigencies, but also of the higher 
interests of scholarship and of intellectual progress. 

The reconstitution of the University of London in the 
year 1900, under the Act of 1898, is a fact of great 
significance in the history of the higher educa- 
tion in England. That institution was founded 
in the first year of the reign of Victoria with a 
view to place the means of University training 
within the reach of students who were prevented by 
distance, by the existence of religious tests, or otherwise, 
from availing themselves of Oxford or Cambridge. At 
first its scope was limited to two or three colleges in 
London, and to a small number of provincial colleges ; and 
the Senate was empowered, after due examination, to 
confer degrees on such students of these colleges ' as had 
fulfilled certain conditions of residence. But in the year 
1858 a new charter practically abolished the connexion of 
the University with the affiliated colleges, and empowered 
the Senate to confer degrees and honours on all candidates, 
collegiate and non-collegiate alike, who could satisfy the 
examiners. After that time the University was mainly 
an examining board; year by year upwards of two 
thousand young persons presented themselves for matricu- 
lation, and the number of degrees conferred in the 
Faculties of Arts, Laws, Science, Medicine and Surgery 
steadily increased. A strong desire arose, however, that 
the Metropolitan University should influence teaching 
as well as examination, and that it should be brought 
again, though under altered conditions, into organic con- 
nexion with the great teaching bodies of London. After 
the reports of two Royal Commissions entrusted with 
the duty of making inquiries* on this subject — the 
first under the presidency of Lord Selborne, in 1882, 
and the second, in 1892, under Lord Cowper — an Act 
of Parliament in 1898 reconstituted the University, on 
the principle that while continuing to discharge all its 
functions as au examining body for collegiate and 
non-coUegiate students in all parts of the empire, it 
should also establish closer relations with the great London 
colleges and medical schools, give to the authorities of 
those institutions a larger share in the government of the 
University, and seek in other ways to co-ordinate and 
control the higher education of London. Statutes 
designed to give effect to this proposal received the royal 
assent in the year 1900. These statutes contemplated a 
wide extension of the usefulness of the University under 
its new conditions. In particular, they recognized it as a 
large part of the business of a University to ennoble and 
liberalize the higher professions generally, without the 
limitation to Divinity, Law, and Medicine, which have for 
so many years been regarded as par excellence the learned 
professions. To bring a high standard of general literary 
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culture to bear on the practice, e.g.^ of engineering, of 
commercial and economical science, and of education con- 
sidered both as an art and as a science, and to aid by 
means of post-graduate courses the practitioners of these 
and other callings in their efforts to find a scientific 
basis for their several professions, is part of the task which 
awaits the Senate of the reorganized University, and on 
which they entered under the most hopeful auspices. 

But, on the whole, it cannot yet be said that the part 
played by the English Universities in the higher pro- 
fessions, or in the general culture of the nation, is so 
important as could be desired. In 1871 Professor Bryce 
computed that whereas in Germany, with a population of 
45 millions, there were 24,187 University students, 
England, with a population of 26 millions, had fewer than 
5500 such students. Notwithstanding all the recent 
additions to her academic resources, England is still far 
behind other countries in the provision it makes for 
University education. 

Successive Acts of Parliament have recognized the age 
of 14 as the limit of primary education ; and the Codes 
Continual of the Education Department have from time 
tioa schools to time prescribed that after passing the 
and poly- “standard” of instruction appropriate to that 
techmcs. grants on behalf of a scholar in a day- 

school should cease to be paid. Evening schools have, how- 
ever, long been encouraged by special grants to give supple- 
mentary instruction to young people who had left the 
day-school. Eor a time these grants were made con- 
ditional, as in the day-schools, on the passing of the 
scholars in the examination in elementary subjects. Mr 
Acland, however, in 1893 framed new regulations for even- 
ing continuation schools. The Code of that year gave 
greater variety of choice to managers in relation to the 
subjects of instruction, and substituted grants, calculated 
on the number of hours of regular teaching, for pa 3 nnents 
on the results of examination. These regulations gave 
a considerable impetus to the establishment of evening 
continuation schools, and the report of the Committee of 
Council (1900) records a total of 6154 such schools or 
departments, and of 206,335 scholars in average attend- 
ance. Of these, the number of boys and men nearly 
doubles that of girls and women, and the total number 
of evening scholars in Board schools as distinguished 
from Voluntary schools is in the ratio of three to 
two. 

In the article on Technical Education will be found 
particulars respecting the provision which has been made 
for the encouragement of scientific and manual training 
in its special relation to ' skilled industry. A strong 
feeling had, however, become manifest, that both in the 
primary schools and in the supplementary evening courses 
the instruction was too literary in its character, and that 
the practical side of life — ^that which is concerned with 
the training of hand and eye, the use of tools and 
measurement, and the study of those branches of science 
which are most nearly related to the arts of life— had 
been unduly neglected. How far the defects thus apparent 
could be remedied by an altered curriculum in either the 
primary or the secondary school, or by the establishment 
separate agencies, is a question not without 
difficulty, and one on which neither the public nor the 
higher educational authorities are yet clearly in accord. 
The young men and women who have acquired at the 
elementary school the habit of application and an interest 
in their own mental improvement, and especially those 
who desire to devote part of their leisure to the attain- 
ment of such scientific, technical, artistic, or literary 
knowledge as ^ is most closely akin to their own busi- 
ness or profession, form a class for which the provision has 


hitherto been inadequate, and which sorely needed, and 
still needs, further help and guidance. 

In London part of the help thus needed came from an 
unexpected quarter. In 1878 a Eoyal Commission was 
appointed, with the late Duke of Northumberland as the 
chairman, for investigating the condition of the City parochial 
charities. It was proved that many of them had become, 
under the altered conditions — social and residential — of 
the present day, obsolete and useless. Doles and Christ- 
mas gifts, pensions and apprentice funds, and other like 
forms of benevolence which had once been of service when 
the citizens of London lived at their places of business, 
were no longer needed when the residents had fiocked to 
the suburbs and lost aU association with the London 
parishes. Moreover, the revenues of the charities had in 
many cases, owing to the greatly increased value of City 
property, grown out of all proportion to any wants of the 
few remaining City residents. The Commissioners, e.g., 
refer to one parish, with a population of only 150 con- 
sisting chiefly of bank clerks, in which there was a pension 
fund of .£1800 a year. Accordingly, Parliament in 1883, 
mainly at the instance of Mr Bryce, passed the City 
Parochial Charities Act, which empowered a small body 
of Commissioners, after making due reservation of ecclesi- 
astical and other prior claims, to apply the revenues to 
other objects of utility more suited to the present needs 
and circumstances of the London population. The sum 
of £155,000 was appropriated to the purchase of open 
spaces and recreation grounds in London and its suburbs, 
and a like sum to the estabhshing of Free Libraries and of 
Polytechnics. Besides the capital sum thus expended, an 
annual revenue of about £50,000 was retained in the 
hands of the Commissioners, and has been employed in 
the maintenance and extension of similar institutions. 
The People’s Palace in Mile End and the Borough Boad 
and Battersea Polytechnics are among the best-known 
examples of the institutions which have thus been aided. In 
them provision has been made for evening classes and lectures 
of a varied and attractive kind ; for manual and industrial 
training in workshops and in class-rooms ; for gymnastics, 
and for field-naturalist, musical, debating, and similar clubs, 
as well as for drawing and design and other forms of art. 
There can be little doubt that these institutions, all of which 
are crowded with students, are exercising an important and 
increasing influence on the intellectual culture of London, 
and especially on the career of the more thoughtful and 
more aspiring of young people engaged in commerce or in 
manufactures in the City and its environs. Other grants 
from the fund have been made, and will probably con- 
tinue to be made, at the discretion of the trustees, in aid 
of smaller classes and institutes, the colleges for working 
men and women, and the like useful objects. 

Another windfall became available in the year 1890, 
which had a large influence in extending the opportun- 
ities for the literary and the industrial improvement of 
young men and women after quitting the elementary 
school. In the previous year the Technical Instruction 
Act had empowered local authorities to supply, by means of 
rates, technical or manual instruction, and had defined such 
instruction as “instruction in the principles of science and 
art applicable to industries, and in the application of 
special branches of science and art to specific industries or 
employments.” Butin 1890 certain local taxation (customs 
and excise) duties having been directed to be paid to the same 
local account as the local taxation probate duty, it became 
necessary to make legal provision for the distribution and 
of the duties so paid. At first it was proposed 
by the Government to employ a substantial part of this sum 
in compensating publicans for the loss of their business. 
But Parhament showed great unwillingness to assent to 
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such, an appropriation of the funds, and, mainly on the 
initiative of Mr A. H. Acland, the Local Taxation 
(Customs and Excise) Act was passed, practically permit- 
ting the application of the whole fund, after the deduction 
of a fixed sum reserved for the superannuation of the police, 
to the encouragement of technical instruction as defined 
by the Act of 1889. The total annual sum thus available 
was nearly one million sterling, and it was placed at 
the disposal of County Councils and County Boroughs, 
in proportion to the ratable value of the property in the 
several populations which they represented. The share of 
London, which in 1890 was £162,572, has since increased, 
until in the year 1900 it amounted to £225,728, of which 
£180,000 is allotted to technical education. The County 
Council appointed a special Board for the administration 
of this fund, and has applied it in various ways. The 
estimated expenditure for 1900-1 includes (a) Technical 
departments of Polytechnics, including contributions 
towards the erection of buildings, £36,650; (5) other 
technical schools and institutes, £24,664; (c) establish- 
ment and initial equipment of new institutions, £22,000 ; 
(d) technical departments of public secondary schools, 
£28,470 ; (e) higher education, £3500; (/) county 
scholarships, £30,362 ; (^) teaching in Art, Science, 
Technology, and manual instruction, including scholarships 
and pioneer lectures, £16,506 ; (h) domestic economy, 
£5874; {'i) commercial subjects, £4798; (j) museums 
(art examples), £383 ; and (Jc) expenses of administra- 
tion, £7860. One of the chief features of the London 
scheme is the liberal provision of scholarships offered 
annually by the Technical Education Board. There are 
600 junior scholarships open to all London children under 
thirteen, and carrying with them the right of free education 
in some approved secondary or technical school, and in addi- 
tion a gratuity of from £8 to £12, Other scholarships — 
e.g., intermediate, commercial, art and artizan, domestic 
economy, horticulture and practical gardening, and cook- 
ing — are also provided; the general principles of award 
being that the scholarships are open to all residents in 
London, that boys and girls are alike eligible, and 
that the sum granted is partly expended in the pay- 
ment of their foes in some school or technical college, 
and partly in a money payment in aid of the scholars’ 
maintenance during the period of study. The number 
of such scholarships granted in 1899 was 1710, and 
the total sum thus expended by the Board was nearly 
£40,000. Throughout the country the sums of money 
thus specially assigned by the Act have boon employed by 
the County Councils on educational objects more or less 
akin to the industrial and commercial requirements of the 
several districts. Without precedents to guide them in 
the exorcise of their novel trust, many of the Councils 
have tried various expiii-iuKmts —e.f/.j in seaports, schools of 
navigation; in Newcastle and otluir places whore great 
engineering works existed, the study of mechanical sciencejhas 
been helped, partly by providing laboratories and apparatus 
and special teachers in existing schools, and partly byscholar- 
ships and exhibitions tenable in science colleges ; in rural 
districts, the study of agriculture and horticulture, and the 
encouragement, by the help of peripatetic lecturers and 
otherwise, of aystomatic instruction in dairy work, bee-keep- 
ing, or cheese-making. The total effect of this beneficent Act 
in reviving many local industries, in encouraging educa- 
tional enterprise and now fonns of manual and scientific 
instruction, has already been powerfully felt, although the 
full application of the special fund thus received from the 
Exchequer still yet awaits further experience, and may 
require some modifications in the plans originally tried. 

The influanco of the Public Libraries Acts, of which the 
first was passed mainly at the instance of Mr William 


Ewart in the session of 1850, has been very ex- 
tensive and ^ beneficial. At first the maximum rate 
which the various municipalities were empowered 
to levy was a halfpenny in the pound, but 
the Act of 1892 removed this restriction and 
empowered the inhabitants to determine for themselves the 
amount which might he applied to this object. A rate of 
one penny is generally found to suffice, but in Wigan the 
library rate has reached twopence in the pound. English 
municipalities were slow to recognize the great intelleS:ual 
and social advantages of the Free Library, or to avail them- 
selves of the permission given by the Act of 1850. In 
1860 there were only twenty-one such libraries and readino-- 
rooms; in 1870 there were thirty-five; in 1880 fifty more 
were added. In 1890 the total had reached 187; and 
there are now 340 free libraries in England and Wales. 
Of these, 36 are in the metropolitan districts. The total 
number of volumes in use, for reference or for distribution, 
is about six millions. Manchester furnishes 280,000 ; Bir- 
mingham, 215,000; Liverpool, 200,000; Leeds, 195,000; 
Sheffield, 110,000; Bristol 90,000; and Nottingham, 85, 000. 
Most of these libraries are housed in costly and convenient 
buildings provided by the several municipalities, and all of 
them are visited by increasing numbers of readers. It is be- 
coming more and more evident that the public library is 
an indispensable adjunct to the other agencies by which 
primary, secondary, and technical education are being 
promoted. Within the last few years the growth of 
public libraries has been stimulated to a large extent by 
the remarkable munificence of a private citizen. Mr J. 
Passmore Edwards has devoted more than a quarter of a 
million sterling to the erection, maintenance, or equipment, 
of libraries, picture galleries, or other kindred institutions. 
He has been singularly fortunate in the wise choice of 
objects, which are wholly outside the category of ordinary 
charities, and are all intended in various ways to help, 
forward the intelligence and the social enjoyment of the, 
people. 

No survey of the educational history of the Victorian 
ora would be complete if it omitted all reference to the,, 
remarkable increase of late years in the public 
and professional activity and in the intellectual 
influence of women. Access for the first time in 
English history has been found for them not only to the 
medical profession, and to high and responsible employments 
in the Civil Service, but also to many posts in connexion 
with commerce and with journalism; to engagements as 
librarians and secretaries, and as superintendents of skilled 
labour, in gardens, in offices, and in factories. Women 
have also been employed, both by the Central Education 
Department and by local Boards, as inspectresses and 
organizing mistresses. In art also, and in literature, 
and in scientific research, women have achieved success, 
and even eminence, to an extent unknown two or three, 
generations ago. Besides new avenues to honourable and 
lucrative employment in professions and trades, there has. 
been a large increase in the amount and value of the 
unpaid puMic services which women are now rendering- 
to the community. Many have become members of 
School Boards and of Boards of Guardians, trustees of 
endowed foundations, or skilled administrators of charity. 
Some have been placed by the Government on various 
Royal Commissions of Inquiry; three were included in 
the Consultative Committee to be attached to the new 
Board of Education; and three have recently been 
nominated as members of the Senate of the University 
of London. In all of these ways, and in many others, 
women are taking daily a larger and more important share 
in the jiublic life of England, and are rendering signal 
service. It cannot be doubted that in this way the whole 
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community has been enricbed by the application of powers 
and talents wbicb, under otber conditions, would have 
remained undiscovered and therefore unused ; and that in 
enlarging the range of intellectual interests open to women, 
they themselves have found new opportunities of useful 
activity, and new means of adding to the dignity and the 
happiness of their lives. 

But aU these important changes have presupposed as 
essential conditions increased educational advantages, and 
a higher standard of what is suitable and necessary for the 
instruction of girls. In the sphere of primary education 
the action of the Education Department has from the first 
been favourable. The standards of instruction which have 
been prescribed from time to time have, except so far as 
needlework is concerned, been practically the same for girls 
as for boys. The qualifications of pupil teachers and for 
head teachers of both sexes have, with a few unimportant 
exceptions, been identical. The total number of certificated 
mistresses recognized by the Board of Education is 36,435, 
as compared with 23,439 certificated schoolmasters; while 
of assistant teachers 4065 are young men and 22,671 are 
young women. This disproportion has a tendency to in- 
crease year by year, as a larger share in elementary work 
falls into the hands of female teachers. In this connexion 
it is interesting to consider the experience of the United 
States. The statistics of the American Bureau of Educa- 
tion include teachers of all ranks, from the kindergarten 
to the higher colleges and universities, and the last 
returns show that in aU 131,750 men and 277,443 
women were engaged in education, and that the pro- 
portion of men to women had since 1870 steadily 
diminished. In 1870 it was 42 per cent., in 1889 
it had fallen to 34*5 per cent,, and in 1898 to 32 per 
cent. In the Department of Secondary Education in 
England a like change is taking place. Formerly all the 
more pretentious private “seminaries’^ for girls prided 
themselves on the number of visiting masters, who gave 
lessons in arithmetic, or history, or music, or astronomy and 
the use of the globes. But in just the proportion in which 
a liberal education has become accessible to women, the 
need for masters is fast disappearing ; since it is a familiar 
fact of experience that, given an equal amount of 
knowledge, women are likely to be better teachers of 
the young than men, as they have greater natural apti- 
tude and a finer intuitive insight, enabling them to 
know the needs of childhood and to adapt lessons to these 
needs. What they know they can teach. The only reason 
why this fact has been so slowly recognized, is that the 
opportunities for obtaining sound and thorough scholarship 
were so long withheld. Of the public measures that have 
affected the intennediate education of women in England, 
one of the most effective was the report of the Schools 
Inquiry Commission in 1867, in which the defects of girls’ 
secondary instruction were characterized as “want of 
thoroughness and foundation; want of system; slovenliness 
and showy superficiahty ; inattention to rudiments ; undue 
time given to accomplishments, and those not taught 
intelligently or in any scientific manner; and a complete 
absence of proper organization.” In the Endowed Schools 
Act of 1869 there was inserted the 12th clause, “In 
framing schemes under this Act provision shall be made, as 
far as conveniently may be, for extending to girls the 
benefits of endowments.” The last report of the Charity 
Commission shows that, in obedience to this clause, 
eighty-two new secondary schools for girls had been 
established, and that sixty-two other schemes contain inter 
alia special provisions for enabling girls to share, either 
by scholarships or otherwise, the advantage of ancient 
grammar school endowments. Schemes for some of the 
wealthier foundations, notably St Paul’s School and 


Christ’s Hospital, provide liberally for the future applica- 
tion of large funds to the maintenance of secondary and 
higher schools for girls. The opening of the local 
examinations of the two Universities to girls has already 
been referred to, and has had a marked effect in raising 
the standard of efficiency in the intermediate schools 
for girls. In 1874, when the public had been much 
impressed with the serious revelations of the Schools 
Inquiry Commission, Mrs William Grey and her sister 
Miss Shirreff, with the subsequent aid of Miss Mary 
Gurney, founded the Girls’ Public Day School Company, 
with a view to familiarize the public with an improved type 
of schools. The experiment has proved remarkably suc- 
cessful. The company possessed in 1900 thirty-three high 
schools, with upwards of 7000 pupils; and its example 
has been followed in many places, where schools of a 
similar character, under the care of qualified teachers and 
the government of responsible public bodies, have been 
founded independently. Before this effort, two of the 
most remarkable institutions for the secondary instruction 
of girls had furnished the pattern which the company to a 
large extent followed. The Ladies’ College at Cheltenham 
had been founded in 1854, and under the skilful super- 
vision of Miss Dorothea Beale had grown into one of 
the most important institutions in England. It is 
unrivalled in the completeness of its material equipment, 
in the qualifications of its teachers, and in the successes it 
has won in all the most important examinations open to 
women. Including its kindergarten and its training 
department for teachers, it numbers upwards of nine 
hundred pupils, of whom about half are boarders, and the 
rest are the daughters of residents in Cheltenham, many 
of whom have settled in the town and neighbourhood for 
the express purpose of availing themselves of the excep- 
tional advantages which the college offers. The North 
London Collegiate School for Girls, which originated in 
the remarkable efforts of Miss Frances Buss in the year 
1850, and which has gradually become a public foundation 
school of a high type, has served as a model, since largely 
imitated by the founders of local high schools for girls. 
Bedford College and Queen’s College in London were 
established in 1848, with a view to place opportunities of 
higher education within reach of girls who desired to 
prolong their education beyond the ordinary term of 
school-life; and the names of Professor F. D. Maurice, 
Charles Kingsley, Miss Anna Swanwick, and Miss Frances 
Martin have been honourably associated with the early 
successes of these institutions. 

But the most important aid which women have received 
in regard to advanced [education has been furnished by 
the English and Scottish Universities. In 1867 the first 
attempt was made to establish in England a college of 
University rank for women. A house was taken at 
Hitchin, midway between London and Cambridge, and 
fitted for the reception of six students. In 1873 the college 
was removed to new premises at Girton, near Cambridge. 
By successive additions it has been enabled to receive 150 
students, and it will probably be still further enlarged. 
From the first the governing body of Girton College, 
prominent upon which were Miss Emily Davies and Lady 
Stanley of Alderley, sought to avail itself to the full 
of the academic education provided by the University, 
and to maintain the standard of learning in the college 
on the same level as that prescribed for men. In 1871 a 
similar enterprise was started under the care of Miss A. J. 
Clough, who took a house at Cambridge to prepare students 
for such examinations as were then open to women, and in 
this way established the institution known as Newnham 
College, which has been from from time to time enlarged, 
until it contains three halls of residence and accommoda- 
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-tion for 150 students. Both colleges are thriving, and 
have always been well filled. In some minor respects 
the arrangements of Newnham are more elastic than 
those of Girton, since its students are not all required 
to pass through the regular University curriculum. But 
from the first both institutions have sought recognition 
from the University; and steps were taken to obtain 
for the students of the colleges admission to the exam- 
inations for degrees. At first personal application was 
made by Girton to the examiners, with the cognizance 
of the Council of the Senate, requesting them to examine 
.some of the college students, and to conduct the vivd voce 
examination, reporting on the attainments of the students 
according to the University standard; and up to 1881 
degree examinations were carried on by the courtesy of 
the examiners, on an informal but strictly regular system, 
simultaneously with those of undergraduates of the Uni- 
versity. In 1881 the Senate by formal grace extended 
to women the Little-go ” and the Honour examinations, 
though not the examination for the ordinary degree ; and 
since that date the students of both colleges have been 
admissible to the Previous and to the Tripos examina- 
tions, and have received from the University a formal 
certificate attesting the result of the examination, though 
not at present conferring the actual academic title. 
The total number of students admitted to Girton from 
the time the college was opened till 1901 was 757, of 
whom 496 obtained honours according to the Cambridge 
University standard, 146 having passed in the Classical 
and 134 in the Mathematical Tripos, and others in 
History, Mediteval and Modern Languages, or Hatural 
Science. Nownham College also secured between 1880 
and 1900 upwards of 500 places in the Tripos examina- 
tion. In the single year 1899, 12 students passed in the 
first class, 29 in the second, and 20 in the third, besides 
3 students who attained the standard qualifying for the 
ordinary degree. 

The University of Oxford has followed the example of 
Cambridge somewhat slowly and gradually, but with very 
notable results. Three colleges for female students have 
been established— Somerville College, Lady Margaret 
Hall, and St Hugh’s Plall. The University instituted 
special examinations for women in 1875; but in 1884 
those special examinations were practically abolished, and 
a statute was passed in Convocation opening to women 
the ordinary Honour Moderations (Classics and Mathe- 
matics), and the Final Plonour Schools of Mathematics, 
Natural Science, and Modern History. In 1886 women 
were admitted to Rosponsions, in 1888 to the Honour 
School of Liter m Hwmaniores, in 1890 to the Honour 
School of fJurispnidenco, in 1893 to the Honour Schools 
of Theology and of Oriental Studies, and in 1894 to 
the remaining examinations for the degree of B.A. . In 
all, between 1884 and 1900, 56 women presented them- 
selves for honours at moderations in Classics, and 17 in 
Mathematics; for final honours, 146 in Modem History, 
22 in Natural Science, 7 in Mathematics, 17 in Liter cb 
Ilmmniores^ 2 in Jurisprudence, 22 in English Language 
and Literature, and 47 in Modem Languages ; of these, 56 
passed in the first class and 119 in the second at the 
Final Honour School. 

Holloway College, near Egham, founded and muni- 
ficently endowed by the late Mr Thomas Holloway in 
1876, has taken high rank as a college for women, and is 
recognized as one of the schools of the IJniversity of London 
in the Faculties of Arts and Science. In the year 1899 
it had 108 students, and a large staff of professors and 
lecturers. It is exceptionally rich in scholarships, of which 
12 are open for competition on entrance, and 2 others for 
students of merit in the coUego. 
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The University of London, as a comparatively modern 
institution, ^ unhampered by tradition or ancient statutes, 
has found itself free to take a step which has at present 
proved impossible in the two older Universities, In 1878 
the Senate, with the concurrence of Convocation, obtained 
from the Crown a charter enabling persons of both 
sexes to graduate in all the Faculties on perfectly equal 
terms. Up to the year 1900, 5185 women passed the 
examination for Matriculation, 1383 the Intermediate 
examination in Arts; 861 obtained the full degree of 
B.A., and 63 that of M.A. In the Faculty of Science, 
266 passed the Intermediate examination, and 145 ob- 
tained the degree of B.Sc., while 9 proceeded to the 
D.Sc. degree. In Medicine, 74 obtained the degree of 
M.B., 21 that of M.D., and 23 that of Bachelor in 
Surgery. 

The example of the London University has since been 
followed by the Victoria University, by the Scottish and 
Welsh Universities, and by Durham University, with which 
is now incorporated the flourishing College of Science in 
Newcastle-on-Tyne. The Universit}^ of Birmingham also 
receives as students, and admits as candidates for degrees, 
women as well as men. Proposals have sometimes been 
put forth by influential persons for establishing a women’s 
University. But they have not proved acceptable to aca- 
demic or public authorities, nor indeed to women them- 
selves. Women’s colleges supply already a great want, 
and they will probably increase in number and in 
usefulness. But for a women’s University^ which shall 
give a separate feminine degree, and set up a special 
standard of liberal education supposed to be adapted to 
the intellectual needs of women only, there is at present 
no general demand. Nor is it probable that such a 
demand will arise in any practical form until philosophy 
and experience shall have enabled us to differentiate the 
mental characteristics of men and of women, and to deter- 
mine in what departments of human knowledge each of 
them should he encouraged or required to excel. Mean- 
while the chief advocates of the intellectual progress of 
women are content to ask the Universities to afford 
access to the same variety of optional courses, and the 
same rigorous tests of attainment which experience has 
shown to be needed by men, and then to leave female 
students at liberty to exercise their own choice. Hitherto 
the British Universities have given a generous response 
to this appeal, and there can be little doubt that in any 
future development of academic institutions in England 
the claims of women to share in the highest intellectual 
privileges will be more and more recognized. 

It is right to record here a recent and significant fact 
in the history of educational endowments. Mr Pfeiffer, 
a London merchant, and his wife, Mrs Emily 
Pfeiffer, determined in 1884 to bequeath the cJdow- ^ 
whole of their residuary estate, amounting to ment for 
nearly £70,000, “to charities and educational 
establishments on behalf of women, and of 
women solely ” ; and the will expressly specified 
that what the testator desired most was the intellectual or 
professional training of women, “ theirs being to my mind 
the great influence of the future.” The persons entrusted 
with the distribution of this fund were the Vice-President 
of the Council of Education, Miss Anna Swanwick, and 
the writer of this article, The bequest became available 
in 1890, and under the sanction of the Court w^as distri- 
buted, in sums varying from £2000 to £5000, to Girton 
and Newnham and Somerville Colleges, the training 
colleges for secondary teachers at Cambridge and in 
London, Bedford and Queen’s Colleges, the Halls of 
Residence for women students attached to Universities 
and Colleges in London, Edinburgh, Dublin, Cardiff, 
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St Andrews, and Aberystwytli, the London School of 
Medicine for Women, the College for Working Women, 
and similar institutions. In this way, either by the 
erection of new buildings or by the establishment of 
studentships and prizes, substantial help has been given to 
some of the most promising of the modern enterprises by 
which the intellectual advance of women has been stimu- 
lated in the United Kingdom. 

Recent years have witnessed a great change in the state 
of public opinion in regard to the professional qualifica- 
tions of teachers. That teaching is a fine art, 
Training: underneath its rules and processes there lie 

Uachers. P^ii^Giples wMch deserve investigation, and that 
the skilled practitioner is distinguished from the 
unskilled by his knowledge of the history and philosophy 
of his art, and of the reasons why some methods of instruc- 
tion and discipline are right and others are wrong, are 
truths which are being slowly recognized by public authori- 
ties, as well as by teachers themselves. The full apprecia- 
tion of the importance of training began at the lower end 
of the social scale. Shuttleworth and Tufnell in 1846 
urged the necessity of special training for the primary 
teacher, and hoped to establish State Training Colleges 
to supply this want. The opposition of the Churches 
prevented the fulfilment of this design, and the one college 
at Battersea which was founded as an experiment was soon 
transferred to the National Society. Before this. Bell and 
Lancaster had made arrangements in their model schools 
for the reception of a few young people to learn the system 
by practice in the schoolroom, and to pursue their studies 
in the after hours. In Glasgow, David Stow, who founded 
in 1826 the Normal Seminary which afterwards became 
the Free Church College, was one of the first to insist on 
the need of systematic professional preparation. The re- 
ligious bodies in England, notably the Established Church, 
availed themselves promptly of the failure of the central 
Government, and 12 diocesan colleges for men and 16 for 
women have been since established. In 1854 the British 
and Foreign School Society placed their establishments at 
the Borough Road and StockweU on a collegiate footing, 
and subsequently founded other colleges at Swansea, at 
Bangor, at Darlington and Saffron Walden; the Roman 
Cathohc Church provided two colleges for women and one 
for men ; and the Wesleyans two — one for students of each 
sex. Other training institutions have since come into 
being. The newly founded provincial colleges of University 
rank have been invited by the Education Department to 
attach normal classes to their ordinary course, and to make 
provision for special training and for suitable practice in 
schools for those of their students who desired to become 
teachers, but who pursue their general literary and scien- 
tific studies in common with other learners who are not 
intending to enter the profession. Thus the Education 
Department came to recognize two kinds of training insti- 
tutions — the residential colleges of the old type, and the 
day colleges attached to institutions of University rank. 
Both are subsidized by liberal grants from the Treasury, and 
are regularly inspected. The report of the Department for 
1899 showed that in that year there were 3700 students in 
residence and 1230 day students. As the period of training 
is two years, these figures show a yearly increment to the 
ranks of certificated teachers of about 2400. But this 
supply is insufiicient to meet the annual demand ; and 28-57 
per cent, of masters and 51*18 per cent, of mistresses stiU 
enter the profession by serving as assistants and passing 
the certificate examination, but without receiving regular 
collegiate training. There is thus still need of more train- 
ing school accommodation, and this is being gradually 
furnished by voluntary and municipal effort. But regular 
provision for training has hitherto been available for 


elementary teachers only, Eashions, either in social usages 
or in dress, descend readily from one stratum of society to 
a lower, but they seldom ascend ; and the accident which 
caused the earliest pedagogic experiments to be tried in 
connexion with the teachers of primary schools has led to 
a general impression that training was needed for lower but 
not for higher educational work. Hence it has happened 
that only slowly, and not Tvithout reluctance, teachers and 
public authorities have come to the conclusion that a like 
training and discipline might with great advantage be 
made available in higher and intermediate schools. The 
University of Cambridge in 1879 took a step which has 
had far-reaching consequences in this direction. It en- 
trusted a special syndicate with the duty of providing 
public lectures on educational principles and practice, and 
of examining candidates for a special teacher’s diploma. 
Since 1882 the University has awarded certificates in the 
theory, history, and practice of education to 60 men and 
1477 women. The Univei'Ksity of London in 1883, and 
the Yictoria University in 1895, instituted similar exam- 
inations; and in such great provincial colleges of Uni- 
versity rank as have been founded in Manchester, 
Liverpool, Newcastle, Bristol, Birmingham, Nottingham, 
Leeds, and Cardiff, as well as in the older Universities, 
efforts are already made to provide courses of special prepara- 
tion for secondary as well as for primary teachers. More 
recently, the University of Oxford has adopted a scheme 
for granting certificates in education. This scheme, while 
providing special courses of instruction and a comprehensive 
syllabus of examination, insists on evidence of regular and 
continuous practice in teaching under due observation as 
an indispensable qualification for the University diploma. 
The two permanent institutions for the training of high 
school mistresses are the Maria Grey Training College, near 
London, and the Training College at Cambridge; but 
several of the leading high schools for girls — notably the 
Ladies’ College at Cheltenham and the Batchelor School 
at Camberwell — ^have attached to themselves a training 
department which is becoming year by year more efficient. 
These institutions prepare their students for the Teacher’s 
Diploma of either Cambridge or London University. 
All these movements are symptoms of an increased 
sense of the need of skilled training for the teacher’s pro- 
fession, and all will he greatly strengthened and encour- 
aged by the clause in the Board of Education Act of 1899 
which provides for a public registration of qualified 
teachers, and for the gradual elimination from the profes- 
sion of those who are unqualified. But the question will 
still remain, How and where are the needful qualifications 
to be obtained, since the Government has not established a 
Training College of its own, and since it is hardly to be 
expected that the want will he supplied by the voluntary 
efforts of societies or by private initiative t In London 
and some of the larger towns it is already proposed to 
apply some of the funds available under the Excise Act 
to the training of teachers. It is to the Universities 
chiefly that the public has a right to look for at least a 
partial solution of this difficult problem. Experience is 
gradually revealing to us the conditions under which 
those corporations will be able to take an increasing share 
in the duty of giving professional training to teachers, 
and thus to render new and signal services to the State. 
These conditions are : (1) that the function of the teacher 
shall he recognized as one of the learned professions, and 
take honourable rank with Law, Medicine, and Theology ; 
(2) that the University shall provide a Professor of Didactics 
or Pedagogy, whoso duty it shall he, by means of post- 
graduate courses of study and by requiring systematic 
practice in the art of teaching under due supervision and 
I criticism, to give to the future schoolmaster both a practi- 
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cal and a theoretical acquaintance with the principles of 
his profession; (3) that the University shall institute an 
examination for all students who may have passed through 
the prescribed course, and that this examination shall set up 
a high standard of qualification in regard to the practice 
and the history of education, and to so much of mental and 
moral philosophy as stands in the closest relation to teach- 
ing, whether considered as an art or as a science. The 
third of these requirements is already fulfilled by Oxford 
and Cambridge and by most of the English and Scottish 
Universities, although there is at present no general 
agreement as to the ideal standard of professional qualifi- 
cations, or as to the best way of testing these qualifications. 
In regard to the second of these conditions, the Univer- 
sities of Edinburgh and St Andrews were enabled, by 
means of the fund bequeathed by Dr Andrew Bell, 
to be the first British Universities to create a Professor- 
ship of Education ; and the Victoria University has 
lately taken the bold stop of establishing a special Chair, 
whose occupatrt shall have the same rank as the other 
Professors of Science or of the Humanities. But until all 
three of the conditions here described shall have been 
fulfilled, the British Universities will fail to exercise their 
legitimate influence on public education, and will neglect 
a great opportunity of ennobling and liberalizing the 
teacher’s profession. 

Among the administrative reforms yet needed there is 
one which will probal)ly engage the early attention of 
Parliament. Several of the groat departments 
fmt/veco- pnblic service are incidentally and in a 

operation, suhorditiate sense concerned with education, 
and arc at ])resent in no official relation with 
the central Board of Education. For example, Marine 
and Dockyard Schools have long boon maintained at the 
various Aaval stations l)y the Jioard of Admiralty, with a 
view to supply elementary instruction to the children of 
the sailors aiul workmen 0 m])loyed at these stations. The 
su])er vision of those schools has for many years been 
entrusted to the Chaplain of the Fleet and to various 
naval officers. A like arrangement has long prevailed 
in the army. The Local Government Board, under 
which the Poor Laws are administered, is necessarily con- 
cerned with the maintenance of schools for all the children 
whose maiutenauco is chargeable to the rates, and this 
Board has its own staff of inspcjctors, both for workhouses 
and for workhouse schools. The management of industrial 
and reformatory schools falls within the province of the 
Home Office, %vhich is responsible for the efficiency of those 
institutions, but which is in no sense aided or advised by 
the Board of Education. The newly-constituted Board 
of Agriculture also is in a position to exercise much 
influence over rural education. It is manifest that in 
all those departments of the public service which have 
been created for other than educational objects, and have 
nevertheless been incidentally charged with educational 
responsibilities, there should established such a rapport 
between them and the Board of Education as would 
result in a division of labour and in greater administrative 
simplicity. If all the schools under the care respectively 
of the War Office, the Admiralty, the Local Government 
Board, the Home Office, and the Board of Agriculture 
were subject to the visitation of H.M. Inspectors, and to 
the same tests and influences by which public elementary 
schools are yearly controlled and improved, many advan- 
tages would accrue. There would be less waste of power ; 
the schools and teachers would benefit by stimulus and 
oompariBon ; and the several public departments would be 
relieved of a duty which they are not in a position to 
fulfil satisfactorily. I^Ioreover, they would yet retain, ^ 
recognized local managers, all their present influence in 
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respect of the non-educational and special interests pertain- 
ing to the several establishments. The need of such a 
simple measure of administrative reform has been strongly 
urged upon the Government by three Departmental Com- 
mittees or Commissions— that on the Marine and Dock- 
yard Schools, that on the Poor Law Schools, and that on 
the Beformatory and Industrial Schools; but at present 
recommendations to this effect have only been adopted 
in one case, that of the navy. By an agreement, the 
annual inspection of the Marine Schools and of Greenwich 
Haval School has been entrusted by the Lords of the 
Admiralty to the Board of Education, and the result 
has proved so satisfactory as to furnish a very valuable 
precedent for future imitation. 

Notwithstanding the far-reaching effect of recent legis- 
lation, especially the establishment of a Board of Education 
charged with the duty of co-ordinating the 
varied provision for primary, secondary, ^<>^tintary 
and technical instruction, there is still, and ^^ded 
will probably long remain, ample room for 
voluntary effort on the part of societies, and for per- 
sonal initiative on the part of individual thinkers and 
teachers. The two great societies *which took the lead in 
promoting elementary education — the British and Foreign 
School Society, founded in 1808, and the National Society 
for educating the poor in the principles of the Established 
Church, founded in 1811 — still continue to flourish and to 
render valuable public service, although the area of their 
useful action is practically restricted to the vindication of 
the principles which they represent, the encouragement of 
voluntary effort, and the training of teachers, a work in 
which both societies, by means of their Normal Colleges, 
take a leading and effective part. The Homan Catholic 
Poor School Committee, and the Wesleyan Connexional 
Committee, are charged with their respective denominational 
interests, and co-operate heartily with the central govern- 
ment, The National Association for the Promotion of 
Secondary and Technical Education has given a powerful 
stimulus to public opinion, and has been of special service 
in furnishing information to County Councils in relation 
to the duties which the Local Taxation Act cast upon 
them. Other Voluntary societies have been formed with 
a view to give greater solidity and corporate life to 
the teaching profession itself. The Read Masters' Con- 
ference^ which met for the first time at Uppingham in 1869, 
at the instance of Mr Thring, has become in the course of 
years very influential, by holding periodical conferences, 
and by concentrating for the benefit of the schools and of 
the public at large the experience and knowledge of 
headmasters of the public schools of the highest rank. 
Another society, the Incorporated Association of Head 
Masters (1890), admits to membership a larger body of 
teachers engaged in endowed or other public secondary 
schools. It numbers 450 members, and in connexion with 
recent legislation affecting the work of the Board of 
Education, the registration of teachers, and the organization 
of higher grade schools, its representations to the Goverm 
ment and to the public have exercised considerable influence. 
The Association of Head Mistresses of EMowed and Pro 
prietary Schools was organized in 1874, with Miss Buss as 
its first president, and numbers 180 members. . Other 
societies, such as that of Head Masters of Private Schools^ 
of Higher Grade and Science Schools, and of Prepa/ratory 
Schools respectively, have since been founded, with success- 
ful results. The College of Preceptors, a chartered 
society chiefly composed of private teachers, was incor- 
porated in 1849, and was one of the first professional 
bodies to institute regular courses of pedagogic lectures, 
and to award after due examination the titles of Licentiate 
and Associate to teachers. It has also, by means of its 

S. III. — 8s 



EDUCATION 


674 

system of esamimng pupils, given a valuable stimulus to edu- 
cational progress, especially in many schools which, while 
distinctly above the rank of elementary, have not availed 
themselves of the Oxford and Cambridge local examinations. 
The conferences and discussions which are held at the col- 
lege during each session have proved of considerable value, 
both as a help to the members and other teachers in dealing 
with professional problems, and also as a means of enlisting 
the attention and sympathy of the general public in relation 
to these problems. By far the largest of the profes- 
sional associations is the National Union of Teachers. It 
was established in 1870, and is composed mainly of 
teachers engaged in public elementary schools. It has 20 
district unions, 430 local associations, and nearly 44,000 
members ; and it holds in turn at each of the great pro- 
vincial centres an annual conference, generally attended by 
1500 members. It has a considerable revenue, and main- 
tains two orphanages, a system of annuities, and a provident 
fund. Three of its most active officers became Members 
of Parliament. 

All of these are sectional organizations, concerned mainly 
with the professional interests of one class of teachers. All 
of them have tended to promote mutual helpfulness 
and a sense of corporate life among particular groups 
of members of the teachers’ calling. One only of the 
professional associations has a broader and more compre- 
hensive design. The Teachers' Guild, founded in the year 
1885, aims at bringing together teachers of both sexes and 
of all ranks. It has held from time to time many in- 
fluential public meetings and discussions on questions of 
educational principles and policy, and it already numbers 
4300 members. It has sought from the first to associate in 
one strong society teachers of all classes ; it has concerned 
itself rather with those problems and discussions which are 
common to aU enlightened teachers alike than with the 
narrower professional or pecuniary interests of particular 
classes of teachers or of schools. The combined effect of 
all these efforts will probably be to raise the profession in 
public repute and influence. It would be a misfortune, 
however, if it tended to create a close profession, or to 
exclude from the ranks of teachers persons distinguished 
by originality, enthusiasm, and natural aptitude, though 
unqualified by formal membership. The National Home 
Reading Union, a society which seeks, by the formation of 
local centres for reading, and by the suggestion of lists of 
books, to encourage efforts after self-improvement, exer- 
cises a beneficent and increasing influence in many parts 
of England, especially in places and among persons 
remote from the chief centres of educational activity. It 
now numbers 13,500 members. The Working Men's 
College, founded in 1854 by Frederic Denison Maurice, 
and the College' for ^ Working Women have proved to be the 
exemplars of many similar institutions in London and the 
provinces. 

In estimating the various agencies by which, in England, 
educational progress has been influenced, it is impossible 
Competi- overlook the importance oL the opening 
tioB for the of various employments in the public service 
se^ice general competition. The number of persons 
service, engaged has increased as new departments 
have been created and new functions have been assumed 
by the central Government, The appointment to these 
offices once rested largely in the hands of the political 
heads of the several departments, and entailed consider- 
able responsibility. In 1853 Sir Stafford Northcote 
and Sir Charles Trevelyan reported on the unsatisfactory 
results of this system, and recommended the formation of 
a separate and independent Board to test the fitness of 
candidates for public employment in certain offices. In 
1855 the Civil Service Commission was created, and for a 


time its duties were limited to the holding of qualifying 
examinations and to the ascertainment of necessary facts 
respecting age, health, and character. In 1859 the Civil 
Service of India was thrown open, mainly at the in- 
stance of Lord Derby, the Secretary of State for India, 
and with the energetic support of Macaulay, whose own 
experience during his four years of office (1834-1838) as 
legal member of the Supreme Council of India had led him 
to take great interest in the question. Since that date the 
principle of open competition has been applied in suc- 
cession to many branches of the public service. In 1870 
an Order in Council made it applicable to home clerkships 
generally, as well as to many other offices; and more 
recently candidates for the colonial, the naval, and the 
military services have been examined by the Civil Service 
Commissioners. The following statistics are from the 
report of the Commission for the year 1899 : — In all, 
38,739 cases have been dealt with, of which 11,478 were 
those of candidates nominated singly, 4891 were nomin- 
ated to compete, and 22,360 were examined for open 
competition. Of these, 3306 succeeded at an open 
competition, and 7094 in the restricted competition 
after nomination. The list of offices thus rendered 
available includes clerkships in the Foreign and Colonial 
Offices, the Treasury, and the higher departments of the 
public service, the Indian Civil Service, commissions in 
the army and navy, surveyors, dockyard schoolmasters, 
writers, post and telegraph clerks (male and female), and 
many minor offices in all the Government departments. 

The effects of this great revolution in the administrative 
work of the State are far-reaching, and cannot even yet 
be fully estimated. The first and most obvious is that 
thereby Ministers and members of Parliament are saved 
from much importunity, and from a personal responsibility 
which it was very difficult for them to exorcise with 
entire fairness and a sole regard to the public interests. 
The practical abolition of favouritism and of personal 
patronage in Great Britain has in itself done much to 
purify the public service and to satisfy the national sense 
of justice. As a democratic measure, the invitation to 
persons of all classes, without distinction of rank or social 
position, to compete on equal terms for honourable employ- 
ment, has been generally welcomed and valued. There 
can be httlo doubt that an effective stimulus has been 
given to the efforts of many young people towards self- 
improvement, by the opening of a career as a reward and 
an encouragement to intellectual merit alone. There 
remain, however, some questions to which experience has 
not yet given a final answer, although the evidence which 
has been already accumulated is weighty and, on the whole, 
highly encouraging. They are : (a) Is the effect of the 
system to give to the State a more capable and better 
qualified body of public servants than would be procurable 
under other conditions 'I (b) What effect has open com- 
petition had on the character of the education in the 
schools and colleges from which the candidates are drawn 1 
and (c) How far has it tended to improve or to lower 
the national estimate of the true worth of education, 
and its relation to the active business of life'? To the 
first question the answers are not absolutely unanimous. 
There will always be some cases in which the system of 
selection by competitive examination appears to be unsatis- 
factory. But, eosceptis excipiendis, the general testimony of 
experience is emphatically favourable, and leads to the 
conclusion that on the whole the system does succeed in 
bringing to the front the best men. The warmest advo- 
cates of the system cannot, however, overlook its necessary 
limitations. There are virtues which do not “ pay ” in 
examinations, and there are grave faults of character which 
cannot be detected by any examination, and yet which are not 
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incompatible with intellectual success. Manliness, courtesy, 
promptitude, flexibility of mind, a conscientious sense of 
duty, and a respect for the feelings and the rights of others 
are all valuable and indeed indispensable attributes for an 
efficient public officer either in the civil or the military service. 
But these are precisely the qualities which no conceivable 
system of examination can adequately test. We can examine 
only what is examinable. The qualiflcations which can be 
tested by examination are accurate knowledge, general in- 
telligence, ability to think and to express the result of 
thinking in an orderly, coherent, and logical way. These 
qualifications are not loss valuable than the others, and are 
at least as likely to coexist with them as to be possessed 
independently. And on this point the judgment expressed 
by the Civil Service Commissioners in their thirty-third 
report is on the whole ratified by subsequent experience 
and by the general verdict of responsible statesmen and of 
the public. The Commissioners say : — 

'‘We think it sufficient to refer to the reports of the Royal Com- 
mission. on Civil Establishments, the report of the Public Service 
Commission (India), and the statements of the military authorities, 
which show that, the persons selected by means of our examinations 
are well qualified for the public service. The Royal Commissioners 
on Civil Establishments, in their second report, paragraph 32, say 
of the lower division clerks : ‘ As stated in our former report, 
paragraph 109, wo are of opinion that the young men of this grade 
who have entered the service since the Order in Council of 1876 arc 
of excellent quality and capacity. ’ This statement is further con- 
tirmed by the fact that out of 3211 men clerks appointed between 
1876 and 1888 only 23 liavo been rejected on probation on the score 
of ineificioney, A favouralfie opinion is also expressed of the 
officers of the higher division in paragraph 109 of the first report. 
The Public Service Gummission (India) reports that ‘ on more than 
one occasion impiirios have boon made by Government into the 
working of the compotitivo system, with the result that it has been 
generally ackiiowhidged to have procured for the ranks of the 
Indian Civil Service officers who, as a body, are eminently qiiali- 
iied for tho porformaiiee of the duties which devolve upon them, 
and many of whom have earned a reputation for administrative 
capacity of a high order.' They believe themselves to be justified 
in the conclusion that, ' apart from tpxestions of detail as to the ago 
of candidates, and the subjects, standards, and conditions of ex- 
amination, the ^^^enoral results of competition, as applied to tho 
India Civil S(n'vi(!o, have been sati^s factory, and that the system 
should accordingly bo maintainod.’ Wo have reason to believe 
that tho military authorities arc equally satisfied with the officers 
who have entered tho army by means of our examinations." 

Tlio medical officer who in 1900 examined the selected 
candidates for the Civil Service of India reported moat 
favourably of their physique. He said : “ They pre- 
sented no indication of physical depreciation or damage to 
be attributed to tho influences of study. For the most 
part they })resout(id the evidence of vigorous health, and 
bore the stamp of the University and the public school.” 

Tho Civil Service Commissioners provide for several 
grades of examination, which may roughly bo described 
as falling under one of these five heads ; — 

(1) Unviverdtij type : Indian Civil Service and Class I. 

of tho Home Civil Service. 

(2) Fird Grmh or Public Bcimol type : Army and Navy 

Examinations, Sandhurst and Woolwich. 

f3) Second Grade School type : Second division clerks. 

(4) Elementa/ry Scimol type : Boy copyists and minor 
offices. 

(6) Technical and Profemional groups : Various special 
examinations. 

The subjects and the scojje of these several examinations 
are in all cases determined by the Commissioners, after full 
communication with the heads of the various departments 
concerned and with the Treasuiy. 

It is important to consider the influence exerted by the 
competitive system on the aims and work of the places of 
education from which the ranks of public servants are from 
time to time recruited. At first there was on the part of 
teachers and professors a disjiosition, easily exphcable, to 
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object to tbe setting up by any external body of an inde- 
pendent standard of attainment ^ and the examinations of 
the Civil Service Commissioners were for nearly thirty 
years practically ignored by University authorities and 
by the masters of the great public schools, notwithstand- 
ing the great variety of optional subjects offered to candi- 
dates. Hence parents who desired to obtain commissions 
or public employment for their sous were fain to resort to 
private tutors, who made it their business to understand 
thoroughly the conditions of success in examination, 
and who often achieved great success in passing their 
candidates. They were sometimes vaguely denounced 
as “crammers,” and their methods as contrivances for 
enabling young learners to deceive the examiners by the 
appearance without the reality of knowledge, and by crude 
and hasty efforts of memory rather than by diligent and 
solid study. There was no doubt some real danger in this 
direction, a danger from which the Universities themselves, 
in preparing undergraduates for Honour examinations, are 
not wholly free. But the best of the private tutors sought 
to guard against possible evil of tffis kind, partly by 
declining to accept as pupils youths who, owing to deficient 
preliminary training or to any other cause, had no reason- 
able prospect of success, and partly by insisting on diligent 
attention to a serious course of study and discipline, such 
as would enable candidates to systematize and arrange their 
knowledge and express it in the best form. Nevertheless 
it has been more and more strongly felt that the break in 
the continuity of a youth's studies caused by his premature 
removal from a public school or a University to a private 
teacher had often an unfavourable effect both on his moral 
and his intellectual discipline. Hence it has become 
evident that the standard of qualification required for 
entrance into the public service ought to be as nearly as 
possible assimilated to the standard which is attained in a 
good school. To a large extent this object has been 
achieved. On the one hand, all the recent policy of tho 
Commissioners has been in favour of taking the course 
prescribed in the Universities and public schools, from which 
the candidates are recruited, as the best practical measure 
of the qualifications which ought to be required at the 
competitive examination. And on the other hand, the 
public schools and University authorities have co-operated 
with the Commissioners by widening their curriculum, and 
helping to render the services of special tutors outside the 
schools to a large extent unnecessary, except in the case of 
special technical departments. On this point the testimony 
of Dr Magrath, the Provost of Queen’s College, and lately 
the Vice-Chancellor of the University of Oxford, is sig- 
nificant and valuable. He says : — 

“I strongly feel that, as at present conducted, the higher of 
these examinations directly and efficiently contribute to the 
maintenance of a considerable element of general culture in the 
studies of those schools in England which keep their pupils to 
seventeen or beyond. Tho excessive and unreasonable desire for 
the introduction of what are called useful, i,e., professional, sub- 
jects into all forms of education, from the highest to the lowest, 
would, I believe, have much more extensively affected the cur- 
ricula of these schools if the Civil Service Commissioners had not 
framed their examinations with a view to securing for the higher 
class of posts in the service those who have received the best 
eneral education.* It is a curious example of the funny para- 
oxical way in which we blunder eventually into the best course, 
that it was not professional educators, or even members of what 
might be called our educational hierarchy, who have brought about 
this resultt but persons appointed to secure fair play among those 
who aimed at administrative posts thrown open on the abolition 
of patronage and favouritism. It is the fact that these posts have 
been secured to a large extent by lower middle class men who 
have had the ability and the good fortune to he able to continue 
their general studies for a longer period than usual, which has set 
before the parents of subh boys an object of ambition on the 
boys' behalf, which has stimulated these parents to make ofteu 
very considerable efforts to secure for their sons such educational 
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advantages as might enable them to compete with some degree of 
success for these posts ; and this result has reached already down 
to schools of a much low’er educational class than could have been 
supposed to be affected by it. Its effects have been, I think, 
wholly beneficial.'’ 

To this weighty experience may be added that of Dr 
Waire, the headmaster of Eton, who says, in reference to 
competition for the army : — 

‘ The army examination has had a very considerable influence 
here. It has caused the institution of an ai my 'class, the aim of 
which is to send boys straight from the school to Woolwich and 
Sandhurst, saving them from having to go to a private tutor for 
special preparation. 

“The institution of the army class has reacted distinctly upon 
the school and its work. Eormeiiy the boys who chose the army 
for their profession (mostly vigorous and high-spirited lads) were 
as a rule the idlest and the most difficult to manage, and con- 
sequently maintained a low standard of industry and discipline 
and of interest in their work. The army class has changed all 
this, and these lads are now among the hardest working and 
steadiest in the school. 

‘ ‘ This has had its effect upon the rest. The consequence, briefly 
stated, is that the rank and file throughout the school do better as 
regards \vork. The general average of work has, in my opinion, 
distinctly improved in the last ten years, and among the causes I 
think that the institution of the army class has no small share, 
and this is therefore due to the public competition for entrance 
into Woolwich and Sandhurst.” 

In another great public school — that of St Paul’s in 
London — the master of the army class points out “that 
although the aim of the form is mainly admission to 
Woolwich, and is based upon the syllabus of the Wool- 
wich Entrance Examination, not more than two-thirds of 
the boys are candidates for the army. Others desire to 
proceed to Cooper’s Hill, the City and Guilds of London 
Technical Institute, or the na-vy as engineer-students, 
or to prepare for such examinations as the Institute of 
Actuaries, in which mathematics play an important part. 
In respect of the quahties of character and intellect, the 
army form may be fairly taken as representative of the 
school as a whole, and discipline is maintained with the 
same ease. The intimate association of the two elements, 
the military and the civil, benefits the whole form, and 
the hoys in this department have always taken a pro- 
minent part in the athletics of the school.” From many 
quarters other evidence comes showing that, in the opinion 
of the teachers, the examinations of the Civil Service Com- 
missioners have been much improved, and that as experience 
grows there is greater similarity in aim and method be- 
tween the views and plans of good teachers and the re- 
quirements of the Civil Service Commissioners. 

The last quarter of the 19th century was characterized by 
considerable activity and productiveness in the literature 
of education. Except Ascham’s Scholemaster, 
tional~ Mulcaster’s Positions, Milton’s Tractate, and 
literature. Locke’s Thoughts, the England of former genera- 
tions had contributed little to pedagogic theory. 
But in recent years contributions to the history, the 
philosophy, and the practice of education have been very 
numerous in Great Britain as well as in Germany, France, 
and the United States. For a general bibliography of the 
subject the student will do well to cons'ult, in German, 
W. Eein’s Encyclopddisches Handhuch des PddagogiJc, and 
K. A. Schmid’s Encyclopddia der gesammten Erziehungs- 
und Unterrichtswesens ; in French, F. Buisson’s Diction- 
naire de pedagogic ; and in Enghsh, W. S. Munroe’s 
Bibliography of Education, Henry Barnard’s English 
Pedagogy, and Sonnenschein’s Cyclopcedia of Education. 
The history of the growth of ideas and theories on educa- 
tion can best be studied in Professor S. Laurie’s Historical 
Su/rvey of Pre-Christian Education and Life of Comenius, 
Oscar Browning’s Educational Theories, H. T. Mark’s 
Outlines of the History of Educational Theories, Com- 


payre’s History of Pedagogy, Mahafiy’s Old Greek Educa- 
tion, and Donaldson’s, Hailmann’s, or Joseph Payne’s 
History of Education, J. B. Mullinger’s The Schools of 
Charles the Great, J. H. Newman’s Pise and Progress of 
Universities, E. H. Quick’s Educational Reformers, J. M. 
Leitch’s Practical Educationists, Sir J. K. Shuttleworth’s 
Four Periods of Education, Matthew Arnold’s article on 
“Schools” in Humphry Ward’s Reign of Queen Victoria, 
and his Popular Education in France and official 
Reports to the Education Department, edited by Lord 
Sandford, Stanley’s Life of Dr Arnold, Meiklejohn’s Life 
of Dr Andrew Bell, Lupton’s Life of Dean Colet, three 
Lives of Pestalozzi, by De Guimps, Dr Biber, and Karl 
von Eaumer, John Morley’s Rousseau, J. P. Eichter’s 
Autobiography, Hugh Miller’s My Schools and School- 
masters, Sir Henry Craik’s The State and Education, 
the volumes of Special Reports issued by the Board of 
Education, and the series of Great Educators published 
by Heinemann. From the theoretical or speculative as 
well as the practical side, other additions to educational 
literature have been Herbert Spencer’s Education ; In- 
tellectual, Moral, and Physical, Bain’s Education as a 
Science, Herbart’s Science of Education, F. Frobel’s Educa- 
tion of Man, Pestalozzi’s Leonard and Gertrude, J. P. 
Eichter’s Levana, the Eeports of the American Committee 
of Fifteen, Educational Aims and Methods, and the 
Lectures on Teaching, delivered before the University 
of Cambridge by the present writer, M. Brfal’s Quelques 
mots sur Vinstruciion puhlique, Lloyd Morgan’s Psychology 
for Teachers, Edward Thring’s Theory and Practice of 
Teaching and Education and the School, President Eliot’s 
Educational Reform, and Professor N. Murray Butler’s 
The Meaning of Education, P. A. Barnett’s Common 
Sense Applied to Education, and Bernard Bosanqnet’s 
The Education of the Young (in the Republic of Plato). 
The official Eeports of Royal Commissiom, notably 
those of the Schools Inquiry of 1867, Lord Cross’s Com- 
mission on Primary Education, 1887, and Mr Bryce’s Com- 
mission on Secondary Instruction, 1894, deserve special 
attention, and the Annual Eeports of the Department 
now known as the Board of Education will always be 
found to give the latest financial and other statistical 
details respecting the nuniber of teachers and scholars 
in the elementary and other schools under the sui)ervision 
of that Department. 

At the beginning of the 20th century the outlook on the 
future of English education is, though somewhat obscure, 
full of promise. The latest Act of the Govern- 
ment, constituting a central Board with power J*® 
to co-ordinate the scattered agencies hitherto ^ 

concerned with public elementary schools, with 
science and art, and with technical education, as well as 
with the administration of the Endowed Schools Acts, has 
possibilities of usefulness in it which are not yet fully 
realized. It will, it may be hoped, succeed in giving 
unity of purpose to the whole educational machinery of 
England, and will define the several duties of the School 
Boards, the County Councils, and other local authorities, 
and their relations to the central Government and to each 
other. It will provide for the information of parents an 
annual register of qualified teachers and of approved 
schools. It will furnish large and equal opj)Ortunities to 
promising learners in all classes of the community to pur- 
sue their studies and to cultivate their dilforent ])Owers and 
aptitudes. It will so far stimulate local authorities as to 
secure that there is as ample a provision of secondary as 
already exists for primary schools all over England. It 
will afford to the public a guarantee of efficiency, by means 
of a judicious combination of inspection with examination, 
following in this particular the weighty recommendation 
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of the Eoyal Commission of 1895. “Education,” says 
the Eeport (vol. i. p. 120), “needs organization, but it 
would be destroyed by uniformity : it is stimulated by 
inspection, but it would be crushed by a Code. In the 
public service, where the chief object is administrative 
efficiency, the individual officer is necessarily subordinate ; 
in education, where a chief object is the discovery of more 
perfect methods of teaching, the individual teacher must 
be left comparatively free. Every good teacher is a dis- 
coverer, and in order to make discoveries he must have 
liberty of experiment.” It is not by larger grants of 
public money alone that educational progress can be 
secured. The subsidies already paid out of the Treasury 
to elementary schools are very liberal, and the various 
religious bodies cannot reasonably ask for more pecuniary 
help than they at present receive, unless they are prepared 
to give their schools a more national character by accept- 
ing representatives of the public as colleagues in the 
management. But public funds for the erection of good 
secondary, technical, and commercial schools will, however, 
be needed, and the source from which these funds will be 
derived, and the constitution of the authority which is to 
control their administration, have yet to be determined. 
Endowments for schools and scholarships need to be 
made still more efficient ; they are inadequate in amount, 
and too capriciously distributed, to supply all modern 
needs. The parent who does not desire to avail himself 
of the public elementary school, and whose sons are not 
likely to succeed in a competitive examination, has still to 
complain that advanced education is more costly in Eng- 
land than in any other country, and that institutions 
with moderate fees such as the Lycie^ of France, or the 
ReaUchulen or the GymnaHien of Germany, are not 
accessible to him. There is therefore room for some 
further action on the part of the State. But it is not 
to legislation exclusively, or even mainly, that we must 
look for the completion of the edifice of public education. 
That part of the work of the future “which kings or laws 
can cause or cure ” is comparatively a small part. Parlia- 
ment must in the last resort receive its mandate from the 
people, and can do little more than seek to fulfil the 
national ideals. The motive force which we need must be 
found in a higher and truer popular conception of a liberal 
education, and of its relation to the formation of character 
and to the duties of industrial, civic, and family life. 
That the acquisition of knowledge, though obviously the 
prominent business of a school, is not the whole of 
education, and that knowledge consciously directed to the 
special professional and industrial needs of life is of far 
loss real value than the knowledge which helps to bring 
out the best powers of the roliective and accomplished 
man, are truths which are yet imperfectly recognized. 
We yet need a more general agreement as to the place 
which the training of the hand and eye, and the construct- 
ive and inventive faculties, should hold in a scheme of 
intellectual culture. And in an age in which merely 
ecclesiastical influence over public education is waning, 
we need to hold fast by all such agencies as exist for the 
cultivation of the spiritual part of man, his emotions, 
and his aspirations after goodness, and his love of truth. 
How to cultivate in schools a genuine yet modest patriot- 
ism, and a desire to render service in municipal or public 
life; how to give to parents a stronger interest in the 
education of their chUdren, and increased opportunities 
of co-operating with the teachers; how to enlarge the 
boundaries of educational science, and to give increased 
freshness and vitality to tlie methods of instruction — all 
these are i)roblems which await solution in the 20th cen- 
tury. They were only partially and imperfectly solved in 
the lOtli. ‘ (j. a. E.) 
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Education in the United States. 

The first white settlers who came to Uorth America were 
typical representatives of those European peoples who had 
made more progress in civilization than any other 
in the world. Those settlers, in particular those 
from England and from Holland, brought vuth 
them the most advanced ideas of the time on the subject of 
education. The conditions of life in the Hew World emphas- 
ized the need of schools and colleges, and among the earliest 
l^nblic acts of the settlers were provisions to establish them. 
The steps taken between 1619 and 1622 to provide schools 
for the colony of Virginia were frustrated by the Indian war 
which broke out in the latter year, and were never success- 
fully renewed during the colonial period. In Hew York, 
where the infinence of the Dutch was at first predominant, 
elementary schools were maintained at the public expense, 
and were intended for the education of all classes of the 
population. This policy reflected the very advanced vie-ws 
as to public elementary education which were then held in 
the Netherlands. The assumption of control in the colony 
of New York by the English was a distinct check to the 
development of public elementary education, and little or 
no further progress was made until after the Eevolution. 
The most systematic educational policy was pursued in the 
colony of Massachusetts. As early as 1635, five years after 
it was founded, the town of Boston took action to the end 
that “ our brother Philemon Pormort shall be entreated to 
become schoolmaster for the teaching and nurturing children 
with us.” The General Court of the colony in 1636 made 
the first appropriation for what was to become Harvard 
College, taking its name in honour of the minister, John 
Harvard, who died in 1638, leaving his library and one- 
half of his property, having a value of £800, to the new 
institution. The amount of this appropriation of 1636 
(£400) was remarkable in that it was probably equal to 
the whole colony tax for a year. In 1642 followed a 
•legislative Act which, while saying nothing of schools, gave 
to the selectmen in every town power to oversee both the 
education and the employment of children. It is made 
the duty of the selectmen to see that the children can read 
and understand the principles of religion and the capital 
laws of the country, and that they are put to some useful 
work. Five years later, in 1647, was enacted the law 
which is not only the real foundation of the Massachusetts 
school system, but the type of later legislation throughout 
the United States. This epoch-making Act, the first of its 
kind in the world, represented the public opinion of a 
colony of about 20,000 persons, living in thirty towns. It 
required every town of fifty householders to establish a 
school, the master of which should he paid either by the ' 
parents of the children taught or by public tax, as the 
majority of the town committee might decide; and it 
further required every town of one hundred families or 
householders to set up a grammar school in which pupils 
might be prepared for the “University,” as the new institu- 
tion at Cambridge was designated. Moreover, a penalty 
was attached to neglect of this legislative requirement, in 
the form of a fine to be devoted to the maintenance of the 
nearest school. Horace Mann said of the Act of 1647 : “ It 
is impossible for us adequately to conceive the boldness of 
the measure, which aimed at universal education through 
the establishment of free schools. As a fact, it had no 
precedent in the world’s history ; and, as a theory, it could 
have been refuted and silenced by a more formidable array 
of argument and experience than was ever marshalled 
against any other institution of human origin. But time 
has ratified its soundness. Two centuries of successful 
operation now proclaim it to be as wise as it was courageous, 
and as beneficent as it was disinterested.” The significance 
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of these Acts of 1642 and 1647 is that they foreshadow 
the whole American system of education, including ele- 
mentary schools, secondary schools, and coUeges, and that 
they indicate the principles upon which that system rests. 
These principles as summarized by George H. Martin in 
his Evolution of the Massachusetts Public School System 
are the following : — (1) The universal education of youth is 
essential to the well-being of the State. (2) The obligation 
to furnish this education rests primarily upon the parent. 
(3) The State has a right to enforce this obligation. (4) The 
State may fix a standard which shall determine the kind 
of education and the minimum amount. (5) Public money 
raised by general tax may be used to provide such educa- 
tion as the State requires. The tax may be general, though 
the school attendance is not. (6) Education higher than 
the rudiments may be supplied by the State. Opportunity 
must be provided at the public expense for youths who 
wish to be fitted for college. These principles have now 
found expression in the public Acts of every State, and 
upon them education in the United States is founded. 

Despite the praiseworthy attempts made in New York, 
New Jersey, and Pennsylvania to develop schools and 
school systems, very little was accomplished in 
those colonies which was permanent. The senti- 
ment in the more southern colonies was, as a 
rule, unfriendly to free schools, and nothing of import- 
ance was attempted in that section of the country until 
the time of Thomas Jefferson. Through religious zeal or 
philanthropy colleges w^ere founded as far south as Yirginia, 
and no fewer than ten of these institutions were in opera- 
tion in 1776, Their present names and the dates of their 
foundation'are : Harvard University, Massachusetts (1636) ; 
College of William and Mary, Virginia (1693); Yale 
University, Connecticut (1701) ; Princeton University, New 
Jersey (1^6); Washington and Lee University, Yirginia 
(1749) ; University of Pennsylvania, Pennsylvania (1751) ; 
Columbia University, New York (1754) ; Brown University, 
Ehode Island (1764) ; Rutgers College, New Jersey (1766) ; 
and Dartmouth College, New Hampshire (1770). In the 
colleges the ecclesiastical spirit was at first almost uniformly 
dominant. The greater number of their students were 
preparing for the ministry in some one of the branches of 
the Protestant Church. These facts caused the grammar 
schools to take on more and more the character of college- 
preparatory schools; and when this was brought about 
they supplied the educational needs of but one portion of 
the community. As time passed, the interdependence of 
governmental and ecclesiastical interests began to weaken 
in the colonies, and there arose among those who represented 
the new secularizing tendency a distrust of the colleges and 
their influence. This gave rise to a new and influential 
type of school, the academy, which took its name from the 
secondary schools established in England by the dissenting 
religious bodies during the latter part of the seventeenth 
century at the suggestion of Milton. These academies were 
intended to give an education which was thought to be 
more practical than that offered by the colleges, and they 
drew their students from the so-called middle classes 
society. The older academies were usually endowed insti- 
tutions, organized under the control of rehgious organiza- 
tions or of self-perpetuating boards of trustees. Their 
programnae of studies was less restricted than that of the 
grammar schools, and they gave new emphasis to the study 
of the English language and its literature, of mathematics 
and of the^ new sciences of nature. For two generations 
the academies were a most beneficent factor in American 
education, and they supplied a large number of the better- 
prepared teachers for work in other schools. These schools 
were in a sense public in that they were chartered, but 
they were not directly under public control in their manage- 
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ment. Early in the 19th century there arose a well- 
defined demand for public secondary schools — high schools, 
as they are popularly known. They were the direct out- 
growth of the elementary school system. Boston, Phila- 
delphia, Baltimore, and New York were the first of the 
large cities to establish schools of this type, and they 
spread rapidly. These public secondary schools met with 
opposition, however, springing partly from the friends of 
the academies, and partly from those who held that govern- 
mental agency should be restricted to the field of elementary 
education. The legal questions raised were settled by a 
decision of the Supreme Court of Michigan, which contained 
these words : ‘‘Neither in our State policy, in our constitu- 
tion, nor in our laws do we find the primary school 
districts restricted in the branches of knowledge which 
their officers may cause to be taught, or the grade of 
instruction that may be given, if their voters consent, 
in regular form, to bear the expense and raise the taxes 
for the purpose.” This decision gave marked impetus to 
the development of public secondary, or high schools, and 
they have increased rapidly in number. The academies 
have relatively declined, and in the Western States are 
almost unknown. 

Meanwhile the elementary school system had grown 
rapidly. The school district, the smallest civil division, 
was created in Connecticut in 1701, in Rhode Island about 
1750, and in Massachusetts in 1789. From the point of 
view of efficient, well-supported schools, it has been felt 
since the time of Horace Mann that the substitution of the 
small school district for the town as the unit of school 
administration was a mistake. Yet the school district has 
exercised a profound influence for good upon the American 
people. In New York State, for example, there were in 
1900 over eleven thousand school districts, and in Illinois 
over twelve thousand. The districts are small in extent 
and often sparsely settled. Their government is as demo- 
cratic as possible. The resident legal voters, often including 
women, hold a meeting at least once a year. They elect 
trustees to represent them in the enqJoynK'iit: of the teacher 
and the management of tho school. They determine 
whether a new schoolhouse shall be built, whether repairs 
shall be made, and what sum of money shall be raised for 
school purposes. In the rural districts this system has 
often been itself a school in patriotism and in the conduct 
of public affairs. Recently the tendency is to merge the 
school districts into the township, in order that larger and 
better schools may be maintained, and that educational 
advantages may be distributed more evenly among the 
people. Most of the Southern states have tho county 
system of school administration. This is because tho 
county, rather than the township, has been tho political 
unit in the South from tho beginning. Special laws have 
been made for the school system in cities, and tho form of 
these laws differs very much. In nearly every city there 
is a separate board of education, sometimes chosen by the 
voters, sometimes appointed by tho mayor or other official, 
which board has full control of the schools. Tho city board 
of education has as its executive officer a superintendent 
of schools, who has become a most important factor in 
American educational administration. He oxorts great 
influence in the selection of teachers, in the choice of 
text-books, in the arrangement of the jjrogrammo of studies, 
and in the determination of questions of policy. Some- 
times he is charged by law with the initiative in some or 
all of these matters. He is usually a trained administrator 
as well as an experienced teacher. The first superintendent 
was appointed in 1837 at Buffalo. Providence followed in 
1839, New Orleans in 1841, Cleveland in 1844, Baltimore 
in 1849, Cincinnati in 1850, Boston in 1851, New York, 
San Francisco, and Jersey City in 1852, Newark and 
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Brooklyn in 1853, Cliicago and St Louis in 1854, and 
Pkiladelpkia in 1883. In general, it may be said that the 
progress of public education in the United States is marked 
by (1) compulsory schools, (2) compulsory licensing of 
teachers, (3) compulsory school attendance, and (4) com- 
pulsory school supervision, and by the increasingly efficient 
administration of these provisions. The compulsion comes 
in each case from the State government, which alone, in 
the American system, has the power to prescribe it and to 
enforce it. Each one of the 45 States is therefore an 
independent educational unit, and there is no single, 
uniform American system of education in any legal sense. 
In fact, however, the great mass of the American people 
are in entire agreement as to the principles which should 
control public education; and the points in which the 
policies of the several States are in agreement are greater, 
both in number and in importance, than those in which 
they differ. An American educational system exists, there- 
fore, in spirit and in substance, though not in form. 

Neither in the Declaration of Independence nor in the 
Constitution of the United States is there any mention 
of education. The founders of the nation were 
^oiicy.^ lio means indifferent to education, but they 
shared the common view of their time, which 
was that the real responsibility for the maintenance of 
schools and the expense of maintaining them should fall 
upon the several local communities. The relation of 
government to education was not then a subject of ordin- 
ary consideration or discussion. Later, when this question 
did arise and the power of taxation was involved, the 
several States assumed control of education, as it was 
necessary that tlicy should do. Nevertheless, from the 
very beginning the. national government has aided and 
supi)orted education, while not controlling it. This policy 
dates from 13th July 1787, when there was passed the 
famous “ Ordinance for the Government of the Territory 
of the United States North-West of the Kiver Ohio,” 
meaning the territory north and west of the Ohio river 
now represented by the states of Ohio, Indiana, Illinois, 
Michigan, Wisconsin, and the eastern side of Minnesota, em- 
bracing more than 205,000 square miles of territory. This 
Ordinance contains this declaration: ‘Uleligion, morality, 
and knowledge being necessary to good government and 
the ha];)])in(jss of mankind, schools and the means of 
education shall for ever bo encouraged.” The Ordinance 
of 1787 also reaffirmed the [)rovisiotis of the so-called 
Land Ordinance (ff 1785, by which section No. 16 in 
every township (a township consists of 36 numbered 
sections of one sejuaro mile each), or one thirty-sixth of the 
entire North-West T(3rritory, was set aside for the mainten- 
ance of public schools within the township. The funds 
derived from the sale and lease of these original “ school 
lands” form the major portion of the public school endow- 
ment of the States formed out of the North-West Territory. 
The precedent thus established became the policy of the 
nation. Each State admitted prior to 1848 reserved 
section No, 16 in every township of public land for 
common schools. Each State admitted since 1848 (Utah 
being an exception, and having four sections) has re- 
served sections No, 16 and No. 36 in every township of 
public lands, for this purpose. These national grants of 
land in aid of common schools amount to 67,893,919 acres. 
In addition, the national government has panted two 
townships in every State and Territory containing public 
lands for seminaries or universities. These grants amount 
to 1,165,520 acres. A third land grant is that made in 
1862 for colleges of agriculture and the mechanical arts ; 
this amounts to 9,600,000 acres. The sum total of these 
three land grants is 78,659,439 acres, to which there must 
be added various special grants made from time to time to 
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the States and devoted to education. The portion of the 
public domain so set apart amounts in all to 86,138,473 
acres, or 134,591 English square miles. This is an area 
greater than those of the six New England States, New 
York, New Jersey, Maryland, and Delaware added to- 
gether. It is a portion of the earth^s surface as great as 
the kingdom of Prussia, about seven-tenths as great as 
Erance, and considerably greater than the combined areas 
of Great Britain (including the Channel Islands) and the 
kingdom of Holland. Besides the enormous grants of 
land in aid of education, the national government has 
maintained since 1802 a military academy at West Point, 
New York, for the training of officers for the army, and 
since 1845 a naval academy at Annapolis, Maryland, for 
the training of officers for the navy. It has also taken 
charge of the education of the children of uncivilized 
Indians, and of all children in Alaska. It has voted, by 
Act of 1887, a perpetual endowment of $15,000 a year 
for each agricultural experiment station connected with a 
State agricultural college, and, by Act of 1890, an addi- 
tional endowment of $25,000 a year for each of the 
agricultural colleges themselves. The aggregate value of 
land and money given by the national government for 
education in the several States and Territories is about 
$300,000,000. 

In 1867 the Congress estabhshed a bureau of educa- 
tion, presided over by a Commissioner who is under the 
jurisdiction of the Secretary of the Interior, 
the purpose of which is declared to be to 
collect “such statistics and facts as shall show ^ 
the condition and progress of education in the several 
States and Territories, and of diffusing such information 
respecting the organization and management of school 
systems and methods of teaching as shall aid. the people 
of the United States in the establishment and main- 
tenance of efficient school systems, and otherwise promote 
the cause of education throughout the country.” The 
bureau has therefore no direct power over the educational 
policy of the several States. It has, however, exercised a 
potent influence for good in its advisory capacity. Up to 
1900 this bureau had published 360 separate volumes and 
pamphlets, including 31 annual reports, covering from 800 
to 2300 pages each. These are standard works of reference, 
and are distributed gratuitously in large numbers to hbraries, 
school officials and other persons interested, and to foreign 
Governments, The several commissioners of education 
have been: Henry Barnard of Connecticut, 1867-1870; 
John Eaton of Ohio, 1870-1886; Nathaniel H. E. Daw- 
son of Alabama, 1886-1889 ; Wilham T. Harris of Massa- 
chusetts, 1889 to date. 

In the United States the sovereign powers are not all 
lodged in one place. Such of those powers as are not 
granted by the Constitution to the national 
government are reserved to the States respect- govern- 
ively, or to the people. The power to levy ments and 
taxes for the support of public education has 
been almost universally held to be one of the powers so 
reserved. The inhabitants of the several local communities, 
however indisposed they may have been to rehnqnish 
absolute control of their own schools, have been compelled 
to yield to the authority of the State government whenever 
it has been asserted, for except under such authority no 
civil division — county, city, township, or school district — 
possesses the power to levy taxes for school purposes. 
Moreover, since the exercise of State authority has uni- 
formly improved the quality of the schools, it has usually 
been welcomed, not resisted. In general, it may be said 
that the State has used its authority to prescribe a 
minimum of efficiency which schools and teachers must 
reach, and it enforces this minimum through inspection 
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and tlie mtbJiolding of its proper share of the State school 
fund from any locahty where schools or teachers are per- 
mitted to fall below the required standard. In extreme 
cases the State authorities have interfered directly to prevent 
the evil results of local inefficiency or contumacy. In 
addition, the States, almost without exception, maintain at 
their own expense schools for the training of teachers, 
known as normal schools. Many of the States also offer 
inducements to the cities, towns, and districts to exceed 
the prescribed minimum of efficiency. Through the steady 
exercise of State supervision the school buddings have 
improved, the standard for entrance upon the work of 
teaching has been raised, the programme of studies has been 
made more effective and more uniform, and the length of 
the school term has increased. The Constitution of every 
State now contains some provision as to public education. 
Each State has an executive officer charged with the en- 
forcement of the State school laws. Sometimes, as in New 
York, this official has plenary powers; sometimes, as in 
Massachusetts and Ohio, he is httle more than an adviser. 
In twenty-nine States this official is known as the super- 
intendent of public instruction; in Massachusetts and 
Connecticut he is called secretary of the State board of 
education; other titles used are commissioner of pubhc 
schools, superintendent of common schools, and super- 
intendent of pubhc schools. The schools are administered, 
on behalf of the taxpayers, by an elected board of school 
trustees in rural school districts, and by an elected (though 
sometimes appointed) board of education or school com- 
mittee in cities and towns. In 836 cities and towns there 
is a local superintendent of schools, who directs and 
supervises the educational work and acts as the executive 
officer of the board of education. The schools in the rural 
districts are under the direct supervision of a county 
superintendent of schools or similar official, who is often 
chosen by the people, but who sometimes is named by the 
State authorities. The county and city superintendents 
are often charged with the duty of holding examinations 
for entrance upon the work of teaching, and of issuing 
licences to those persons who pass the examinations. This 
system works best where it is carefully regulated by State 
law. Thirty States, one Territory, and the District of 
Columbia have enacted compulsory education laws, but 
the enforcement of them is usually very lax. In fifteen 
States and Territories there are no compulsory education 
laws, although there are in existence there fully organized 
school systems free to all children. The usual age during 
which school attendance is required is from 8 to 14. Pro- 
vision is made in Maine, New Hampshire, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, Penn- 
sylvania, Indiana, Minnesota, and Michigan, for sending 
habitual truants to some special institution. Laws for- 
bidding the employment of children under a specified 
minimum age in any mercantile or manufacturing estab- 
lishment are in force in twelve States, and are usually 
administered in connexion with the compulsory education 
laws. The universal establishment of public secondary 
schools (high schools), and the existence of State universities 
in all of the States south and west of Pennsylvania, has 
brought into existence a system of State education which 
reaches from the kindergarten and the elementary school 
to the graduate instruction offered at State colleges and 
universities. This system includes (1) about 1500 free 
public kindergartens scattered over fifteen States; (2) free 
public elementary schools within reach of almost every 
home in the land ; (3) free public secondary schools 
(high schools) in every considerable city or town and in 
not a few rural communities ; (4) free land grant colleges, 
supported in large part by the proceeds of the nation’s 
endowment of public lands, paying particular attention to 


af^ricultnre and the mechanical arts, in aU the States; 
(5) State universities, free or substantially so, in all the 
States south and west of Pennsylvania ; (6) free public 
normal schools, for the professional training of teachers, 
in every State except Nevada and Wyoming, and in every 
Territory except Indian Territory; (7) free schools for 
the education of defectives in nearly all the States ; and 
(8) the national academies at West Point and Annapohs 
for the professional training of military and naval officers 
respectively. 

Miss Susan E. Blow, herself the leading exponent of 
kindergarten principles in the United States, has pointed 
out that the history of the kindergarten move- 
ment reveals four distinct stages in its develop- 
ment: the pioneer stage, having Boston as its 
centre ; the philanthropic stage, which began in the village 
of Plorence, Mass., and reached its climax at San Fran- 
cisco, California ; the national or strictly educational stage, 
which began at St Louis ; and the so-called maternal 
stage, which from Chicago as a centre is spreading over the 
entire country. During the first stage public attention was 
directed to a few of the most important aspects of Froebel’s 
teaching. During the second stage the kindergarten was 
valued largely as a reformatory and redemptive infiuence. 
During the third stage the fundamental principles under- 
lying kindergarten training were scientifically studied and 
expounded, and the kindergarten became part of the public 
school system of the country. The fourth stage, which, 
like the third, is fortunately still in existence, aims at 
making the kindergarten a link between the school and the 
home, and so to use it to strengthen the foundations and 
elevate the ideals of family life. In 1898 there were 
4363 kindergartens in the United States (1365 of which 
were public), employing 9937 teachers (2532 in the public 
kindergartens) and enrolling 189,604 children (95,867 in 
the public kindergartens). Of the 164 public normal 
schools,. 36 make provision for training kindergarten 
teachers. The scientific and literary activity of some of 
the private kindergarten training classes is very great, and 
they exert a beneficial and stimulating effect on teaching 
in the elementary schools. It is generally admitted that 
from the point of view of the children, of the teachers, of 
the schools, and of the community at large, the kinder- 
garten has been and is an inspiration, of incalculable value. 

The elementary school course is from six to nine years 
in length, the ordinary period being eight years. The 
pupils enter at about six years of age. In the 
cities the elementary schools are usually iii 
session for five hours daily, except Saturday and 
Sunday, beginning at 9 a.m. There is an intermission, 
usually of an hour, at midday, and short recesses during the 
sessions. In the small rural schools the pupils are usually 
ungraded, and are taught singly or in varying groups. In 
the cities and towns there is a careful gradation of pupils, 
and promotions from grade to grade are made at intervals 
of a year or of a half-year. The best schools have the most 
elastic system of gradation and the most frequent pro- 
motions. In a number of States there are laws authorizing 
the conveyance of children to school at the public expense, 
when the schoolhouse is unduly distant from the homes of 
a portion of the school population. Co-education of the 
sexes in the elementary school is the salutary and almost 
uniform practice in #)he United States. Fewer than 6 per 
cent, of the cities offer exceptions to this rule, and in most 
of these the separation of boys and girls has arisen from 
the position or original arrangement of the school buildings, 
and is likely to be discontinued under more favourable 
conditions. The programme of studies in the elementary 
school includes English (reading, writing, spelling, grammar, 
composition), arithmetic (sometimes elementary algebra 
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also, or plane geometry in the upper grades), geography, 
history of the United States, and elementary natural 
science, including human physiology and hygiene. Physical 
training, vocal music, drawing, and manual training are 
often taught. Sometimes a foreign language (Latin, 
German, or French) and the study of general history are 
begun. Formal instruction in manners and morals is not 
often found, but the discipline of the school offers the best 
possible training in the habits of truthfulness, honesty, 
obedience, regularity, punctuality, and conformity to order. 
Eeligious teaching is not permitted, although the exercises 
of the day are often opened with reading from the Bible, 
the repetition of the Lord^s Prayer, and the singing of a 
hymn. Corporal punishment is not infrequent, but is 
forbidden by law in New Jersey, and in many States 
may be used only under restrictions. Text-books are 
used as the basis of the instruction given, and the pupils 
“recite” in class to the teacher, who, by use of illustration 
and comment, makes clear the subject-matter of the pre- 
scribed lesson. The purpose of the recitation method is 
to make the work of each pupil help that of his companion. 
Skilfully used, it is the most effectual instrument yet devised 
for elementary school instruction. In 1897-98 there were 
14,589,036 pupils enrolled in the public elementary schools. 
The average length of the school term was 143T days. 
There were about 380,000 teachers engaged in the element- 
ary schools. About 1,250,000 pupils were at the same 
time receiving elementary instruction in private or parochial 
schools. 

The secondary school course is normally four years in 
length. The principal subjects studied are Latin, Greek, 
French, German, algebra, geometry, physics, 
chemistry, physical geography, physiology, rhet- 
oric, English literature, civics, and history. 
Although but 11-36 per cent, of the students in public 
high schools, and 25-36 per cent, of those in private 
secondary schools, are preparing for a college or scientific 
school, yet the conditions proscribed by the colleges for 
admission to their courses affect powerfully both the 
secondary school programme and the methods of teaching. 
Of late years no educational topic has been more widely 
discussed than that as to the proper relations of secondary 
schools and colleges. As a result, special examinations for 
admission to college are either greatly simplified or en- 
tirely abolished, and the secondary studies are much more 
substantial and bettor taught than formerly. An increas- 
ing proportion of secondary school teachers are college 
graduates. In 1897-98 there were 5315 public secondary 
schools and 1990 private secondary schools, or 7305 in all. 
In these schools 27,298 teachers were employed, 14,681 of 
them being women. The secondary school students num- 
bered 554,825, of whom 449,600 were in public high 
schools. The boys numbered 241,359 and the girls 
313,466. The most extraordinary characteristic of second- 
ary education in recent years is the rapid increase in the 
number of students taking Latin as a school subject. In 
nine years the number of such students has increased from 
100,144 (33*62 per cent, of the total) to 274,293 (49*44 
per cent). Meanwhile the proportion of those studying 
physics and chemistry has fallen off slightly. The rate of 
increase in the number of pupils who study Latin is fully 
twice as great as the rate of increase in the number of 
secondary school students. Between 1890 and 1896, while 
the number of students in private secondary schools in- 
creased 12 per cent., the number of students in public 
secondary schools increased 87 per cent. Since 1894 the 
number of students in secondary schools has 

steadily declined. In 1897-98 there were 34 public high 
schools for boys only, 29 for girls only, and the remainder 
(5252) were co-educational In the same year there were 
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351 private secondary schools for boys only, 537 for girls 
only, and 1212 which were co-educational. 

The American college, although it is the outgrowth of the 
English colleges of Oxford and of Cambridge, has developed 
into an institution which has no counterpart in 
Europe. The college course of study, at first 
three years in length, was soon extended to four 
years, and the classes are uniformly known as the fresh- 
man, the sophomore, the junior, and the senior. Whether 
or not, in view of changed educational and social con- 
ditions, a college course of four years is not too long is a 
question now under serious discussion. The traditional 
degree which crowns the college course is that of Bachelor 
of Arts (A.B.). The studies ordinarily insisted on in the 
case of candidates for this degree are Latin, Greek, 
mathematics, English, philosophy, political economy, 
history, at least one modern European language (French or 
German), and at least one natural science. The degrees of 
Bachelor of Science (B.S.), Bachelor of Philosophy (Ph.B.), 
and Bachelor of Letters (B.L.) are often conferred by 
colleges upon students who have pursued systematic 
courses of study which do not include Greek or the 
amount of Latin required for the degree of Bachelor of 
Arts. The best colleges give instruction which is similar 
in character to that given in Germany in the three upper 
classes of the gymnasium and in the introductory courses 
at the universities, in France in the two upper classes of the 
lyc4e and in the first two years of university study, and in 
England in the upper form of the pubhc schools and 
during the years of undergraduate residence at Oxford 
and Cambridge. Since 1870 the colleges have developed 
enormously. Their resources have multiplied, the number 
of their students has increased by leaps and bounds, 
the programme of studies has broadened and deepened, 
the standards have been raised, and the efiiciency of 
the instruction has greatly increased. Eigidly prescribed 
courses of study have given way to elective courses, 
and a knowledge of Greek is no longer required for 
the degree of A.B. at such influential colleges as 
Harvard, Columbia, Cornell, and Williams. A strong 
effort is being made to have the leading colleges give but 
one degree, that of Bachelor of Arts, and to confer that 
upon those who complete any substantial course of college 
studies. A marked change has taken place in the attitude 
of the college authorities toward the students. A genera- 
tion ago the college president was a paterfamilias. He 
knew each student and came into direct personal contact 
with him. The president and the faculty had supervision 
not only of the studies of the students, but of their moral 
and religious life as well. The older type of college 
professor was not always a great scholar, but he was 
a student of human nature, with keen intuitions and 
shrewd insight. The new type is more scholarly in some 
special direction, often regards teaching as a check upon 
opportunities for investigation, and disdains troubling 
himself with a student’s personal concerns or intellectual 
and moral difficulties. The change has not been 
altogether for the better, and a desirable reaction is 
now under way. Each college, however small or ill- 
equipped, exercises a helpful local influence. Ninety per 
cent, of all college students attend an institution not 
more than one hundred miles from their own homes. Few 
colleges have -a national constituency, and even in these 
cases an overwhelming preponderance of the students come 
from the immediate neighbourhood. This explains, in a 
measure, the powerful influence which the college has 
exercised in the life of the nation. While hardly more 
than one in a hundred of the white male youth of the 
country has had a college education, yet the college 
graduates have furnished one-half of all the Presidents of 
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tlie United States, most of tlie justices of tlie Supreme 
Court, about one-half of the Cabinet officers and United 
States senators, and nearly one-third of the House of 
Representatives. Before the Revolution eleven colleges 
v^ere founded. From 1776 to 1800, twelve more were 
added; from 1800 to 1830, thirty-three; from 1830 to 
1865, one hundred and eighty ; from 1865 to 1898, two 
hundred and thirty-six. The present total is 472. Their 
standards, efficiency, and equipment are very diverse, 
many of the so-called colleges being less effective than 
some of the better organized secondary schools. Except 
in Hew York and Pennsylvania, there is no statutory 
restriction upon the use of the name college. This is an 
abuse which is beginning to attract public attention. The 
number of undergraduate collegiate and technical school 
students has increased from 573 to each milhon of inhabit- 
ants in 1872, to 1193 in 1898. In 1897 the whole number 
of professedly collegiate students enrolled in colleges for 
men, for women, and for both sexes was 84,955, of whom 
52,439 were men. There was, therefore, one coUege 

student to each 831 of population. There are 114 
colleges, exclusive of those for women, enrolling 31,941 
students, and as a rule possessing the largest endowments, 
which are under no ecclesiastical control. Fifty-nine 
colleges, enrolling 5954 students, are Roman Catholic. 
Two hundred and eighty-four, enrolling 29,104 students, 
are under the control of some one of the Protestant 
denominations. 

In the United States the title ‘‘university” is used 
indiscriminately of institutions which are in reality 
universities, of institutions which are colleges, 
ttoire/^ and of institutions which are so ill-equipped as not 
sities. secondary schools. Only 

time and a greatly increased capacity to dis- 
tinguish the various types of higher schools wih remedy 
this error. Putting aside tentative and unsuccessful 
attempts to develop genuine university instruction much 
earlier, it may safely be said that the opening of the Johns 
Hopkins University at Baltimore in 1876 began the 
present movement to organize carefully advanced study 
and research, requiring a coUege education of those who 
wish to enter upon it. This is university instruction 
properly so-called, and though found elsewhere, it is 
given chiefly at fourteen institutions : California Univer- 
sity, Catholic University of America, Chicago University, 
CWk University, Columbia University, Cornell University, 
Harvard University, Johns Hopkins University, Michigan 
University, Pennsylvania University, Princeton Univer- 
sity, Stanford University, Wisconsin University, and 
Yale University, All of these institutions, except the 
Catholic University and Clark University, are also 
colleges. The combination of collegiate and university 
instruction under one corporation and one executive 
administration is distinctive of higher education in the 
United States, and its chief source of strength. The 
crowning honour of the university student is the degree of 
Ph,D., although that of AM.— obtainable in less time 
and much easier conditions — ^is also sought. The TniniTnum 
period of study accepted for the degree of Ph.D. is two 
years after obtaining the bachelor’s degree ; but in practice, 
three, and even four, years of study are found necessary. In 
addition to carrying on an investigation in the field of his 
main subject of study, the candidate for the degree of 
Ph.D. is usually required to pass examinations on one or 
two subordinate subjects, to possess a reading knowledge 
of French and German (often of Latin as well), and to 
submit — ^usually in printed form — the dissertation which 
embodies the results of his researches. The methods of 
instruction in the universities are the lecture, discussion, 
and work in laboratory or seminary — the latter transplanted 


from the German universities. The degree of Master of 
Arts is conferred upon students who, after one year 
of university residence and study, pass certain pre- 
scribed examinations. This degree, like those of D.D., 
S.T.D., and LL.D., is often conferred by colleges and 
universities as a purely honorary distinction. The degree 
of Ph.D. is not so conferred any longer by the best 
universities. Hot a few of the universities maintain 
schools of law and medicine. Harvard and Yale univer- 
sities maintain schools of theology as well The learned 
pubhcations issued by the universities, or under the 
direction of university professors, are of great importance, 
and constitute an imposing body of scientific literature. 
The national and State governments make increasing use 
of university officials for public service requiring special 
training or expert knowledge. In 1871-72 there were 
only 198 resident graduate (or university) students in the 
United States. In 1887 this number had risen to 1237, 
and in 1897 to 4392. These figures are exclusive of 
professional students, and include only those who are 
studying in what would be called, in Germany, the 
philosophical faculty. (See also Universities.) Most 
extensive provision is made for professional, technical, and 
special education of all kinds, and for the care and 
training of the dependent and defective classes, as well as 
for the education of the Indian and — in the Southern 
states — of the negro. 

The most complete exposition of education as it now exists will 
be found in Butler, Education in the United States, Albany, H. Y., 
1900, a series of nineteen monographs which, taken together, cover 
the whole educational activity of the United States, prepared for 
the Grovernnient educational exhibit at the Paris Exposition of 
1900. The official Reports, issued annually, of the Commissioner 
of Education, at Washington, contain the latest and most authori- 
tative educational statistics of every sort. They also include 
treatises on special topics, and are indispensable works of reference. 
The only historical sketch is Boone’s History of Education in 
the United States, Hew York, 1889. Martin, Evolution of the 
Massachusetts School System, Hew York, 1894, is accurate and 
valuable. Contemporary discussions of educational topics of inter- 
est are provided from year to year in the published Proceedings 
of the national Educational Association, a voluntary organization 
of teachers of every grade. ' (l^. ]y[, u.) 

Edward VII- (Albert Edward), King of Great 
Britain and Ireland, and of the British Dominions beyond 

the Seas, Emperor of India, (1841 ), the eldest son 

and second child of Queen Victoria and of Albert, Prince 
Consort, was born at Buckingham Palace on 9th November 
1841. He was created prince of Wales and earl of 
Chester on 4th December following, and was baptized 
by the archbishop of Canterbury on 25th January 1842. 
In Ms childhood he was carefully educated, under the 
immediate supervision of the Queen, by the Dowager 
Lady Lyttelton, governess of the royal children ; and in 
his boyhood successively by the Rev. Henry Mildred Birch, 
formerly an assistant master at Eton, and by Mr F. W. 
Gibbs, assisted by the Rev. C. F. Tarver and Mr Herbert W. 
Fisher. He afterwards resided successively at Edinburgh, 
studying chemistry in its industrial applications under 
Professor (afterwards Lord) Playfair at the University; 
at Christ Church college, Oxford ; and at the University of 
Cambridge, where he was a student at Trinity under Dr 
Whewell. In Hovember 1858 he was made a Knight of 
the Garter, and received a commission as colonel in the 
army, ascending in due time to the rank of field-marshal. 
In 1859 he travelled in Italy and Spain, returning to 
pursue his studies at the universities, and availed himself 
of the long vacation of 1860 to pay a visit, under the 
incognito of “ Lord Renfrew,” to the United States, where 
he was received with cordiality, and to Canada, which 
welcomed him with enthusiasm. The duke of Newcastle, 
secretary of state for the colonies, acted as his guide and 
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mentor upon this occasion. Upon the completion of his 
Cambridge course in June 1861 he joined the camp at the 
Curragh, where he acquainted himself with the details of 
military duty. While thus engaged he was, in common 
with the entire nation, overwhelmed by the unexpected 
death of his father, 13th December 1861, after a very 
brief illness. For long the prince remained in absolute 
seclusion, but in 1862 fulfilled a wish of the deceased 
Prince Consort by undertaking a tour in the Holy Land 
under the guidance of Arthur Penrhyn Stanley, afterwards 
dean of Westminster, who had already travelled in the 
East and written Sinai and Palestine. The travellers 
departed in February and returned in June. Stanley's 
Sermons preached in the East was among the fruits of 
their expedition. Early in 1863 the prince was sworn of 
the Privy Council, and took his seat in the House of Lords 
as duke of Cornwall. About the same time the estate of 
Sandringham, in Norfolk, was purchased for him out of 
the savings of his minority. His town residence was 
fixed at Marlborough House. His impending marriage to 
the Princess Alexandra, daughter of Christian IX., king 
of Denmark (born 1st December 1844), had already been 
announced, and took place on 10th March in St George's 
Chapel, Windsor. From her first appearance on British 
soil the princess captivated the heart of the nation, and 
Tennyson uttered the public sentiment when he sang, in 
his ode as poet -laureate, “We are all of us Danes in 
our welcome of thee.’’ Parliament granted the prince an 
income of £40,000 a year, exclusive of the revenues of 
the duchy of Cornwall, and ho relinquished his right of 
succession to the duchy of Saxe-Coburg-Gotha. Prince 
Albert Yictor, afterwards duke of Clarence, was the first 
offspring of the marriage, being born on 17th January 1864. 
The births followed of Prince George Frederick Ernest 
Albert, duke of York, born 3rd June 1865; Princess 
Louise Victoria Alexandra Dagmar, by marriage duchess 
of Fife, born 20th February 1867 ; Princess Victoria 
Alexandra Olga Mary, born 6th July 1868; and 
Princess Maud Charlotte Mary Victoria, born 26th 
November 1869, married to Prince Charles, second son 
of the Crown Prince of Denmark. From the time of their 
marriage the prince and princess wore more conspicuously 
before the country than had over before been the case with 
any princely pair of the same position. The deep afiliction 
of the widowed sovereign, and the burden of public care 
which she was now compelled to undertake, unrelieved 
by the participation of her mainstay and chief adviser, in- 
capacitated her for the performance of most of the social 
functions of Royalty. The prince and princess of Wales 
stepped forward to fill her place, and by their tact and the 
affability of their bearing, and their diligence and punctuality 
in satisfying every public claim, frequently at great in- 
convenience to themselves, contributed not a little to that 
general popularity of the British monarchy among aU classes 
which 1ms proved so important a factor in national politics. 
The princess readiness to promote every worthy cause was 
most marked ; no one was a more constant attendant at 
the mootings and gatherings for objects of public utility 
in which his position as a prince of the blood royal 
would permit him to take part, and his speeches were 
always most effective from their excellent sense and clear 
enunciation. The most important external event of these 
y^rs was a tour to Egypt, undertaken in 1869 in company 
with the duke of Sutherland, Sir Samuel Baker, and others, 
an account of which was published by Mrs William Grey. 
The prince also visited Ireland more than once, and opened 
the LitemationaJ Exhibition of 187L 
On 23rd November 1871 it was announced that the 
prince would be prevented from paying a visit which had 
been arranged to the Maharajah Dhuleep Singh by a feverish 
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attack. It soon appeared that the malady was typhoid, 
contracted, as was supposed, on a visit to Scarborough. 
The case became so serious that on 29th November the 
Queen and Princess Alice hurried to Sandringham, where 
the prince had repaired on feeling the first symptoms of 
illness. On 1st December there was a slight rally, but on 
8th December so serious a relapse occurred that all the 
royal family came to Sandringham, and for some days the 
prince's life was despaired of. Under the skilful treat- 
ment of Sir William Jenner, Sir William Gull, and Sir 
James Paget, however, the crisis was surmounted by 16 th 
December, and by Christmas Day the danger was regarded 
as virtually over. On 27th February 1872 a public 
thanksgiving was held at St Paul’s, amid the most im- 
posing and most affecting demonstrations of public joy 
and gratitude throughout the empire. The importance 
attaching to the life of the heir to the Throne was 
emphasized by the consciousness of his danger and his 
escape. A republican agitation, indeed, which had 
seemed to be gathering strength throughout the year 
in connexion with labour disputes, collapsed entirely, and 
has never been revived. 

In January 1874 the prince of Wales attended the marriage 
at St Petersburg of his brother, the duke of Edinburgh, 
with the Grand Duchess Marie of Russia. In the same 
year he paid a historic visit to Birmingham, where Mr 
Joseph Chamberlain, not yet a member of Parliament, 
received him officially as mayor. In March 1875 it 
was officially announced that he would make a visit to 
India, carrying out an idea originally conceived by the 
first Indian viceroy, Earl Canning. He was supposed 
to travel as heir-apparent, not as representative of the 
Queen ; but the characters could not be kept apart, and 
in fact the prince's visit was a political event of great 
importance. Leaving England on 11th October, he was 
received at Bombay by the viceroy, Lord Northbrook. 
Here he met a very large number of Indian feudatory 
princes, whose acquaintance he subsequently improved by 
visiting at their courts during the seventeen weeks which 
he spent in the country. During these four months the 
prince travelled nearly 8000 miles by land and 2500 
miles by sea, became acquainted with more rajahs than 
had all the viceroys who had reigned over India, and 
saw more of the country than any living Englishman. 
The rajahs were enchanted by his tact and urbanity. The 
visit, moreover, led up, as was probably intended, to the 
Queen's assumption of the title of empress of India in the 
follovdng year. 

The prince's life after this date was full of conspicuous 
public appearances. In 1885 he visited Ireland at a time 
of much political excitement, and was received enthusi- 
astically in many quarters and without symptoms of ill-will 
in any. In 1886 he filled the presidency of the Indian and 
Colonial Exhibition, opened the Mersey Tunnel, and laid the 
first stone of the Tower Bridge. In 1887 a large share 
of the arrangements for the Queen's Jubilee devolved upon 
him. On 27th July 1889 his eldest daughter, Princess 
Louise, was married to the duke of Fife. In the autumn 
he paid a semi-incognito visit to Paris, where he has 
always been highly popular, viewed the Exhibition, and 
ascended the Eiffel Tower. In 1890 he opened the Forth 
Bridge. On 14th January 1892, however, a heavy blow fell 
upon him and his house by the death of his eldest son, 
Prince Albert Victor, duke of Clarence and Avondale, after 
only five days’ illness. The young prince, who with Ms 
brother had made the tour of the world in H.M.S. 
Bacchante^ and after a short career at Oxford and Cam- 
bridge was just settling down to play his part in public 
life, had recently become engaged to Princess Victoria Mary 
of Teck (born 26th May 1867), and the popularity of the 
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liDir to the Crown had been increased by the expression 
of his satisfaction at his son’s union to an Englishwoman. 
On 6 th July 1893 the broken thread was reunited by the 
marriage of the princess (popularly known as Princess 
hlay) to the brother of the deceased prince, George 
Frederick, duke of York. 

The year 1894 was a busy one for the prince of Wales, 
who became a member of the Eoyal Commission on the 
Housing of the Poor, opened the Tower Bridge, attended 
the Welsh Eisteddfod and was duly initiated, and paid 
two visits to Eussia — one on the marriage of the Grand 
Duchess Xenia, the other on the death of the Tsar, his 
brother-in-law. In 1896 he became first Chancellor of the 
University of Wales, and his first act after his installation 
at Aberystwith was to confer an honorary degree upon 
the ‘princess. He had already been for some years a 
trustee of the British Museum, and participated actively 
in' its administration. On 22nd July 1896 the prince’s 
third daughter, Princess Maud, was married to Prince 
Charles of Denmark. The arrangements for the Queen’s 
Jubilee of 189Y depended upon the prince even more than 
those of the corresponding celebration in 1887 : he rode 
on the Queen’s right at the great procession to St Paul’s, 
and as an Admiral of the Fleet presided at the naval 
review at Spithead, a spectacle unparalleled in the history 
of the world. In July 1898 the prince had the misfortune 
to fracture his knee-cap while on a visit to Baron Ferdinand 
de Eothschild, but completely recovered from the effects of 
the accident. In December 1899, while passing through 
Brussels on his way to St Petersburg, he was fired at by a 
miserable lad named Sipido, crazed by reading anarchist 
literature. Fortunately, no injury was done. 

It was the especial distinction of Albert Edward, prince 
of Wales, to have been an ornament and support of the 
throne before he was called upon to fill it himself. This 
cannot be said of any of his predecessors except Edward 
the Black Prince. Most princes of Wales have either died 
or attained the regal dignity too early to leave any con- 
spicuous mark in history as princes. Since the days of 
the Black Prince only two have enjoyed a popularity com- 
parable to Prince Albert Edward’s — ^Henry of Monmouth 
and Henry, the son of James I. The glories of Henry V. 
have cast a veil over the irregularities of Prince Hal ; and 
the popularity of the Stuart Prince Henry arose in great 
measure from his suppressed antagonism to his father, and 
the expectation that he would reverse the latter’s policy. 
The other two princes of Wales who have filled a con- 
spicuous place in the public eye, Prince Frederick and 
George lY., were neither dutiful nor popular. It was 
reserved for the son of Queen Victoria to show what 
strength an heir-apparent exemplary in the discharge of the 
duties of his station can bring to a monarchy, and how 
important' a place, even with the most scrupulous abstin- 
ence from party politics, he can fill in the life of a self- 
governing nation. He was a keen patron of the theatre, 
and made it his business to know and remember all the 
distinguished men of the time in arts and letters. His 
thoroughly British taste for sport was as pronounced as 
his inclination for most of the contemporary amusements 
of Society. The Tranby Croft Case” (1890), in which 
Sir William Gordon Gumming brought an unsuccessful 
libel action for having been accused of cheating at a 
game of baccarat, caused some comment in connexion 
with the Prince’s appearance in the witness-box on be- 
half of the defendants. But it did him no disservice 
with the people to have twice won the Derby with Ms 
horses Persimmon (1896) and Diamond Jubilee (1900), 
and his interest in yacht-racing was conspicuously shown 
at all the important fixtures, his yacht Britannia being 
one of the best of her day. In other respects his activity 


in the life of the nation and his wide interests may be 
illustrated by bis establishment (1897) of the ‘‘Prince of 
Wales’s Hospital Fund,” his devotion to the cause of 
Masonry (he was first elected Grand Master of the Free- 
masons of England in 1874), and his position as a Bencher 
of the Middle Temple, where he also became (1887) 
Treasurer. It was on the occasion of his first appearance 
at “Grand Hight,” that the students were for the first 
time allowed to follow the Prince’s example and to smoke 
in Hall ; and this was only one instance of the influence 
in this respect which the Prince’s taste for tobacco had 
on English society. 

On the death of Queen Victoria on 22nd January 1901, 
the question what title the new king would assume was 
speedily set at rest by the popular announcement that he 
would be called Edward the Seventh. The new reign 
began auspiciously by the holding of a Privy Council at 
St. James’s Palace, at which the King announced his 
intention to follow in Ms predecessor’s footsteps and to 
govern as a constitutional sovereign, and received the oaths 
of allegiance. On 14th February the King and Queen 
opened Parliament in state. Shortly afterwards it was 
announced that the visit of the duke and duchess of York 
to Austraha, in order to inaugurate the new Commonwealth, 
wMch had been sanctioned by Queen Victoria, would be 
proceeded with ; and on 1 6th March they set out on board 
the Ophir with a brilliant suite. The tour lasted till 
1st November, the duke and duchess -^having visited 
Australia, New Zealand, the Cape, and Canada ; and on 
their return the King, on 9th November, created the duke 
prince of Wales and earl of Chester. In the meanwhile 
Parliament had settled the new Civil List {q.v.) at 
£470,000 a year. On 22 nd May the King had a narrow 
escape in Southampton Water, on board Sir T. Lipton’s 
yacht Shamrock 11. (which was to compete for the 
America Cup). The yacht had her masts, spars, and entire 
spread of canvas carried away in a squall ; but the King 
suffered no injury. The question of enlarging the Eoyal 
title to include specific mention of the colonial empire had 
been discussed during the year, and on 30th July Parlia- 
ment passed a Bill to enable the King to stylo himself 
“ Edward VII., by the grace of God of the United King- 
dom of Great Britain and Ireland, and of all the British 
Dominions b^ond the Seas, King, Defender of the Faith, 
Emperor of India.” The Coronation was fixed for 26tli 
June 1902. Two days earlier, however, the King was 
announced to be suffering from perityphlitis, and on 24tb 
June an operation was performed by Sir Frederick Treves. 
The Coronation was consequently postponed. On 27th 
June the King was pronounced “ out of immediate danger,” 
and up to 1 st July, when this volume was printed, he was 
stated to be progressing favourably. 

The grandchildren of King Edward VII. are — children of the 
prince and princess of Wales~(l) Prince Edward Albert Christian 
George Andrew Patrick David, born 23rd Juno 1894 ; (2) Prince 
Albert Frederick Arthur George, born 14th December 1895 ; (3) 
Princess Victoria Alexandra Alice Mary, born 25th April 1897 ; 
(4) Prince Henry William Frederick Albert, born 15th March 
1899. Children of the duke and duchess of Fife— (1) Lady 
Alexandra Victoria Alberta Edwina Louise Duff, born l7th May 
1891 ; (2) Lady Maud Alexandra Victoria Georgina Bertha Duff, 
born 3rd April 1893. 

Edwa.rdsvill 09 capital of Madison county, Illinois, 
U.S.A., on Cahokia creek, at an altitude of 554 feet. It 
has three railways, the Wabash, the Toledo, St Louis, and 
Kansas City, and the Chicago, Peoria, and St Louis. 
Population (1880), 2887 j (1890), 3561; (1900^ 4157 

EdwstfdsVillGi a borough of Lucerne county, 
Pa., U.S.A., in the anthracite coal region, on the north 
branch of the Susquehanna river. The official name of 
, the post office is Edwardsdale* Population (1900), 6166, 
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Eel B — The common fresh-water eel belongs to a group 
of soft-rayed fishes distinguished by the presence of an 
opening to the air-bladder and the absence of the pelvic 
fins. With its nearest relatives it forms the family Mursen- 
dae, all of which are of elongated cylindrical form. The 
special peculiarities of the eel are the rudimentary scales 
buried in the skin, the well-developed pectoral fins, the 
rounded tail fin continuous with the dorsal and ventral fins. 
Only one other species of the family occurs in British 
waters, namely, the conger, which is usually much larger, 
and lives in the sea. In the conger the eyes are larger 
than in the eel, and the upper jaw overlaps the lower, 
whereas in the eel the lower jaw projects beyond the 
upper. Both species are voracious and predatory, and feed 
on almost any animal food they can obtain, living or dead. 
The conger is especially fond of squid or other Cephalopods, 
while the eel is partial to carrion. The common eel occurs 
in all the rivers and fresh waters of Europe, except those 
draining towards the Arctic Ocean, the Black Sea, and the 
Caspian Sea. It also occurs on the Atlantic side of JSTorth 
America. The conger has a wider range, extending from 
the western and southern shores of Britain and Ireland to 
the East Indian Archipelago and Japan. It is common in 
the Mediterranean. 

The ovaries of the eel resemble somewhat these of the salmon in 
structure, not forming closed sacs, as in the majority of Teleostei, 
but consisting of laminic exposed to the body cavity. The 
laminai in which the eggs are produced are very numerous, and 
are attached transversely by their inner edges to a membranous 
band running nearly the whole length of the body-cavity. The 
majority of tlio eels captured for market are females with the 
ovaries in an immature condition. The male eel was first dis- 
covered in 1873 by Syrski at Trieste, the testis being described by 
him as a lobod elongated organ, in the same relative position as 
the ovary in the female, surrounded by a smooth surface without 
laininm. Ho did not litul rij)o spermatozoa. He discovered the 
male l)y examiuitig stnall specimens, all the larger being female. 
Jacoby, a later observer, found no males exceeding 19 inches in 
length, whihs the female may reach a length of 39 inches or more. 
Dr Peterson, in a paper published in 1898, states that in Denmark 
two kinds of eels are distinguished by the lishermen, namely, 
yellow cels and silver eels. The silver eels are further dis- 
tinguished by th(i shape of the snout and the size of the eyes. 
The snout in front of the eyes is not flat, as in the yellow eels, but 
high and compressed, and therefore appears more pointed, while 
the eyes are much larger and directed outwards. In both kinds 
there are males and females, but Petersen shows that the yellow 
eels change into silver cels when they migrate to the sea. The 
sexual organs in the silver eels are more developed than in the 
yellow eels, and the former have almost or entirely ceased to take 
food. The male silver eels are from 11^ to 19 inches in length, 
the females from to about 39 iiichoL It is evident, there- 
fore, that if eels only spawn once, they do not all reach the 
same size when they become sexually mature. The male conger 
was first (loscribod in 1879 by Hermes, who obtained a ripe speci- 
men in the Berlin Aquarium. This specimen was not quite 2i feet 
in length, and of the numerous males which have been identified 
at the Plymouth Lalioratory, none exceeded this length. The 
largo numhors of conger above this size caught for the market are 
all immature females. Female conger of 5 or 6 feet in length and 
weighing from 30 to 50 tb are common enough, and occasionally 
they exceed these limits. The largest recorded was 8 feet 3 inches 
long, and weighed 128 It). 

There is every reason to believe that eels and conger spawn but 
once in their lives, and die soon after they have discharged their 
generative products. When kept in aquaria, both male and female 
conger are vigorous and voracious- The males sooner or later 
cease to feed, and attain to the sexually mature condition, emitting 
ripe milt when handled and gently squeezed. They live in this 
condition five or six months, taking no food, and showing gradual 
wasting and disease of the bodily organs. The eyes and skin 
become ulcerated, the sight is entirely Tost, and the bones become 
soft through loss of lime. The females also after a time cease to 
feed, and live in a fasting condition for five or six months, during 
which time the ovaries develop and reach great size and weiglit, 
while the hones become soft and the teeth disappear. The female, 
however, always dies in confinement before the ova are perfectly 
ripe aiel bidonj they are lil)erated from the ovarian tissue. The 
absence of some necessary condition, perhaps merely of the imessure 
which exists at the bottom of the sea, evidently prevents the com- 


plete development of the ovary. The invariable death of the fish 
in the same almost npe condition leads to the conclusion that 
under normal condhions the fish dies after the mature ova have 
been discharged. Grassi states that he obtained ripe male eels 
ripe specimens of Muraena, another genus of the family, in 
the whirlpools of the Strait of Messina. A ripe female Mursena 
has also been described at Zanzibar. Gravid female eels i e 
specimens_ with ovaries greatly enlarged, have been occasionally 
obtained in fresh water, but there is no doubt that, normally 
sexual maturity is attained only in the sea. ^ 

Until recent years nothing was known from direct observation 
concerning the reproduction of the common eel, or any species of 
the family. It was a well-known fact that large eels migrated 
towards the sea in autumn, and that in the spring small trans- 
parent eels of 2 inches in length and upwards were common on 
the shore under stones, and ascended rivers and streams in vast 
swarms. ^ It was reasonable, therefore, to infer that the mature eels 
spawned in the sea, and that there the young were developed. 

A group of peculiar small fishes were, however, known whieh 
were called Leptocephali, from the small proportional size of the 



Leptocephali. (By hind permission of J. tfc A. Churchill.) 


head. The first of these described was captured in 1763 near 
Holyhead, and became the type of L. Morrisii, other specimens of 
which have been taken either near the shore or at the surface of 
the sea. Other forms placed in the same genus had been taken by 
surface fishing in the Mediterranean and in tropical ocean currents. 
The chief peculiarities of Leptocephali, in addition to the smallness 
of the head, are their ribbon-like shape and their glassy trans- 
parency during life. The body is flattened from side to side, and 
broad from the dorsal to the ventral edge. Like the eels, they are 
destitute of pelvic fins, and no generative organs have been observed 
in them (see Fig. above). 

In 1864 the American naturalist, Gill, published the conclusion 
that L, Morrisii was the young or larva of the conger, and 
Leptocephali generally the young stages of species of Mursenidfe. 
In 1886 this conclusion was confirmed from direct observation by 
Yves Delage, who kept alive in a tank at Koscoff a specimen of 
L. Morrisii^ and saw it gradually transformed into a young conger. 
From 1887 to 1892 Professor Grassi and Dr Calandruccio carried 
on careful and successful researches into the development of the 
Leptocephali at Catania, in Sicily. The specimens were captured 
in considerable numbers in the harbour, and the transformation of 
L. Morrisii into young conger, and of various other forms of 
Leptocephalus into other genera of Muraenidse, such as M%rcena, 
Oongroonurcena, and OfihicMhys, was observed. In 1894 the same 
authors published the announcement that another species of Lepto- 
cephalus, namely, L. hrevirostris, was the larva of the common 
eel. This larval form was captured in numbers with other 
Leptocephali in the strong currents of the Strait of Messina. In 
the metamorphosis of all Leptocephali a great reduction in size 
occurs. The L. hrevirostris reaches a length of 8 cm., or a little 
more than 2i inches, while the perfectly-formed young eel is 2 
inches long or a little more. 

The Italian naturalists have also satisfied themselves that certain 
pelagic fish eggs originally described by Kaffaele at Naples are 
the eggs of Murseniase, and that among them are the eggs of 
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Conger and Anguilla. They believe that these eggs, although free 
in the water, remain usually near the bottom at great depths, and 
that fertilization takes place under similar conditions. No iish 
eggs of the kind to which reference is here made have yet been 
obtained on the British coasts, although conger and eels are so 
abundant there. Raffaele described and figured the larva newly 
hatched from one of the eggs under consideration, and it is evident 
that this larva is the earliest stage of a Leptocephalus. 

See “The Eel Question,” Bej)ort U.S. Commissioner of Fisheries 
for 1819. AVashington, 1882.— Cunningham, “Reproduction and 
Development of the Conger,” Journ. Mar. Biol. Assn, voh ii. — 
pETEKSEN, jReport Dan. Biol. Station, v., 1894. — Gkassi, Quart. 
Journ. Mic. Sci. vol. xxxix., 1897. (j. T. C.) 

the chief town of the government district of 
the same name in Bohemia ; connected by rail with Nurem- 
berg, Prague, Vienna, Beichenherg, (fee. Population (1890), 
18,658; (1900), 23,665, almost exclusively German (esti- 
mated at 91 per cent. Boman Catholic, 6 per cent. Pro- 
testant, and 3 per cent. Jewish). There is a garrison of 
1069 men. Latterly Eger has been very prominent on 
account of its strong Pan-Germanic sentiment. The town 
is exceptionally interesting from its ancient buildings, 
collection of historical relics of Wallenstein, (fee. There is 
a considerable textile industry, together with the manu- 
facture of shoes, machinery, brewing, milling, <fee. The 
inhabitants of the district are still distinguished from 
the surrounding population by their costumes, language, 
manners, and customs. 

Eg^hStlTIp a town and railway station in the Chertsey 
parliamentary division of Surrey, England, on the Thames, 
21 miles west by south of London by rail. The parish 


church contains monuments by Elaxman. “Within the 
parish are the Boyal Indian Engineering College on Cooper’s 
Hill, the hill celebrated in Sir John Denham’s poem, 1642, 
the Boyal Holloway College for Women, the Holloway sana- 
torium for the treatment of mental ailments, and a cottage 
hospital; also the fileld of Bunnymede, where King John 
signed Magna Carta, and (partly in Berkshire) Virginia 
Water, a large artificial lake in the south of Windsor 
Great Park. Area of parish (with Englefield), 7786 acres. 
Population (1881), 8692; (1901), 11,894. 

Egfin (Armenian, “ the spring”), an important 
town in the Memuret el-Aziz vilayet of Asiatic Turkey 
(altitude, 3300 feet). It is 2 :)icturesquely situated in a 
theatre of lofty, abrupt rocks, on the right bank of the 
Western Euphrates, at the point where the Kharpiit- 
Erzingan road crosses the river by a wooden bridge. The 
stone houses stand in terraced gardens and orchards, and 
the streets are mere rock-ladders. The population numbers 
10,000 (Moslems 6000, Armenians 4000). Egin was 
settled by Armenians who emigrated from Van in the 
11th century with Senekherim. On 8th November 1895 
many Armenians were massacred. 

EgfOrievsk, a district town of Bussia, government 
and 74 miles north-east of Byazan, connected by a branch 
line (14 miles) with the Moscow to Byazan main line. Its 
cotton mills (yielding over £500,000 a year) and other 
factories give occupation to 6000 persons. It has important 
fairs for trade in grain, hides, (fee., exported. Population, 
20 , 000 . 
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^ their colour from the overlying Nile deposit, and are of 

Geography and Statistics. considei'able thickness. A boring made in 1886 for the 

T he salient physical features of Egypt may be grouped Boyal Society at Zagazig attained a depth of 375 feet 

as follows, each division having its own characteristic without reaching rock, and another, recently sunk near 

features, due essentially to the geological structure of Lake Abukir (close to Alexandria) by a company, reached 

the country: — (1) the Delta, (2) the Trough or *‘Bift” a depth of 405 feet with the same result. Numerous other 

Valleys, (3) the Desert Plateaux, (4) the mountainous borings to depths of 100 to 200 feet have given similar 

region in the east and north-east. The Nile must also results, showing the Nile deposit to rest generally on these 

be considered separately. yellow sands, which provide a constant though not a very 

The Delta . — ^The delta of the Nile occupies a triangular large supply of good water ; near the northern limits of the 

area north of Cairo, measuring 100 miles from south to delta this cannot, however, be depended on, since the well 

north, and having a width of 155 miles on the shore of water at these depths has proved on several occasions to 

the Mediterranean between Alexandria on the west and be salt. The surface of the delta is a wide alluvial plain 

Port Said on the east. Beyond these two points the low sloping gently towards the sea, and having an altitude of 
hiUs of the desert form the coast-line, while between them 29 feet above it at its southern extremity. The only 
the low sandy shore of the delta, slowly increasing by the inequalities are the mounds, formed of ruined mud-brick 

annual deposit of silt by the river, is a barren area of sand dwellings, which mark the site of ancient towns, or on which 

hills and salty waste land, except in a few parts where the present towns and villages stand, occui)ying often the 

reclamation has already made progress. Southwards the same site as their predecessors of earlier "times. Its limits 

quality of the soil rapidly improves, and becomes the most east and west are determined by the higher ground of the 

fertile part of Egypt. This area is watered by the Damietta deserts, to which the silt-laden waters of the Nile in flood 

and the Bosetta branches of the Nile, and by the network time cannot reach. 

of canals which, beginning at Cairo and the Barrage, The Talleys . — The valleys, which are a remarkable 
intersects the whole delta and extends eastwards through feature of the country, are those occupied respectively by 

the Wadi Tumilat as far as Suez. The soil of the delta is the Nile, the Gulf of Suez, and the Gulf of Akaba, and 

a dark grey fine sandy soil, becoming at times almost a stiff each of these is a rift-valley determined by the subsidence 

clay by reason of the fineness of its particles, which consist of a narrow belt in the neighbourhood of a line of fracture 

almost wholly of extremely small grains of quartz with a on the earth's surface. In the Gulf of Suez, certainly, an 

few other minerals, and often numerous flakes of mica, upward movement is still in progress, as salines along the 

This deposit varies in thickness, as a rule, from 55 to 70 coast are still being formed as the land rises; but in the 

feet, at which depth it is underlain by a series of coarse Nile Valley north of Assuan this is more difficult to 

and fine yellow quartz sands, with occasional pebbles, or determine, though certain slight local earthquake shocks, 

even banks of gravel, while here and there thin beds of which occasionally occur, seem to point to the fact that 

clay occur. These sand-beds are sharply distinguished by that movement has not wholly ceased. The trough so 
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formed lias been filled by deposits of coarse and fine sand 
and gravel, containing numerous fragments of igneous 
rocks, wHcli underlie the present Nile mud deposit, as in 
the Delta * and similarly, also, deep borings have reached 
no rock-floor up to the present. At Beni Suef, with the 
Tertiary limestone plateaux of the desert 3 miles distant, 
400 feet of sands and clays were penetrated without any 
sign of rock, and at Medinet el Bayum a boring of 450 
feet gave the same result 

Entering Egypt proper, a little to the north of the Second 
Cataract, the Nile flows through a valley in sandstone beds 
of Cretaceous age as far as latitude 25'’ N., and throughout 
this part of its course the vaUey is extremely narrow, rarely 
exceeding 2 miles in width. At two points, namely, 
Kalabsha and Assuan (First Cataract), its course is inter- 
rupted by outcrops of granites and other crystalline rocks, 
which have been uncovered by the erosion of the overlying 
sandstone, and to-day form the mass of islands, with 
numerous small rapids, which have been described not very 
accurately as cataracts ; no good evidence exists in support 
of the view that they are the remains of a massive barrier, 
broken down and carried away by some sudden convulsion. 
From latitude 25" N. northwards for 518 miles the valley 
is of the “ rift-vaUey ” type, a level depression in the lime- 
stone plateau, enclosed usually by steep cliffs, except where 
the tributary valleys drained into the main valley in early 
times, when there was a larger rainfall, and which now 
carry off the occasional rainstorms that burst on the 
desert. The average width of the cultivation is about 
10 miles, of which the greater part hes on the left bank 
of the river; and outside this is a belt, varying from a 
few hundred yards to 3 or 4 miles, of stony and sandy 
ground, reaching up to the foot of the hmestone cliffs, which 
rise in places to as much as 1000 feet above the valley. 
This continues as far as latitude 29" N., after which the 
hhls that close in the valley become lower, and the higher 
plateaux lie at a distance of 10 or 15 miles back in the 
desert. The fertile province of the Fayum, on the left bank 
of the Nile and separated from it by 6 miles of desert, 
seems to owe its existence to movements similar to those 
which determined the valley itself. Surrounded by Tertiary 
limestone strata on the north, west, and south, the boring 
above mentioned met with no representatives of these beds 
in the 450 feet which were penetrated. Lying in a basin 
sloping in a series of terraces from an altitude of 65 feet 
above sea-level in the east to about 140 feet below sea- 
level on the north-west, at the margin of the Birket-el-Kerun, 
this province is wholly irrigated by a large canal, the Bahr 
Yusef, which, leaving the Nile at Deirut in Upper Egypt, 
follows the western margin of the cultivation in the Nile 
Valley, and at length enters the Fayum through a gap in 
the desert hills by the Xllth Dynasty pyramids of Lahun 
and Hawara. 

The Desert Plateouiix . — Speaking generally, Egjrpt con- 
sists of a broad plateau of sedimentary rocks, lying on the 
western side of a band of crystalline rocks which occupy 
the southern part of the peninsula of Sinai and the western 
side of the Bed Sea from latitude 29" N, southwards. In 
the north, where beds of Upper Tertiary age occur, the 
desert plateaux are comparatively low, but from Cairo 
southwards, as the Eocene hmestones come in, they rise to 
1000 and even 1500 feet above sea-leveL Formed mostly 
of horizontal strata of varying hardness, they present a 
series of terraces of minor plateaux, rising one above the 
other, and intersected by small ravines worn by the 
occasional rainstorms which burst dn their neighbourhood. 
The weathering of this desert area is probably fairly rapid, 
and the agents at work are principally the rapid heating 
and cooling of the rocks by day and night, and the erosive 
action of sand-laden wind on the softer layers ; these, aided 


by the occasional rain, are ceaselessly at work, and produce 
the successive plateaux, dotted with small isolated hills and 
cut up by valleys (wadis), which occasionally become deep 
ravines, thus forming the principal type of scenery of these 
deserts. From this it wiU be seen that the desert in Egypt 
is mainly a rock desert, where the surface is formed of 
disintegrated rock, the finer particles of which have been 
carried away by the wind; and east of the Nile this is 
almost exclusively the case. In the western desert, how- 
ever, those large sand accumulations which are usually 
associated with a desert are met with. They occur as 
lines of dunes formed of rounded grains of quartz, and lie in 
the direction of the prevalent wind, usually being of small 
breadth as compared with their length; but in certain 
areas, such as that lying south-west and west of the Oases 
of Farafreh and Dakhleh, these lines of dunes, lying 
parallel to each other and about half a mile apart, cover 
immense areas, rendering them absolutely impassable ex- 
cept in a direction parallel to the lines themselves. East 
of the Oases of Baharieh and Farafreh is a very strik- 
ing line of these sand dunes; rarely more than 3 miles 
wide, it extends almost continuously from Moghara in 
the north, passing along the west side of Khargeh Oasis 
to a point near the Nile in the neighbourhood of Abu 
Simbel in Nubia — having thus a length of nearly 550 
miles. In the northern part of this desert the dunes lie 
about N.W.-S.E., but farther south incline more towards 
the meridian, becoming at last very nearly north and 
south. 

Oases . — In the western desert lie the five large oases of 
Egypt, namely, Siwah, Baharieh, Farafreh, Dakhleh, and 
Khargeh, occupying depressions in the plateau or, in the 
case of the last three, large indentations in the face of the 
escarpment formed by the Lower Eocene and Upper 
Cretaceous Limestones. Their fertility is due to a plentiful 
supply of water furnished by a sandstone bed 300 to 500 
feet below the surface, whence the water rises through 
natural fissures or artificial boreholes to the surface, and 
sometimes to several feet above it. These oases were 
known and occupied by the Egyptians as early as 1600 
B.a, and Khargeh rose to special importance at the time of 
the Persian occupation. 

The Mountainous Region . — The mountainous part of 
the country is that occupied by the crystalline rocks in the 
southern part of Sinai, and the belt occupying the western 
shore of the Gulf of Suez and Bed Sea, where the principal 
peaks rise to heights of 6000 and 7000 feet. Owing to 
the alight rainfall, and the rapid weathering of the rocks 
by the great range of temperature, these hills rise steeply 
from the valleys at their feet as almost bare rock, supporting 
hardly any vegetation. In some of the valleys, wells or 
rock-pools filled by rain occur, and furnish drinking-water 
to the few Arabs who wander in these hills. Farther south, 
where the rainfall is greater, the valleys are more fertile, 
and support considerable numbers of camels, sheep, and 
goats. 

Tim TJgyptian Nile . — The Nile {g.v.) enters Egypt 
proper a little to the north of the Second Cataract, and 
between there and the First Cataract has a length of 200 
miles and a slope of From this point to the 

Barrage at the apex of the Delta the length is 605 miles 
and the slope and thence to the sea, by either the 

Bosetta or Damietta branch, is 145 miles more. The Nile 
is at its lowest at Assuan at the end of May, then rises 
slowly until the middle of July, and rapidly throughout 
August, reaching its maximum at the beginning of Sep- 
tember ; it then falls slowly through October and November. 
At Cairo the lowest level is reached about the middle of 
June, after which the rise is slow in July and fairly rapid 
in August, reaching the maximum at the beginning of 
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October. In the montli of June the water is clear and 
carries practically no suspended matter, but by August it 
is full of dark red-brown sediment brought down by the 
Blue Nile and the Atbara from the plateaux of Abyssinia, and 
is estimated to be then carrying 8 cubic yards per second; 
by September this has been reduced to half the amount, 
and then diminishes rapidly. On the island of Elephantine 
at Assuan is the well-known Nilometer, dating from ancient 
Egyptian times, and altered and extended in Homan times, 
while the remains of other ancient Nilometers exist at Philae, 
Edfu, and Esna, together with inscriptions recording about 
forty high Niles in the XXVth Dynasty, recently discovered 
on a quay wall of the temple of Karnak. The data furnished 
by these give about 4^- inches per century as the rate at 
which the Nile is silting up its bed north of the First 
Cataract. 

Climate . — Except a narrow belt on the north along the Mediter- 
ranean shore, Egypt lies in an almost rainless area, where the 
temperature is high by day and sinks quickly at night in 
consequence of the rapid radiation under the cloudless sky. The 
mean temperature at Alexandria and Port Said varies between 
57“ E. in January and 81° F. in July ; while at Cairo, where the 
proximity of the desert begins to bo felt, it is 53° F. in January, 
rising to 84° F. in July. January is the coldest month, when occa- 
sionally in the Nile Valley, and more frequently in the open desert, 
the temperature sinks to 32° F., or even a degree or two below. 
The mean maximum temperatures are 99° F. for Alexandria and 
110° F. for Cairo. Farther south the range of temperature be- 
comes greater as pure desert conditions are reached. 


Mean Temperature. 


Place. 

January. 

J uly. 

Year. 

Annual 

Maximum. 

Annual 

Minimum. 

Assuan . 

0 

G2 

0 

95 

80 

118 

0 

42 

Wadi Haifa . 

61 

93 

79 

117 

41 

Khartum . 

71 

93 

84 

114 



The relative humidity varies greatly. At Assuan the mean 
value for the year is only 38 per cent., that for the summer being 
29 per cent, and for the winter 61 per cent, ; while for Wadi Haifa 
the mean is 32 per cent, and 20 per cent, and 42 per cent, are the 
mean vahuw for Huramer and winter respectively. In Alexandria 
and on all the Mediterranean coast of Egypt rain falls abundantly 
in the winter mouths, atnounting to 8 inches in the year ; but 
southwardH it rapidly dooroaaes, and south of latitude 31° JST. but 
little falls. 


Hainfall. 


Place. 

Inches per 
Annum. 

Alexandria .... 

8-1 

Port Said 

3-4 

Ismailia 

2-1 

Suez 

IT 


Eecont records at Cairo show that the rainfall is very irregular, 
and is furnishod by otjeasional storms rather than by any regular 
rainy aeason ; still, most falls in the winter montfis, especially 
December and Januaxw, while, on the other hand, none has heon 
recorded in June and July, 


in Cairo in Inches. 



1W7. 

im 

1880. 

1800. 

1801. 

m $. 

1803. 

im 

1805. 

1800. 

1807. 

1898. 

Inches 

0*86 


0-64 


im 

0»27 

1-30 

O'60 

1-70 

1*43 

0*8 

16*1 


In the open desert rain falls even more rarely, but it is by no 
means unknown, and from time to time heavy storms burst, causing 
sudden floods in the narrow ravines, and often drowning both men 
and anirnals. These are more common in the mountainous region 
of the Sinai Peninsula, where they are much dreaded by the Arabs. 
Snow is unknown in the Nile Valley, hut on the mountains of 


Sinai and J;he Red Sea Hills it is not uncommon, and a tempera- 
ture of 18 F. at au altitude of 2000 feet has been recorded in 
January. 

The atmospheric pressure varies betweeu a maximum in January 
and a minimum in July, the mean difference being about 0*29 
inch. The following are the mean values for Cairo for the years 
1885-1898 


Year. 

Temp. 

“ Fahr. 

Atmospheric 

Pressure- 

Inches. 

Year. 

Temp. 

“ Fahr. 

Atmospheric 

Pressure. 

Inches. 

1885 . 

70*3 

29-84 

189-2 . 

70-3 

29-89 

1886 . 

69*6 

29-86 

1893 . 

68-4 

29-89 

1887 . 

70*6 

29-87 

1894 . 

69-2 

29-87 

1888 . 

71-6 

29-87 

1895 . 

69-5 

29-87 

1889 . 

72-0 

29-88 

1896 . 

69-5 

29*87 

1890 . 

71*5 

29-84 

1897 . 

68-5 

29-90 

1891 . 

71*4 

29-88 

1898 . 

68-7 

29-88 


^ The most striking meteorological factor in Egypt is the per- 
sistence of the north wind throughout the year, without which the 
climate would be very trying. In December, January, and 
February, at Cairo, the north wind slightly predominates, though 
those from the south and west often nearly equal it, but after this 
the north blows almost continuously throughout the year. In 
May and June the prevailing direction is north and north-north- 
east, and for July, August, September, and October north and north- 
west. From the few observations that exist, it seems that farther 
south these southern winter winds decrease rapidly, becoming 
westerly, until at Assuan and Wadi Haifa the northerly winds are 
almost invariable throughout the year. The Khamsin, or hot 
sand-laden winds of the spring months, come invariably from the 
south. They are preceded by a rapid fall of the barometer for 
about a day, until a gradient from south to north is formed, 
then the wind commences to blow, at first gently, from the south- 
east ; rapidly increasing in violence, it shifts through south to 
south-west, finally dropping about sunset. The same thing is 
repeated on the second and sometimes the third day, by which 
time the wind has worked round to the north again. During 
a Khamsin the temperature is high and the air extremely dry, 
while the dust and sand carried by the wind form a thick yellow 
fog obscuring the sun. The southern winds of the summer months 
which occur in the low latitudes north of the equator are not felt 
much north of Khartum. 

Minerals . — The minerals of Egypt which are worked at present 
are very few. The salines at Meks, near Alexandria, supply all the 
salt needed for the country, except a small quantity used for curing 
fish at Lake Menzaleh ; while the lakes in the Wadi Natron, 45 miles 
north-west of the pyramids of Gizeh, furnish carbonate of soda in 
large quantities. The alum of the Western Oases is no longer 
worked, on account of the cost of transport. The turquoise mines 
of Sinai, in the Wadi Moghara, are worked regidarly by the Arabs of 
the peninsula, who sell the stones in Suez ; while the emerald mines 
of Jebel Zubara, south of Kosseir, have been recently examined, to 
see if 'they could be profitably worked. Petroleum occurs at J ebel 
Zeit, on the west shore of the Gulf of Suez, but up to the present 
attempts to obtain it in any quantity have not proved successful. 
Considerable veins of haematite of good quality occur both in the 
Red Sea Hills and in Sinai, but difficulty of transport and want of 
fuel render them unimportant. 

Mora . — Since practically the whole of the country which will 
support vegetable life is under cultivation, the flora of Egypt is 
limited. Besides the industrial crops cultivated throughout the 
country, the most important tree is the date palm, which grows all 
over Egypt and in the Oases. The dom palm is first seen a little 
north of latitude 26° N., and extends southwards. The vine grows 
well, and in ancient times was largely cultivated for wine ; oranges, 
lemons, and pomegranates also abound. The sunt tree {Acacia 
Nilotica) grows everywhere, as well as the tamarisk and the syca- 
more. In the deserts several kinds of thorn bushes grow ; and 
wherever rain or ^rings have moistened the ground, numerous wild 
flowers thrive. This is especially the case where there is also shade 
to protect them from the midday sun, as in some of the narrow 
ravines in the eastern desert and in the palm groves of the oases, 
where various ferns and flowers grow luxuriantly round the springs. 
Of late years new avenues and gardens have been extensively 

lanted, especially near the towns ; and among many trees which 

aye been imported, the “ lebbek” {Alhizzia Lehheh) thrives especi- 
ally, and has been very largely employed. 

Fauna . — Besides the ordinary domestic animals, the camel, horse, 
donkey, goat, sheep, cow, water buffalo, &c., there are few wild 
animals. The principal are the hysena, jackal, and fox ; numerous 
gazelles in the deserts ; the ibex in Sinai and the Red Sea HiUs ; and. 
rarely the moufflon, or maned sheep, is met. The crocodile is never 

S. Ill — 87 
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now seen in Egypt. Birds are faiiiy numerous, and include eagles, 
vultures, kites, owls, as well as several kinds of plover; sand 
grouse and pigeons are abundant, the latter being kept for their 
dung, which is used as manure. Qualls arrive from the north 
about September, and return in the spring, passing through Egypt in 
February and March. Aquatic birds are very numerous — pelicans, 
storks, cranes, herons, geese, and duck. 

Area and Fojjulation . — The total area of Egypt proper, includ- 
incr the Oases in the Libyan Desert, the regions between the Nile 
and the Ked Sea, andDl-Arish in Syria, but excluding the Sudan, 
IS about 400,000 square miles ; but tlie cultivated and settled 
area, that is, the Nile Valley and Delta, covers only 12,980 square 
miles. Canals, roads, date plantations, &c., cover 1900 square 
miles ; 2850 square miles are comprised in the surface of the Nile, 
marshes, lakes, and desert. 

The population is generally divisible into— 

(1) The fellahin, or the peasant population of the Nile Valley ; 

(2) The Beduin, or nomad Arabs of the deseit ; 

(3) The Nuha or Berberin, inhabitants of the Nile Valley 

between Assuan and Dongola. • ^ i ■ 

The first of these includes both the Moslem and Coptic inhabit- 
ants, who have probably changed but little since ancient Egyptian 
times, in spite of their conquest at different periods by various 
nations, each of whom has lelt but little mark on the inhabitants, 
except the change of religion. ^ 

The Beduin, or the Arabs of the desert, are of two diflerent 
classes : first, the Arahic-speaking tribes, who have probably immi- 
grated from Arabia and Syria, and who occupy the deserts as far 
south as latitude 26“ N. ; secondly, the tribes who occupy the desert 
from Kosseir to Siiakin, namely, the Hadendoa, Bisharin and the 
Abahda tribes, who speak a language of their own, and are pro>'«>'T'^ 
the descendants of the Blemmyes, who occupied these pa: 
ancient times. ^ 

The population according to the census of 1897 was 9,734,405, 

« Q1Q QiQ 1 Rft9. Efti-ncr nn i n r.rpfl.RP. nf 43*5 Toer 


resident in the country ; wniie m oiners are given me «, 
sex and mode of life, taken from the census of 1897 : — 



1882. 

1897. 

Increase 
percent, in 
15 Years. 

Population of Lower Egypt 

4,008,746 

5,676,109 

41*5 

Population of Upper Egypt 

2,805,173 

4,058,296 

45 

Total population 

6,813,919 

9,734,405 

43 

Egyptians 

6,723,033 

9,621,831 

43 

Foreigners 

90,886 

112,574 

24 

, Town population 

Number of towns, villages, 

857,617 

1,225,365 

42-8 

and hamlets, &c. 

13,247 

18,141 

37 


Total population 

Mode of Life. 

Sedentaries — 

Natives of fixed residence 
Natives settled among 
Beduin s . . . 

Foreigners 

Total . 

Semi-Sedentaries — 

Beduins resident in the 
villages 

Beduins among native 
sedentary population 


Total , 


Nomad — 
Beduin 


Males. 


4,947,850 


4,550,504 

25,042 

'64,249 


4,639,795 


147,456 

124,303 


271,759 


36,296 


Females. 


4,786,555 


4,420,159 

24,699 

48,325 


4,493,183 


142,619 

116,577 


259,196 


34,176 


Total. 


9,734,405 


8,970,663 

. 49,741 
112,574 


9,132,978 


290,075 

240,880 


530,955 


70,472 



Males. 

Females. 

Total. 

Agriculturists . 

Exercising professions or 
trades .... 

Servants .... 

Without profession, over 10 
years of age . 

Without profession, under 10 
years of age . 

2,049,643 

1,013,758 

113,377 

147,398 

1,623,674 

35,825 

35,346 

3,118,902 

1,596,482 

2,049,643 

1,049,583 

148,723 

3,266,300 

3,220,156 


[geography and statistics. 

Populatimi according to Occupation. 


Egyptis divided into 6 governorships and 14 provinces, of which 
6 belong to Lower Egypt and 8 to Upper Egypt. 

The governorships are : Cairo, Alexandria, Damietta, Suez 
Canal, Suez, El-Arish. 

Lower Egypt includes the provinces of : Behera, Gharhieh, 
Menufieh, Dakahlieh, Kaliuhieh, Charkieh. 

Upper Egypt : Gizeh, Beni Suef, Fayum, Minia, Assiut, Girgeh, 
Keneh, Assuan. 

The following tables give the population of each governorship and 
province, with the number of persons per square mile in each : — 




Area 
in Square 
Miles. 

Population, 

1882. 

Population, 

1897. 

Population 
per Sq. Mile, 
1897, 


Goveenoeships. 
Lower Egypt — 
Cairo 

6 

374,838 

570,062 

95,010 


Alexandria 

76 

231,396 

319.766 

4,568 

9,722 


Damietta 

44 

1 -! 

43,616 

43,751 


Suez Canal 

21,296 

50,179 

. . . 


Suez 

11,175 

24,970 



El Arish 

4 

2,936^ 

16,991 

... 


Peovinces. 
Lower Egypt — 
Behera . 

932 

401,730 

631,225 

1,297,656 

677 


Gharbieh 

2340 

936,276 

554 


Menufieh 

639 

646,013 

588,644 

271,391 

864,206 

1,352 


Dakahlieh 

931 

736,708 

791 


Kaliuhieh 

352 

371,465 

1,055 


Charkieh 

905 

471,139 

749,130 

826 


Upper Egypt— 
Gizeh 

370 

283,833 

401,634 

1,085 

627 


Beni Suef 

501 

219,573 

314,464 


Fayum . 

Minia 

493 

228,709 

371,006 

762 


772 

315,803 

648,632 

711 


Assiut . 

840 

563,049 

782,720 

932 


Girgeh . 

631 

521,413 

688, ,011 
711,457 

1,090 

1,308 


Keneh . 

544 • 

486,827 


Assuan or 
Nubia 


158,265 

240,382 



1 Without Arabs, who were included in the figures for 1807. 

Government and Administration . — The Central Govern- 
ment consists of the Khedive, together with a Council of 
six Ministers of State, under the presidency of a Prime 
Minister. To these is added the British Pinancial Adviser, 
who attends all meetings of the Council of Ministers, but 
has not a vote ; on the other hand, no financial decision may 
be taken without his consent. The Ministries are those of 
the Interior, Pinance, Public Works, Justice, War, and 
Public Instruction, and in each of these are prepared the 
drafts of decrees, which are then submitted to the Council of^ 
Ministers for approval, and on being signed by the Khedive 
become law. The control of the different parts of the 
' country is carried on by governors of the governorships, 
and pmdiTs of the provinces, each of whom is under the 
' Ministry of the Interior. The provinces are further divided 
into districts, each of which is under a mamur, who in 
his turn supervises and controls the omda, or head-man, of 
each village in his district. 

Justice.—l^ Egypt there are four judicial systems : — (1) 
the Mehhemehs or courts of the religious law, concerned 
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mainly with questions affecting the personal status of ' 
Mahommedans ; (2) the Mixed Courts, instituted in 1875, 
dealing with civil actions between persons of different 
nationalities, and to some extent with criminal offences of 
foreigners; (3) the Consular Courts, where foreigners ; 
accused of crime are tried; (4) the Native Courts, for , 
civil actions between natives or crimes by natives. The ' 
Native Courts, instituted 1884-89, with both foreign ' 
and native judges, now consist of 6 courts of first in- 
stance, an appeal court at Cairo, and 42 summary 
courts for cases of moderate importance. With special ' 
reference to these tribunals a British judicial adviser was 
appointed in 1891. A committee of judicial surveillance 
w^atches the working of the courts of first instance and the 
summary courts, and endeavours, by letters and discussions, 
to maintain purity and sound law. There is a Frocureur- , 
Gindral, who, with other duties, is entrusted with criminal 
prosecutions. His representatives are attached to each 
tribunal, and form the “ parquet ” under whose orders the 
police act in bringing criminals to justice. The police ser- 
vice, which has been subject to frequent modification, was 
in 1895 put under the orders of the Ministry of the 
Interior, to which a British adviser and British in- 
spectors are attached. The provincial police is under 
the direction of the local authorities, the mudirs or 
governors of provinces, and the mamurs or district officials ; 
to tho 0 ‘mdas or village headmen, who are responsible for 
the good order of the villages, a limited criminal jurisdic- 
tion has been entrusted. 

Religion . — Tho religion of the country is essentially 
Moslem, and its adherents far outnumber those of all other 
creeds. The Christians are mostly of the Orthodox Greek 
Church. Jews aro not very numerous, and are mostly 
found in the towns. In the following table, under the 
heading Orthodox are included Orthodox Copts, Orthodox 
Greeks, Greek Orthodox Syrians, and Orthodox Armenians ; 
while with the Catholics are included Homan Catholics, 
Coptic Catholics, Syrian Catholics, Maronites, and 
Armenian Catholics : — 


Creed, 

Lower Egypt. 

Upper Egypt. 

Total. 

Maliomined- 
ans . 

5,407,794 

Per 

cent. 

95’3 

3,569,908 

Per 

cent. 

88*0 

8,977,702 

Per 

cent. 

92-2 

GhnBtiam— 
Orthodox . 

174,516 

3'0 

471,259 

11*6 

646,776 

6’6 

Catholic! . 

66,660 

1*0 

4,391 

•1 

61,051 

•6 

Protestant 

11,901 

0-2 

12,608 

•3 

24,409 

■3 

Total . 

243 077 

4*2 

488,158 

12'0 

731,235 

7*5 

Jews . 

24,973 

0‘5 

227 


25,200 

‘3 

Various . 

265 

... 

3 


268 



Bdimmtion.—'niidm the Ministry of Public Instruction 
there is now a graduated system of teaching, commencing 
with tho “kuttabs’^ or village schools attached to mosques, 
passing on to the primary and secondary schools, and finally 
the two te(dniicai schools, and the schools of agriculture, 
medicine, and law. Besides these there are nine missionary 
and other schools of all grades. In 1898 there were in ail 
9702 kuttabs, with 14,700 teachers for the 183,470 pupils 
who attend them; but only a few of these, at present 
about 100, are under Government inspection and receive 
the grant in aid to which it entitles them. In the rest 
the education given is of small value. There were 240 
higher gnule primary schools, and 28 secondary schools, 
besides 3 training colleges for teachers. The University of 


El-Azhar attracts students to the number of nearly 8000, of 
whom some 2000 are resident, from all parts of the Mahom- 
medan world. Including this and the 3 training colleges, 
there are 26 higher or professional schools, with 486 
teachers and 12,706 students. In 1897, of the sedentary 
population over seven years of age, there could 
read and write in Lower Egypt 7 per cent., in Upper 
Egypt, 4-07 per cent.,' in all Egypt, 5'8 per cent.; of the 
foreign population over seven years of age in all Egypt, 
74 per cent, could read and write. 

Agriculture.— The total area of land, either cultivated, under 
reclamation, or which may later be reclaimed, is 6,250,000 acres, 
of which 4,690,000 pay full taxes, and 1,060,000 are in course of 
reclamation, _ paying a proportional tax. The remaining 500,000 
acres are still waste land. The most important crops are those 
of cotton and sugar. 

The seasons for agriculture are — 

Summer, from 1st April to 1st August. 

Elood, ,, 1st August ,, 1st December. 

Winter, ,, 1st December ,, 1st April. 

The approximate area and average yield in each season is as 
follows : — 


Season, 

Area in Acres. 

Yield. 

Summer . 

Elood 

Winter 

2,046,500 

1.510.000 

4.260. 000 

£E 

15,177,500 

6,870,000 

17,013,000 


The crops cultivated in the different seasons are as follows 


Upper Egypt. 


Season. 

Crop. 

Area. 

Value 



Acres. 

£E. 

Summer 

Sugar-cane 

75,000 

1,200,000 


Cotton . 

110,000 

1,100,000 


Vegetables, &c. 

15,000 

150,000 


Melons . 

12,500 

127,500 


Sorghum . 

160,000 

960,000 

Elood . 

Dates 

5,200,000 

1,040,000 : 


Sorghum . 

510,000 

2,040,000 


Kice 

20,000 

80,000 

Winter . 

Wheat 

600,000 

3,000,000 


Beans 

500,000 

2,145,000 


Clover 

500,000 

2,000,000 


Barley 

250,000 

875,000 


Lentils . 

140,000 

420,000 


Elax 

1,000 

8,000 


Onions . 

15,000 

150,000 


y etches . 

115,000 

290,000 


Double cropped area = 703, 500 acres. 


Lower Egypt. 


Season. 

Crop. 

Area 

Value. 



Acres. 

£B. 

Summer 

Cotton . 

1,500,000 

10,500,000 ' 

Sugar-cane 

4,000 

40,000 


Vegetables, ko. 

70,000 

700,000 


Kice 

100,000 

400,000 

Elood . 

Dates 

2,200,000 

440,000 

Maize 

900,000 

3,150,000 


Kice 

80,000 

120,000 

2,700,000 

Winter . 

Wheat . 

600,000 

Barley 

Clover 

330.000 

955.000 

660,000 

3,395,000 


Beans 

180,000 

630,000 


Vegetables, &c. 
Flax 

70,000 

4,000 

700,000 

40,000 


Double cropped area =1,363,000 acres. 
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The following table gives the cotton and sugar crops for twenty 
years : — 


Year. 

Cotton Crop in Cantars 

98 Itt). 

Sugar-Cane in Tons. 

1878 . 

1,700,000 


1890 . 

4,100,000 

52,000 

1894 . 

i 4,600,000 

62,000 

1895 . 

5,200,000 

83,000 

1896 . 

5,800,000 

91.000 

74.000 

1897 . 

6,500,000 

, 1898 . 

5,600,000 



In Upper Egypt there are IjTSljSOO acres under flood irrigation, 
^tnd 587,500 acres under perennial irrigation ; while in Lower 
Egypt 3,437,800 acres are dependent on the great perennial canals. 
The ownership of the land is shown in the following table : — 


Class. 

. Acres owned by 

Upper Eg 3 T)t. 

Lower Egypt. 

State Domains 

Daira Sanieh 

Religious Bodies . 

Banks, Foreigners, &c. . 
Kon-Reaident Egyptians 
Resident Egyptians 

47,399 

306,955 

16,622 

64,645 

394,808 

1,488,905 

192,910 

31,581 

56,638 

519,537 

1,982,558 

1,654,603 


The land is everywhere subdivided into extremely small plots, 
•each of which is often owned by the members of a family, each 
having a share. Out of 767,260 proprietors of land in 1897, 
■611,074 owned less than 5 acres. Cattle and farm animals, 
including horses and camels, number 1,669,000. 

The only fisheries of importance are those of Lake Menzaleh, 
which produce a net revenue of about £E.60,000 annually. 

Commerce , — Since 1875 the commerce has increased rapidly. 
Great Britain is the largest importer and exporter, and next come 
France, Turkey, Russia, Austria, and the United States, though 
the trade of Germany and Belgium is also rapidly increasing. 

The exterior commerce, comprising imports and exports of all 
kinds of merchandise and of specie, is given at the following figures 
since 1880 : — 


Year. 

Merebandise. 

Specie. 

Imports. 

Exports, 

Imports. 

Exports. 

1880 

1890 

1895 

1897 

1898 

1899 

1900 

£E. 

6.549.933 
8,081,297 

8.389.933 
10,603,672 
11,033,219 
11,441,802 
14,112,369 

£E. 

12,983,203 

11,876,086 

12,632,450 

12,321,220 

11,805,179 

15,350,908 

16,766,609 

£E. 

4,791,700 

2,971,461 

4,319,265 

2,921,722 

2,730,116 

4,515,917 

4,114,612 

£E. 

405,600 

2,085,455 

2,322,190 

2,369,479 

1,891,513 

1,502,485 

2,602,790 


The following table shows the value of the commercial intercourse 
of Egypt with different foreign countries in 1900 : — 


Country. 

Imports from. 

Exports to. 

j 

< Great Britain 

British Colonies in the Mediterranean 
British Colonies in the Extreme East 

Germany 

America 

Austria-Hungary .... 

Belgium 

China and Extreme East . 

, France and Algeria .... 

i Greece 

. Italy 

■ Morocco 

: Persia 

Russia 

: Turkey 

Other countries .... 

Total 

£E. 

5,300,447 

144,431 

696,351 

486,933 

289,331 

900,958 

494,751 

124,198 

1,314,869 

121,468 

661,347 

40,157 

42,778 

608,901 

2,220,966 

354,505 

9,141^932 

4,404 

187,813 

900,824 

1,035,600 

642,477 

126,165 

149,347 

1,430,153 

5,246 

601,496 

2,692 

4,642 

1,209,563 

290,193 

1,030,136 

13,801,391 

16,757,683 
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The value of the leading exports and imports of Egypt in 1'900 
is shown in the following table : — 


Merchandise. 

Imports. 

Exports. 

Animals and animal food products 

£E. 

652,357 

£E. 

129,733 

84,855 

Skins and leather goods 

206,860 

Other animal products . 

84,373 

41,611 

Cereals, vegetables, kc. 

1,532,341 

2,615,433 

Provisions and drugs 

404,735 

676,226 

Spirits, oils, &:c. . 

815,888 

16,318 

Rags, paper, books 

177,103 

15,690 

Wood and coal, cane-work, &c. 

2,093,061 

16,350 

Stone, lime, glass, &c. . 

399,008 

1,528 

Dyeing materials, &c. . 

282,875 

21,112 

Chemical products 

276,509 

15,547 

Textiles,^ mainly raw cotton . 

4,011,498 

1,817,971 

13,104,860 

Metals and metal goods 

5,691 

Sundries 

439,609 

12,689 

Tobacco 

577,203 

Total 

13,801,391 

16,757,683 


1 In 1897 the cotton tissues imported amounted to £E.l, 798,600 ; and in 1900 
to £E.l, 987,095. In the cotton season of 1896-97 the quantity of raw cotton 
exported was 5,177,495 cantars, valued at £E. 10, 088,838 ; in 1897-98, 5,764,636 
cantars, valued at £E.9, 040,150 ; in 1898-99, 6,001,222 cantars, valued at 
£E.11,598,222 ; and in 1899-1900, 4,868,596 cantars, valued at £E. 13, 039, 003. 


The receipts from tobacco were : in 1896, £E.1,006,526 ; in 1897, 
£E.1,044,780 ; in 1898, £E.l, 080, 669 ; in 1899, £E.1,068,497. 

Of the total imports in 1899 the value of £E. 9, 945, 165, and of 
the exports the value of £E. 15, 068, 722, passed through the port of 
Alexandria. 

Shijyping and Navigation. — The following tables show the 
nationality and tonnage of vessels arriving and clearing at Alex- 
andria. Great facilities have been afforded to steamers since the 
completion of the docks, wharves, and quays ; and in order still 
further to facilitate navigation the Government have constructed a 
new pass, 300 feet wide, to enable vessels, which have often been 
delayed off the port during stormy weather, to make a direct run 
into harbour. The new pass, 30 feet deep, was opened to navigation 
in July 1894. 

Arrivals and clearances of commercial vessels at Alexandria in 
five years ; — 


Year. 

Arrivals. 

Clearances. 

Vessels. 

Tons. 

Vessels. 

Tons. 

1895 . . 

2393 

2,206.667 

2339 

2,194,964 

1896 . . 

2132 

2,123,591 

2105 

2,094,684 

1897 . . 

2203 

2,267,120 

2143 

2,270,836 

1898 . . 

2454 

2,555,396 

2428 

2,559,876 

1899 . . 

2805 

1 

2,414,674 

2758 

2,389,058 


The following table shows the nationality of commercial vessels 
arrived and cleared in 1898, and the totals for 1899 : — 


Nationality. 

Arrivals. 

Clearances. 

Vessels. 

Tons. 

Vessels. 

Tons. 

British .... 

729 

1,111,481 

734 

1,117,161 

French .... 

125 

263,778 

126 

266,314 

Austrian 

139 

254,703 

140 

261,125 

Turkish .... 

847 

151,461 

827 

147,487 

Russian .... 

95 

185,940 

95 

188,971 

Italian .... 

153 

281,373 

153 

279,426 

Greek .... 

163 

66,781 

165 

63,755 

Swedish and Horwegian . 

36 

59,221 

34 

67;809 

German .... 

27 

52,230 

27 

64,764 

Egyptian . . 

82 

85,647 

79 

82,566 

Other countries 

58 

43,881 

58 

41,608 

Total for 1898 . 

Total for 1899 . 

2454 

2,556,396 

2428 

2,569,876 

2805 

2,414,674 

2758 

2,389,058 
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Suez Canal . — The following table shows the number and gross 
tonnage of vessels of all nationalities that passed through the Canal 
m 1898 


Country. 

No. 

Gross Tonnage. 

Great Britain .... 

2295 

8,691,093 

Germany .... 

356 

1,353,161 

France ..... 

221 

891,642 

Holland 

193 

526,478 

Austria-Hungary . 

85 

300,251 

Japan 

46 

261,602 

Russia . ' . 

48 

243,381 

Spain 

49 

232,358 

Italy 

74 

208,418 

Norway 

47 

109,709 

Turkey 

54 

83,541 

Denmark .... 

8 

30,228 

Egypt 

10 

i 15,705 

China 

4 

6,181 

America 

4 

3,162 

Greece 

2 

1,941 

Rumarda .... 

1 

1,703 

Sweden ..... 

2 

1,021 

Portugal .... 

3 

606 

Argentine Republic 

1 

451 

Tqtal .... 

3503 

12,962,632 


In 1899 the British ships numbered 2310, with a tonnage of 
9,016,031 ; and the German 387, with a tonnage of 1,492,657. 

The number and gross tonnage of vessels that have passed through 
the Suez Canal, and the gross receipts of the company, were as 
follow during the twenty years after 1880 : — 


Year. 

No. of Vessels. 

Gross Tonnage. 

Receipts. 

1880 . 

2026 

4,344,519 

£ 

1,593,620 

1890 . 

3389 

9,749,130 

2,679,360 

1895 . 

3434 

11,833,637 

3,124,149 

1896 . 

3409 

12,039,869 

3,182,800 

1897 . 

2986 

11,123,403 

2,913,222 

1898 . 

3503 

12,962,632 

3,411,791 

1899 . 

3607 

13,815,992 

3,652,751 


The number of passongcrs who wont through the Canal in 1899 
was 221,347 as against 219,671 in 1898, and 191,224 in 1897. 

Th(j canals, being designed specially for perennial or 
flood irrigation, are only partially used for communication, since 
the Nile'wu’vcH for tins jjurposo through the country. In the 
Delta, however, the largo canals, Kaya Behera, Raya Menufich, 
Balir Shobin, Mahmudieli Canal, Raya Towfiqieh, and the Ismailieh 
Canal, arr largely used to roach parts of tho Delta which would 
otherwise b(i far from wat(jr transport. 

Until quite recently there were no roads laid out and 
niaintaincd as such, except in tho immediate neighbourhood of 
tlm largo towns, and tho only communication was by the footpaths 
across the cultivation- Now, however, agricultural roads are 
being constructed in most of tho provinces, and 1 268 miles are open, 
324 miles having been constnictcjd in Upper Egypt, and 944 in 
Lower Egypt, up to the end of 1899. 

1st January 1901 there were in Egypt 1393 miles 
of railways belonging to and worked by the State, and 670 miles of 
light agricultural railways belonging to private companies (see 
below) : in all, 2063 miles ; 1403 luxles being in the Delta, and 
660 miles in Upper Egypt, exclusive of the military railway in 
the Sudan. 

Tho following table shows since 1880 the length of line of the 
State railways, the number of passengers and the weight of goods 
oariied, and tho net receipts : — 


Year. 


1880 

1890 

1895 

1896 

1897 

1898 

1899 


Ijine. 

Nnmher of 
IVaascngers, 

Goods carried 

Net Receipts. 

.Miles- 


Tona 

£B. 

944 

3,086,478 

1,148,312 

760,134 

961 

4,696,286 

1,721,492 

798,418 

1098 

9,518,000 

2,398,000 

994,000 

1143 

9,864,000 

2,498,000 

1,033,000 

.1166 

10,742,646 

2,796,096 

1,123,360 

1214 

1 11,312,400 

2,786,780 

1,114,033 

1398 

11,284,284 

3,055,897 

1,161,636 


Of late years lines of light agricultural railways have been 
opened by private companies in the Delta and in the Eayum. In 
connexion with these lines there are 164 miles of telegi'aphs and 
310 miles of telephones. 

Telegraphs and Posts . — The telegraphs belonging to the Egyptian. 
Government were, at the end of 1900, of a total length of 2106 
miles, the length of the wire being 9440 miles. The Government 
have given concessions to a telephone company for urban telephone 
lines. The Eastern Telegraph Company, also by concessions, have 
telegraph lines across Egypt from Alexandria vid Cairo to Suez, 
and from Port Said to Suez, connecting their cables to England 
and India. Number of telegrams, 2,994,332 in 1899, not includ- 
ing telegrams sent by the Eastern Telegraph Company. Receipts,. 
£E.54,448 ; expenditure, £E.44,000. In 1900 the number of tele- 
grams was 3,288,662. 

There are 313 post offices in the towns of Egypt, 160 travelling 
offices, and 414 localities where the rural post has been established. 
The Egyptian Post Office now transacts all the services which exist 
in the post offices of other countries forming the Postal Union. 

The following table gives the number of letters, post-cards, 
newspapers, &g., despatched through the Egyptian Post Office in 
the year 1898 : — , 



Inland. 

Abroad. 

Total 

Letters and post-cards 

12,260,000 

2,473,000 

14,733,000 

Newspapers 

7,100,000 

940,000 

8,040,000 

Parcels 

274,000 

289,800 

563,800 

Total . 

19,634,000 

3,702,800 

23,336,800 


In 1899 these totals had arisen to : inland, 20,758,000 ; abroad 
3,903,700 ; total, 24,661,700. Receipts (1899), £E.129,874 ; expen- 
diture, £E.108,198. 

Post-office orders and remittances through the post office (1898) 
numbered 563,800, and amounted to the value of £E. 16,437,000;. 
in 1899, post-office orders and remittances numbered 598,500, and 
amounted to a value of £E. 17,437,000. 

Thirty per cent, of the total foreign correspondence was with 
Great Britain. 

Money . — Egyptian money is minted at the Berlin Mint. The 
nominal value of the coinage (including re-coinage) from 1887 to- 
1900 was ; — 


Years. 

Gold. 

Silver. 

Nickel. 

Bronze. 

Total. 

1887-1900 . * 

Piastres. 
6,202,400 1 

Piastres. 

190,684,769 

Piastres. 

22,080,289 

Piastres. 

611,779 

Piastres 

218,479,237 


See also Sudan. 


Authorities. — Official. Administration: Correspondence re- 
specting the Peorganization of Egypt, London, 1883. — Reports ly 
Mr Villurs St%ijart respecting Reorganization of Egypt. London, 
1883 and 1895. — Despatch from Lord Duferin forwarding the 
Decree constituting the JTew Political Institutions of Egypt. Lon- 
don, 1883. — Reports on the State of Egypt and the Progress of 
Administrative Reforms. London, 1885. — Reports hy Sir H. D. 
Woljf on the Administration of Egypt London, 1887.— 

Reports hy Lord Cromer on the Finances, Administratimi, and Con- 
dition of Egypt, and the Progress of Reforms, London. — Agricul- 
ture : Despatch from Sir Evelyn Baring enclosing Report on the 
Condition of the Agricultural Population in Egypt. London, 1888. 
— Motes on Egyptian Crops. Cairo, 1896. — Dictionnaire giograph- 
ique de VMgypte. Par Boinet Bey. Cairo, 1899. — Finance: 
Correspondence respecting the State Domains of Egypt. London, 
1883. — Statement of the Revenue and Expenditure of Egypt, together 
with a List of the Egyptian Bonds and the Charges for their Services. 
London, 1885. — Reports on the Finances of Egypt. London, 1888- 
1895. — Convention between the Governments of Great Britain, Ger- 
many, Austria- Hungary, France, Italy, Russia, and Turkey, rela- 
tive to the Finance of Egypt, signed at London, March 18, 1885. 
London, 1885. — Oompte Giniral de V Administration des Finances. 
Annual. Cairo. — Report {Official) on Perennial Irrigation and 
Flood Protection for Egypt. 1 vol. and atlas. Cairo, 1894. — Report 
on the Nile and Country between Dongola, Suakin, Kassala, and 
Omdurman. 2nd ed. London, 1898. Report of Public Works 
Ministry (annual). — Report of the Judicial Adviser, 1898-99, 1900. 
Cairo. — Statistical Tables, Ministry of Finance, 1900. Cairo. 

Non-Official. — Aubin. Les Anglais aux Indes et en Mgypte. 
Paris, 1899.— Bourouet. La France et VAngleterre en Egypte. 
Paris, 1897.— Butcher. The Story of the Church of Egypt. 2 
vols. London, 1897. — Broderick (Miss) and Sayce (Prof.). 
Handbook for Egypt (Murray’s). 1 vol. London, 1900. — Brown. 
Fayfim and Lake Moeris. 1 vol. London, 1892. — History of 
the Barrage. Cairo, 1896.— H. Beugsch Bey. Histoire P Egypte. 
2nd ed. Leipzig, 1875. Eng. trans. 1888. 1 vol.— Cameron. 
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Egypt in the Nineteenth Century, London, 1898. — Ebeks. Egyjit: 
Descriptive, historical, and Picturesque. (Translation by Clara Bell. ) 
2vols. London. — Ekman. Ancient Life in Egypt. London, 1886. 
— Haetmann". The Arabic Press of Egypt. London, 1899. — 
Ibrahim - Hilmy (Prince). The Literature of Egypt and the 
Soudan. 2 vols. London, 1886-88. — Lane. Aji Account of the 
Modem Egyptians. 5th ed. 2 vols. London, 1871. — Lesseps. 
Le Canal de Suez. 8 vols. Paris, 1875. — Milker. England in 
Egypt. 6th. ed. London, 1899. — Moberly Bell. Khedives 
and Pashas. London, 1879. — Egyptian Finance. London, 1886. 
— From Pharaoh to Fellah. London, 1887.— M'Coan. Egypt as 
It Is. London, 1877. — Egypt under Ismail. London, 1889. — 
Malortie (Baron de). Egypt: Native Rulers and Foreign Inter- 
ference. London, 1883. — Mieville (Sir N.) Under Queen and 
Khedive. London, 1899. — Pexfield. Freseiit-day Egypt. Lon- 
don, 1899. — Pollard. The Land of the Monuments. London, 
1896. — Poole. Egypt. In Foreign Countries and British Colonies 
Series. 1 vol. London, 1881. — Social Life in Egypt. 1 vol. 
London, 1884. — Cairo. 3rd ed. London, 1897. — Rae. Egypt 
To-day. London, 1892.— Wallace (Sir D. Mackenzie). Egypt 
and the Egyptian Question. London, 1883. — Ward (John). Pyra- 
mids and Progress. London, 1900. — White. The Expansion of 
Egypt. London, 1899. — Willcocks. Egyptian Irrigation. 2nd 
ed. London, 1899. — Wood. Egyg^t under the British. 1 vol. 
London, 1896.— Worsfold. The Redemption of Egypt. London, 
1899. (h. G. L.) 

Finance. 

The history of Egyptian finance is the story of Egypt 
since 1863, the date of the accession of the Khedive Ismail. 

The notorious and unparalleled extravagance of 
^ 8 ^ 3^876 Tuier necessitated continual recourse on in- 
creasingly onerous terms to the capitalists of 
Europe, and finally plunged his country into a sea of 
political and financial embarrassment from which it is only 
now emerging. When Ismail came to the throne the 
Egyptian debt amounted to a little over three millions. 
By the end of 1876 it was already estimated at ninety-one 
naillions, and in reality considerably exceeded this figure. 
During the same period the taxation of the land, the prin- 
cipal source of revenue, had been increased about 50 per 
cent. Under the improvident system of borrowing pursued 
by Ismail, the amount of debt contracted very consider- 
ably exceeded the money actually realized, and even of the 
latter very little was expended on developing the resources 
of the country. It is stated in Mr Cave’s report of March 
1876, that “for the present large amount of indebtedness 
there is absolutely nothing to show but the Suez Canal, 
the whole proceeds of the loans and floating debt having 
been absorbed in payment of interest and sinking funds, 
with the exception of the sum debited to that great 
work.” The Suez Canal, from which, owing to the 
forced sale of the country’s interests therein, Egypt 
derives no direct benefit to-day, cost the Egyptian Govern- 
1876-1882 sixteen millions. ‘By the end of 1875 this 
wild career of prodigality had begun to produce 
its natural result of serious financial embarrassment. In 
May of that year, in order to allay the apprehen- 
sions of the foreign creditors of Egypt, and to put 
a curb on the extravagant borrowing of Ismail, the 
Caisse de la Dette was instituted. The Caisse was at 
first composed of only three members, a Frenchman, 
an Austrian, and an Italian, but in the following year an 
Englishman was added. The original functions of the 
members were to act as the receivers of certain revenues 
that had been assigned to the service of the debt. In 
order to render their powers effective, they were given the 
right to sue the Government in the Mixed Courts for 
any breach of engagement towards the bondholders. The 
effects of this measure were far more momentous than 
was apparent at the time or than was intended by its 
authors. It was, in fact, the beginning of international 
interference in the financial administration of Egypt. From 
this moment the period of financial reform may be said to 
have commenced. Shortly afterwards, in November of the 


same year, a general settlement of the liabilities of the 
country was effected on the proposals of Mr Goschen and 
M. Joubert. It was recognized that no mere rearrangement 
of existing liabilities could be expected to produce satis- 
factory results unless some guarantees were given against 
future maladministration. For this purpose the Dual 
Control was instituted. In its first form it consisted of two 
controllers, an Englishman and a Frenchman, the former 
superintending the revenue and the latter the expenditure 
of the country. This arrangement was of short duration. 
It was based upon erroneous information supplied by the 
Ediedive and his ministers as to the real resources of the 
country. It was only with the greatest possible difficulty, 
and by the application of the most rigorous and most 
arbitrary measures to the unfortunate Egyptian taxpayer, 
that the payment of the coupon could be continued. 
Finally, in the hope of obtaining a reduction of the rate 
of interest on the debt, Ismail consented, in January 1878, 
to the appointment of a commission armed with full powers 
to inquire into the whole state of the country. The first 
report of this commission insisted on the necessity of a 
proper system of government through responsible minis- 
ters before any real reform could be effected. This was 
at first accepted by the Khedive, and in the new^abinet 
the two European controllers were changed into respon- 
sible ministers entrusted respectively with the portfolios 
of the ministries of Public Works and Finance. The new 
order soon became irksome to the autocratic spirit of 
Ismail. The dismissal of the ministry, followed by the 
opposition of the Khedive to the later measures recom- 
mended by the commission of inquiry, culminated in his 
deposition in June 1879. Through the joint action of the 
British and French Governments, the Dual Control was 
re-established in a different form, with increased powers. 
The two controllers took part in the deliberations of the 
council of ministers, and worked together in their super- 
vision of the financial administration, the principle of 
dividing their functions being abandoned. 

These changes enabled the financial proposals of the 
commission of inquiry to be put into execution, and 
shortly after the accession of Tewfik they were embodied 
in the law of liquidation of July 1880, the next general 
settlement of the liabilities of Egypt. By this law the 
floating debt was paid off and the debt consolidated into 
a few large loans, the rate of interest being reduced to 
what it was at the time considered just posKsible for the 
country to pay. Under this settlement the Egyptian debt 
was composed as follows : — 

Privileged debt ^£22,609,000 ^ 

Unified debt 58,018,000 

Dairaloan 9,613,000 

Domains loan 8,500,000 

£98,640,000 

The rate of interest was fixed at 5 per cent, on the 
privileged and Domains loans, and 4 per cent, on the 
unified and Datra loans, the latter being entitled to an 
additional 1 per cent, contingent on certain circumstances 
that have never arisen. The total annual encumbrances 
of the country, including the tribute due to Turkey and 
the interest on the Suez Canal shares bought by Great 
Britain, but excluding the interest on the Dalra and 
Domains loans — which were expected to be defrayed by 
the revenues of the respective estates on which these loans 
were secured — amounted to four and a half million pounds, 
about half the then annual revenue of Egypt, Further, 
the revenue was divided between the Government and the 
bondholders, any surplus in the latter's share after full 

^ The figures of the Egyptian debt are always given in pounds 
sterling. 
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payment of the interest being devoted to redemption of the 
capital. A brief period of prosperity followed the passing 
of the law of liquidation, but the Arabist rebellion and the 
events which culminated in the British occupation of 
Egypt in September 1882, immediately followed 
control. disastrous reverses in the Sudan, again 

plunged the country into financial embarrass- 
ment. A new loan was absolutely necessary to settle 
the Alexandria indemnities and to pay off the liabilities 
arising out of the rebellion and the Sudan war. More- 
over, the proportion of the revenue assigned to the 
Government by the law of liquidation was altogether in- 
sufficient for the expenses of administration, so that while 
the sinking fund was in full operation, the Treasury was 
compelled to borrow on short loans at high rates of interest 
in order to meet its ordinary expenditure. At the initiative 
of the British Government, negotiations were begun with 
the Great Powers and Turkey, which, after prolonged dis- 
cussions, resulted in the London convention of March 1885. 
That convention was the last settlement of the liabilities 
of Egypt, and, with a few subsequent modifications of 
detail, its dispositions form the organic law under which 
Egyptian finance is administered at the present day. 

It will be convenient here to state, as briefly as possible, 
the exact position of the Egyptian Government in respect 
of its financial autonomy, as established by the 
status.^^^ various treaties, conventions, and agreements 
in force. By the Imperial firman of June 
1873, .the Kliedivo of Egypt obtained, subject to the pay- 
ment of an annual tribute to Turkey of £696,000, com- 
plete fiscal autonomy, including the right to conclude 
commercial conventions and to raise loans. The latter 
privilege was taken away by the firman appointing 
Tewfik Pasha, and since that time Egypt cannot raise 
a loan without the previous consent of the Sultan. The 
international obligations of Turkey remained, of course, 
binding upon Egypt, and amongst them the cajiitula- 
tions, by which certain privileges are conferred upon 
foreigners resident in the Ottoman dominions. From 
a financial point of view the most important of these 
privilegijs — basutl to a certain extent on the text of the 
original treaties, but still more on an abusive extension 
in practice which had grown up in Egypt — is immunity 
from all direct taxation without the assent of their re- 
spective govornmonts. The only exception, resulting from 
the Ottoman law under which foreigners are allowed to 
acquire and hold real property, is in the case of the land- 
tax. At the present time all taxes that were formerly 
paid by natives and not by foreigners have been abolished 
in Egypt, but the immunity described above constitutes 
a most serious obstacle to all schemes for redistributing 
the burden of taxation in a more equitable manner. The 
supervision exercised over the finances of Egypt by the 
French and British controllers prior to the British occu- 
pation was abolished in 1883, and replaced by that of 
a British official called the Financial Adviser. This 
functionary is appointed by the Khedive on the recom- 
mendation of the British Government, and has a seat on 
the council of ministers, but without a vote. It has been 
laid down by the British Government that “ no financial 
decision should be taken without his consent,"' an interpre- 
tation which has never been questioned by the Egyptian 
Government. In addition to , the control of the Financial 
Adviser, there exist in Egypt certain commissions or 
boards, known as Mixed Administrations/' appointed in 
virtue of international agreements, and having relations of 
a more or less ill-defined, but quasi-independent character 
with the Egyptian ministry of finance. First and fore- 
most is the Caisse de la Dette, on which, since 1885, the 
six Great Powers — France, Austria, Italy, Great Britain, 
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Germany, and^ Bussia — are represented. The functions of 
the Caisse, originally limited to receiving certain assigned 
revenues on behalf of the bondholders, have since that 
date become much more important. The exact extent of 
their powers is not capable of accurate definition, nor 
would it be possible to lay down limits which would meet 
with general acceptance from all parties. The widest 
interpretation of their functions that has been put forward 
would give them the right to control, on behalf of the 
Powers of Europe, the due execution by the Egyptian 
Government of almost all the complicated international 
agreements regarding the finances of the country. In virtue 
of the law of liquidation, their assent, as well as that of 
the Sultan, is necessary before any new loan can be issued. 
No portion of the general reserve fund can be used 
without their sanction. All questions are decided by the 
vote of the majority of the members, with the exception of 
grants for extraordinary military expenditure, which, by 
an arrangement concluded with the Powers in November 
1899, require unanimity. All assigned revenues are paid 
directly to the Caisse de la Dette by the collecting depart- 
ments without passing through the Ministry of Einance. 
After the Caisse de la Dette come the Bail way Board 
and the Commissions of the Daira and Domains, each 
consisting of three members — an Englishman, a Erench- 
man, and an Egyptian. The former administers the 
railways, telegraphs, and port of Alexandria, paying the 
net receipts, after deduction of the expenses, fixed for the 
railways at 45 per cent, of the gross receipts, into the 
Caisse. The Daira and Domains Commissions administer 
the large estates that are mortgaged to the holders of those 
loans. Out of the net profits they pay the annual interest 
charge, and any surplus and the produce of the sales of 
land are employed in paying off the capital. Should the 
net profits in any year be insufficient to meet the coupon, 
the Egyptian Government is bound to make good the 
difference. Since their creation both these administrations 
showed an annual deficit up to 1890. From that date, 
with the exception of the year 1895, the Daira has yielded 
a surplus ; but the Domains continued to be administered 
at a considerable loss, which formerly varied between 
£50,000 and £200,000 a year, down to 1900, in which 
year there was a surplus for the first time. 

It is now possible to explain the working of the finan- 
cial system prescribed by the London convention. The 
principle of dividing the revenues of the country 
between the Ministry of Finance and the Caisse 
de la Dette was maintained. The revenue assigned to 
the service of the debt remained as before, so that the 
security of the bondholders was in no way diminished. 
At the same time it was recognized that the non-assigned 
revenue was insufficient to meet the expenses of administra- 
tion. A certain scale of administrative expenditure was, 
therefore, authorized, and the Caisse, after paying in full 
the interest on the debt, had to make good out of the 
balance of the assigned revenue any deficit between the 
authorized expenditure and the non-assigned revenue. If, 
after making good any such deficit, a surplus still re- 
mained, this surplus was divided equally between the 
Caisse and the Government, the share of the former being 
applied to the reduction of the debt, while the Govern- 
ment was free to dispose of its share as it thou^t best. 
By an arrangement with the Powers, concluded in 1888, 
the Caisse's half-share in the surplus is now paid into a 
reserve fund, and the sinking fund is suspended until 
that fund amounts to two millions. The authorized ex- 
penditure for administrative purposes was originally fixed 
at £E.5,237, 000,1 ^^t by subsequent agreement with the 
Powers certain other items have been added, so that in 
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1900 it amounted to £E. 6, 195, 000. The effective ad- 
ministrative expenditure has always exceeded the amount 
fixed by the London convention, and of late years the 
growing wants of a country in process of development 
have naturally had a tendency to increase this excess. 
Any excess can, however, only be met out of the half- 
share of the eventual surplus which is at the free disposal 
of the Government. Consequently, in order to meet new 
expenditure necessitated by the new requirements of the 
country, just double the amount of revenue must be 
raised. One -half of the new revenue increases the 
Government share of the surplus, and thereby pays for 
the new expenditure. The other half goes for the moment 
into the general reserve fund, and would ultimately, 
when that fund has attained its maximum, be employed 
in reducing the debt. This limitation of administrative 
expenditure is the great blot in the system designed by 
the authors of the London convention, and now that the 
resources of the state are greatly on the increase, it has 
become a serious obstacle to the development of the 
national prosperity. The London convention left the 
permanent rate of interest on the debt, as fixed by the law 
of liquidation, unchanged, but in order to afford tempor- 
ary relief to the Egyptian exchequer, a reduction of 5 per 
cent, on the interest of the debt was granted for two years, 
on the condition that if at the end of that period pay- 
ment, including the arrears of the two years, was not re- 
sumed in full, another international commission was to be 
appointed to examine into the whole financial situation. 
Lastly, the London convention empowered Egypt to raise 
a loan of nine millions, guaranteed by all the Powers, at a 
rate of interest of 3 per cent. For the service of this loan 
■ an annuity of £315,000 is provided in the Egyptian 
budget for interest and sinking fund. This sum was 
sufficient to pay the Alexandria indemnities, to wipe out 
the deficits of the preceding years, to give the Egyptian 
treasury a working balance of £E.500,000 and thereby 
avoid the creation of a fresh floating debt, and to provide 
a million for new irrigation works. To the wise foresight 
which, at a moment when the country was sinking beneath 
a weight of debt, did not hesitate to add this million for 
expenditure on productive works, the present prosperity of 
Egypt is largely due. 

During the two years that followed the London con- 
vention, the financial policy of the Egyptian Government 
1885 - 1899 . directed to placing the country in a posi- 

tion to resume full payment of the interest on 
the debt in 1887, and thereby to avoid the appointment of 
an international commission. By the exercise of the most 
rigid economy in all branches this end was attained, though 
budgetary equilibrium was only secured by a variety of 
financial expedients, justified by the vital importance of 
saving Egypt from further international interference. By 
such means this additional complication was averted, but 
the struggle to put Egypt in a genuinely solvent position 
was by no means over. It was not until his report on the 
financial results of 1888 that Sir Evelyn Baring (afterwards 
Lord Cromer) was able to inform the British Government 
that the situation was such that “ it would take a series 
of untoward events seriously to endanger the stability of 
Egyptian finance and the solvency of the Egyptian Govern- 
ment. From this moment the comer was turned, and 
the era of financial prosperity commenced. The results of 
the labours of the preceding six years began to manifest 
themselves with a rapidity which surprised the most 
sanguine observers. The principal feature of the suc- 
cessive Egyptian budgets from 1890 was the fiscal relief 
afforded to the population. This period may be said to 
have been brought to a close in 1894, though a sub- 
sequent reduction of the land-tax by £R 21 6,000 a year 
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was effected in 1898. From 1894 onwards it was thought 
desirable to pay more attention than heretofore to the 
legitimate demands of the spending departments. Accord- 
ingly, money was devoted to remunerative objects, such as 
irrigation works, railway extension, and also to others, 
such as the construction of hospitals, prisons, and other 
public buildings, the improvement of education, &c., 
which, although not directly remunerative, are equally 
necessary to the well-being of the country. In 1896 the 
decision of the British Government to undertake the ex- 
pedition to Dongola, leading by the natural progress of 
events to the reconqnest of the Sudan, subjected the 
finances of Egypt to a severer strain than had been ex- 
perienced since they had been placed on a sound footing. 
The endeavour to obtain assistance towards the cost of 
the military operations from the general reserve fund, 
with the co-operation of the Caisse de la Dette, failed, 

. owing to an adverse decision of the Mixed Tribunals as to 
the legality of such a course, hlevertheless, with a certain 
amount of financial aid from the British Government, the 
Egyptian treasury was able to meet the expenditure of 
the campaign without recourse to extraordinary expedi- 
ents. The conduct of the war was quite as remarkable 
from a financial as from a military point of view, and 
there have been few instances in history of such great 
results being obtained at such comparatively small cost. 
The total amount expended for the whole campaign, from 
the commencement of the Dongola expedition to the 
capture of Omdurman, was in round figures two millions. 
Of this about £E. 900,000 was spent on railway and tele- 
graph construction, works of permanent utility, the balance 
of £E.l, 100,000 representing the purely military expendi- 
ture. After the conclusion of the campaign a further 
sum of £E. 300,000 was granted for the extension of the 
railway to Khartum. The British Government gave a 
grant-in-aid of £800,000, and the balance was borne by 
the Egyptian treasury out of its half -share in the annual 
surpluses. So far^ then, the finances of the country 
triumphantly stood the test to which they were subjected. 
But a graver problem preoccupied the minds of those who 
were responsible for the financial administration of Egypt, 
and that was whether the resources of the country could 
support the annual burden of the occupation and govern- 
ment of so large an area without detriment to the normal 
development of Egypt itself. It was wisely decided to 
leave no room for doubt on this point, by at once taking 
steps to increase those resources on a large scale in the 
immediate future. A vast scheme for the construction of 
a reservoir at Assuan for the storage of the waters of 
the Mle had long been under consideration. In 1898 a 
financial arrangement was concluded whereby the execu- 
tion of this project, which will enormously increase the 
productive powers of the country, was at once put in hand. 
The^ original estimate of the cost of the works was two 
millions, and the Egyptian Government arranged to meet 
the expenditure by the payment of an annuity of £160,000 
a year for thirty years, beginning from tbe 1st July 1903. 
This important undertaking was brought to a successful 
termination in 190^, and the actual expenditure incurred 
amounted to about £E.3, 250,000. The difference between 
the sum originally provided and the ultimate cost was 
granted by the Caisse de la Dette out of the general reserve 
fund., In the course of 1899 a great financial reform, 
the desirability of which had long made itself felt, was 
seriously taken in hand, namely, the reassessment of the 
land-tax.^ The existing assessment, which was made before 
the British occupation, had long been * condemned by all 
competent authorities, but the inherent intricacies and 
difliculties of the problem had hitherto postponed a solu- 
tion. After careful study and a preliminary examination 


EGYPT 



finance] 


EGYPT 


697 


of tlie land, a scheme was passed which has given satis- 
faction to the land -owning community, and which will, 
when completed, distribute the tax equitably in proportion 
to the fertility of the soil. 

This brief sketch of the history of Egyptian finance 
would not be complete without a few statistics showing 
more definitely the remarkable progress made 
following particulars, giving 
the general financial results obtained since the 
commencement of the British occupation, are taken from 
Lord Cromer’s reports and other official publications. The 
difference between the real ordinary revenue and expendi- 
ture of the Egyptian Government during these years is 
shown in the following table : — 


Year. 

Surplus. 

Deficit. 

1883 

J£E 

£E. 

921.000 

460.000 

1884 


1885 


733,000 

1886 


492,000 

1887' 

348,000 

1888 

53,000 

1889 

218,000 

1890 

647,000 


1891 

933,000 


1892 

746,000 


1893 

687,000 


1894 

692,000 


1895 

1,003,000 


1896 

1,089,000 


1897 

1,383,000 


1898 

1.332.000 

1.270.000 


1899 


1900 

1,552,000 



This table shows very (dearly the cleavage line between 
the fooriod of semi -insolvency and that of prosperity 
through which Egypt has passed. During the four years 
1 883-8 G, both inclusive, the aggregate deficit amounted 
to .£E.2,606,000. By 1886 the Sudan expenditure had 
greatly diminished. The efforts of the reformers, notably 
those of the irrigation officers, had begun to bear fruit. 
The aggregate surplus of the fourteen years from 1887 
to 1900, both inclusive, was £E. 11,847,000. During the 
same period direct taxation was reduced to the extent of 
about 1,275,000 a year. Arrears of land-tax to the 
extent of £li.l,245,000 were remitted. In the domain 
of indirect taxes the salt-tax was reduced by 40 per cent, 
the postal and telegraph rates were reduced by 50 per 
cent,, and the octroi duties were abolished in all the pro- 
vincial towns. Large reductions wore made in the rail- 
way rates. The only increase of taxation was in the 
tobacco duty, which has been raised from P.T. 14 to P.T. 
20 per kilogramme. The house-tax was also imposed on 
European residents in Egypt. In spite of the great relief 
thus afforded to the taxi)ayers of Egypt, the revenue 
increased by £E.2,512,000. In 1883 a revenue of 
•GE. 8, 935,000 was wrung with difficulty from the country. 
In 1900 iE.11,447,000 was collected with ease.^ On the 
other hand, a stringent control has been exercised over 
the expenditure. In 1883 the ordinary” expenditure 
amounted to £E.9,866,000. In 1900 it amounted to 
j£B.9, 895,000, an increase of only £E.39,000. 


In oonnexion with this subject it must he home in mind that, 
during the period under review, Egypt^ has suffered very severely 
from the general fall in prices.^ Had it not been for 
the great increase of production, the result of im- 
provements in the system of irrigation, and the fiscal 
relief afibrded to the landowners, the agricultural 
depress ion would, without doubt, have seriously impaired the 
^ Owing to a change in the way of making up the accounts, normal 
expenditure of £E.JM 0,000 was not included in the accounts of 1887, 
so that there was practically financial equilibrium in that year. 
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financial situation. Cotton and sugar are the two principal pro- 
ducts of the country, forming together about 90 per cent, of the 
total value of the exports. The following tables show the amount 
and value of the cotton and sugar crops from 1885 to 1898 : — 

Cotton,. 


Season. 

Cantars 
of 50 Kilos. 

Price 

per Cantar. 

Value. 

1885-86 

2,905,000 

P-T.l 

228 

£E. 

6,625,000 

1886-87 

3,026,000 

.240 

7,262,000 

1887-88 

2,963,000 

249 

7,382,000 

1888-89 

2,766,000 

264 

7,310,000 

1889-90 

2,872,000 

294 

8,455,000 

1890-91 

3,638,000 

255 

9,281,000 

1891-92 

4,195,000 

205 

8,594,000 

1892-93 

4,610,000 

206 

9,510,000 

1893-94 

4.548.000 

4.347.000 

191 

8,707,000 

1894-95 

168 

7,326,000 

1895-96 

4,695,000 
. 5,177,000 

220 

10,342,000 

1896-97 

195 

10,089,000 

1897-98 

5,765,000 

157 

9,040,000 

1898-99 

5,056,000 

175 

8,832,000 


Cotton Seed. 


Season. 

Ardebs.2 

Price 

per Ardeb. 

Value. 

1885-86 

1,967,000 

P.T. 

62 

£E. 

1,229,000 

1886-87 

2,307,000 

55 

1,264,000 

1887-88 

2,182,000 

58 

1,277,000 

1888-89 

2,080,000 

68 

1,412,000 

1889-90 

2,211,000 

2,828,000 

61 

1,344,000 

1890-91 

52 

1,486,000 

1891-92 

3,128,000 

58 

1,828,000 

1892-93 

3,157,000 

60 

1,898,000 

1893-94 

3,032,000 

58 

1,756,000 

1894-95 

2,708,000 

43 

1,159,000 

1895-96 

2,982,000 

41 

1,213,000 

1896-97 

3.526.000 

3.736.000 

39 

1,393,000 

1897-98 

41 

1,542,000 

1898-99 

3,163,000 

46 

1,446,000 


Sugar. 


Year. 

Tons of 1000 Kilos. 

Price 

per 100 Kilos. 

Value. 

1885 

50,000 

P.T. 

116 

£E. 

579,000 

1886 

43,000 

106 

453,000 

1887 

50,000 

99 

490,000 

1888 

47,000 

115 

541.000 

497.000 

1889 

37,000 

135 

1890 

30,000 

113 

339.000 

573.000 

1891 

52,000 

no 

1892 

55,000 

127 

705,000 

1893 

55,000 

138 

761,000 

1894 

56,000 

111 

629,000 

1895 

55,000 

86 

473,000 

1896 

74,000 

104 

765,000 

1897 

73,000 

87 

635,000 

1898 

58,000 

94 

544,000 


Trade and Commerce, — The following table shows the 

average annual value of the total imports and exports, excluding 
bullion, for the three quinquennial periods between 1884 and 
1898 


Period. 

Imports. 

Exports. 

Total Trade. 

1884-88 

1889-93 

1894-98 

8.267.000 

8.423.000 

9.822.000 

££. 

11,106,000 

12.887.000 

12.592.000 

£E. 

19.363.000 

21.310.000 

22.414.000 


Owing to the great perturbation of prices that has characterized 
the peno(i under review, the above ngixres give a very imperfect 
impression of the real growth of the trade of the country. A 
clearer view is obtained by comparing the quantities of some of the 

P.T. = jeE.l =£1, 0s7 6d. 

* An ardeb of cotton seed weighs 267 R). 
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more important categories of imports and exports. In the follow- 
ing tables those articles have been selected which have an intimate 
connexion with the national prosperity : — 

Average Anivaal Iinjports. 


Period 

Cotton Goods. 

Steel and Iron 
Goods. 

Building 

Wood 

Coal. 

1884-SS 

1889-93 

1894-98 

Kilos. 

13.452.000 

13.665.000 

16.984.000 

Tons. 

12,000 

25.000 

34.000 

£E. 

308.000 

388.000 

513.000 

Tons. 

449.000 

513.000 

701.000 

Average Annual Exj^orts^ 

Period. 

Cotton. 

Cotton Seed. 

Sugar. 

Onions. 

1884-88 
1889-93 
! 1894-98 

! 

Kantars. 

2.707.000 

3.659.000 

4.951.000 

Hectolitres. 

4.240.000 

5.425.000 

6.458.000 

Kilos. 

38.919.000 

43.375.000 

63.147.000 

Kantars. 

226,000 

656,000 

1,083,000 


On the 31st December 1900 the total amount of the 
Egyptian debt was ^102^7 14, 000, of which £7,273,000 
was held by the commissioners of the debt on 
account of the general reserve fund and the 
fund of the economies of the conversion, as will be ex- 
plained hereafter, thus leaving £95,441,000 in the hands 
of the public. The particulars of the different loans are 
shown in the accompanying table : — 



On the 
Market. 

Held by the 
Caisse 
de la Bette. 

Total. 

Guaranteed loan 3 per cent. . 
Preference debt per cent. . 
Unified debt 4 per cent. 
Domains loan 4J per cent. 
Daira Sanieh loan 4 per cent. . 

£ 

8.333.000 

29.393.000 

55.972.000 

2.899.000 

6.117.000 

£ 

392.000 

1.055.000 

5.493.000 
2,000 

331.000 

£ 

7.941.000 

28.338.000 

50.479.000 

2.897.000 

5.786.000 

Total . 

102,714,000 

7,273,000 

95,441,000 


In June 1890 the assent of the Powers was obtained to 
the conversion of the preference, Domains, and Daira 
loans on the following conditions, imposed at the initiative 
of the French Government : — 

1. The employment of the economies resulting from the conver- 
sion was to be the subject of future agreement with the Powers. 

2. ‘The Daira loan was to be reimbursed at 85 per cent., instead 
of 80 per cent., as provided by the law of liq^uidation. 

3. The sales of Domains and Daira lands were to be restricted 
to £E. 300, 000 a year each, thus prolonging the period of liquida- 
tion of those estates. 

The interest on the preference stock was reduced from 
5 to 3^ per cent., and on the Domains from 5 to 4 :^ per 
cent. As regards the Daira loan, there was no apparent 
reduction in the rate of interest, which remained at 4 per 
cent., but the bondholders received £85 of the new stock 
for every £100 of the old. The annual economy to the 
Egyptian Government amounted at the time of the con- 
version to £E.348,000. Further, an engagement was 
entered into that there should be no reimbursement of the 
loans till 1905 for the preference and Daira, and 1908 
for the Domains. By an arrangement concluded in June 
1898, between the Egyptian Government and a syndicate, 
the unsold balance of the Daira estates will be taken over 
by the syndicate in October 1905, for the amount of the 
debt remaining. The Daira loan will then cease to exist. 

The total amount of Egyptian bonds on the market on 
the 1st January 1883 and 1st January 1901 respectively 
was as follows : — 

1st January 1883 £96,457,000 

1st January 1901 ... . . 95,441,000 

Showing a reduction of £1,016,000 


During this period fresh debt was incurred for the following 
purposes : — 

Alexandria indemnities £4,250,000 

Deficits of years prior to 1SS6, including Sudan . 4,030,000 

Commutations of pensions and alloivances of the 

Khedivial family 2,769,000 

Treasury working balance . . . . . 513,000 

Irrigation works .... . 1,959,000 

Expenses of loans (commissions, &c.). . . . 1,169,000 

£14,690,000 

Xes 5 — Paid out of special receipts (sales of land, &c.) 1,305,000 

Leaving a net increase on this account of . _ . £13,385,000 

To this sum must be added the amount by which 
the debt ivas increased in consequence of the 
conversion of the preference and Daira stocks . 1,945,000 

Making a total increase of ..... £15,330,000 

On the other hand, the amount of bonds on the market has been 
diminished by the following amounts : — 

By sales of property (mostly Daira 
and Domains) . . . _ ■ £6,304,000 

By surplus revenue, of which 
£7,273,000 is now held by the 
commissioners of the debt . . 10,042,000 

£16,346,000 

Making a net reduction of £1,016,000 

These figures are remarkable. They show that in spite 
of about £13,000,000 having been borrowed for various 
objects, and in spite of conversion operations, which added 
nearly £2,000,000 to the capital of the debt, the total 
amount of Egyptian bonds on the market in 1901 was one 
million less than in 1 883. This result was mainly, although 
not entirely, due to the system under which large sums of 
money remained at the close of each year in the hands of 
the commissioners of the debt, and were by them invested 
in Egyptian stocks. Whatever objections may on other 
grounds be urged against this system, it cannot be doubted 
that its result is to accumulate what is practically a large 
and ever-increasing sinking fund. During the five years 
1896-1900 debt was either paid off or withdrawn from 
the market by Government purchase at an average rate of 
no less than £1,262,000 a year. It should be added tliat 
the interest charge on the bonds on the market, wliich on 
the 1st January 1883 stood at £4,166,000, was in 1901 
£3,604,000, a diminution of £562,000. 

In order to give a complete account of the financial 
position of the Egyptian Government, some explanation 
must be supplied of the various reserve funds which are 
in operation. The general reserve fund was 
created with the assent of the Powers by the do- 
cree of the 12th July 1888. Beginning with a 
sum of £E. 340, 000, being the amount saved by a change 
in the system of accounts introduced in 1887, this fund is 
increased annually by the share of the Caisse in the sur- 
plus, by the interest on the invested accumnlationa, and 
by the produce of the sale of certain Government lands. 
When the unpledged portion of the fund reaches the sum 
of £E.2,000,000, no further accumulation is allowed under 
the provisions of the above-mentioned decree, and the 
excess has to be applied to sinking fund. Up to the end 
of 1901 this contingency had never occurred. The fund 
is primarily intended to be used in making good any de- 
ficiency in the payment of the interest on the debt or of 
the administrative expenditure authorized by the London 
convention and subsequent agreements. It may also bo 
drawn upon for extraordinary expenditure with the pre- 
vious consent of the commissioners of the Caisse. The 
total amount paid into the general reserve fund, from its 
constitution in 1888 down to the end of 1900, was 
£E.8, 106,000, of which £E.4,577,000 was actually spent 
on extraordinary expenditure, and a further sum of 
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£E.2, 342,000 was pledged for the execution of various 
works in course of progress, leaving an unpledged balance 
of <£E. 1,187,000. Out of the total amount advanced, 
£E.2, 305,000 was granted for drainage and irrigation 
works, £E. 2, 6 6 9, 000 for improving the state railways, 
£E.l, 113,000 for the construction of public buildings, &c.’ 
and XE. 647,000 for the relief of taxation. The unem- 
ployed balance of the fund, including the portion that is 
pledged but has not yet been actually advanced, is invested 
in Egyptian stocks. The special reserve fund was con- 
stituted in 1886, and is chiefly made up out of the net 
savings of the Government on its share of the annual 
surpluses. This fund is at the absolute disposal of the 
Egyptian Government. Since its creation the total re- 
ceipts have amounted to £E.4, 81 5,000. At the end of 
1900 extraordinary expenditure to the amount of 
£E. 4,006,000 had been charged to this fund, leaving an 
apparent balance of £E.809,000. As, however, further 
expenditure amounting to £E.50,000 had been authorized, 
although not actually incurred, when the accounts of 1900 
were closed, the real state of the fund was a surplus of 
j£E. 759,000. The wliole of the extraordinary expenditure 
of the Sudan campaign, with the exception of the amount 
granted on this account by the British Government, was 
charged to the special reserve fund, amounting, in round 
figures, to .£E.l, 500,000. The principal remaining items 
that have been debited to this fund are .£E. 758,000 for 
commutation of pensions and £E. 3 50, 000 for reproductive 
works. 

A third fund is formed by the accumulation of the 
economics resulting from the conversion of the privileged, 
Domains, and Daira loans in 1890. As already 
economies, fund cannot bo employed with- 

out the assent of the Powers. Up to the end 
of 1899 none of tlio numerous proposals submitted by 
Egypt had proved acceptable to the French Government. 
In the meantime, the annual economies, amounting, in 
1900, to .£E.307,000, together with the interest on the 
accumulations of the past, were invested in Egyptian stocks 
by the C^aisso do la Detto, and on the 31st December 1900 
the value of tlui fund amounted to £E. 4, 002,000. This 
system virtually acts as a sinking fund, but one of a very 
expensive nature for Egyptian Government, inasmuch 
as bonds which the Government have the legal right to 
pay off at par arc ptxrchasod at the market price, which 
is, and appears likely to remain, considerably above par. 
While on this branch of the subject it may be of interest 
to refer to a jiassage in Lord Cromer’s annual report for 
1898, in which, after giving an approximate estimate 
of the annual charges unnecessarily borne by Egypt, he 
concludes by stating that, “broadly speaking, it is no 
exaggeration to say that internationalism imposes an 
extra charge of about *£1,750,000 a year on the Egyptian 
treasury.” 

In conclusion, it may bo useful to give a brief analysis 
of the latest published accounts, namely, those for 1900. 

The total revenue amounts to £E. 11,663,000, in 
which figure is included an annual contribution 
of XK 2 16,000 from the general reserve fund, 
the resxxlt of an arrangiMucut with the Powers to make 
good to the Government a reduction of the land-tax to 
that amount. This item is therefore not real revenue, but 
a mere transfer. Of the above revenue £-E.7,339,000 
was assigned to the service of the debt and was 
paid into the Caisse de la Dette, and the balance, 
£E.4, 324,000, was received directly by the Government 
treasury. Tlio service of the debt, including the economies 
of the conversion of the preference stock, amounted to 
£E.3,614,000, which figure is exclusive^ of a sum of 
£E.181,000 charged to the administrative budget ^ on 


accoum of the debt, and the administrative expenditure, 
as authorized by the London convention and subsequent 
arrangements, to £E.6,195,000. There remained, there- 
fore, a sum of £E. 1,854,000 to be divided between the 
Government and the general reserve fund. In virtue of 
certain agreements made with the Powers, the share of the 
Government, ^ originally fixed at one-half by the London 
convention, is increased by i£E.45,000, and therefore 
amounted to £E.972,000. Prom this must be deducted 
the difference between the real and the authorized ex- 
penditure, namely, £E.413,000, so that the real surplus at 
the disposal of the Egyptian Government was £E.559,000. 
On the other hand, the amount received by the general 
reserve fund must he reduced by the contribution of 
£E. 2 16,000 to the ordinary revenue to which allusion has 
already been made. The actual amount paid into the 
general reserve fund was, therefore, £E. 6 6 6, 000 (the 
half -share £E.927,000 - £E.45,000 - £E. 21 6,000). To 
sum up in an intelligible manner the results of this com- 
plicated system, the real surplus revenue of the country 
amounted to £E.l, 552,000, of which £E.559,000 belongs 
to the Egyptian Government, £E. 666,000 increases the 
general reserve fund, £E.26 5,000, representing the 
economies of the conversion of the preference stock, is 
paid into the economies fund, and £E.62,000 is devoted 
to sinking fund. 

The chief item of revenue is the land-tax, which brought 
in£E.4,367,000. The cultivated area paying taxes amounts 
to 5,541,000 feddans,^ so that the average tax per feddan is 
788 milliemes ( = 15s. 4d.). The customs (including the 
duty on tobacco) produced £E.2, 418,000, and the railways 
£E. 2,159,000. These three heads of revenue account for 
£E. 8, 944, 000, equal to 77 per cent, of the total receipts. 
The actual revenue collected amounted to £E. 11,447,000, 
of which a certain proportion consists of receipts from ad- 
ministrations rendering direct service to the public, such 
as the railways, telegraphs, post office, (fee. The net re- 
ceipts from these latter services do not yield more than a 
normal return on the capital that has been expended on 
them. Deducting these and certain other items of revenue, 
which are also not taxation properly so called, such as 
rents from state property, the total amount paid by the 
Egyptian taxpayer works out to £E. 8,502,000, or 813 
milliemes ( = 15s. lOd.) per head of the population, as com- 
pared with £E.1*014 ( = £1, Os. 9d.) in 1883. 

The total expenditure in 1900 was £E.ll, 104,000. 
Under the existing system of accounts, first introduced in 
1896, this figure includes (1) a sum of £E.265,000, being 
the annual economy resulting from the conversion of the 
preference debt ; (2) a sum of £E.62,000 paid into sinking 
fund ; and (3) a sum of £E. 882,000, being the amount 
paid to the general reserve fund. As already explained, 
£E. 2 16, 000 of the latter sum is repaid to the Government 
on account of the reduction of the land-tax. The balance 
of £E. 9, 8 9 5, 000 represents the effective expenditure of the 
year. The details of this expenditure may be summarized 
as follows : — 


1. Charges on account of the tribute and the debt £E.4,3dO,0OO 

2. Expenditure on railways, telegraphs, post office, 

and other revenue-paying departments . . 1,295,000 

3. Khedivial civil list and allowances to the 

Khedivial family 258,000 

4. Administration 2,228,000 

5. Army (including the expenses of the army of 

occupation) 807,000 

6. Pensions 433,000 

7. Suppression of the corvee .... 400,000 

8. Sudan deficit 134,000 


Total . . 9,895,000 


1 The feddan is practically equivalent to the English acre. 
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As regards the last item, it should be observed that 
the total cost of the civil admiuistration of the Sudan 
in 1900 was £E. 3 3 2, 000. The revenue amounted to 
£E. 15 7,000, leaving a deficit of £E. 175, 000, which 
was borne by the Egyptian Treasury. Of this sum 
^E.134;000 (representing the amount provided in the 
budget on this account) w^as included in the ordinary 
expenditure of the Egyptian Government for 1900, and 
the balance of £E. 4 1,000 was advanced out of the special 
reserve fund. The Sudan budget is also charged with a 
certain proportion of the army expenditure, amounting 
in 1900 to £E, 283,000. This represents the additional 
expenditure due to the reoccupation of the Sudan. The 
real cost of the Sudan to Egypt in 1900 was therefore 
£E.458,000. 

The monetary system in force in Egypt dates from 1885, 
when through the efforts of Sir Edgar Vincent the cur- 
rency was placed on a sound footing. Before that 
Currency^ time the multiplicity of foreign silver coinage that 
circulated throughout the country caused grave inconveni- 
ence in all commercial transactions. The present system is 
based on the single gold standard, silver, nickel, and bronze 
being used for the subsidiary coinage. The unit is the 
Egyptian pound, which is divided into 100 piastres, the 
piastre being again divided into 10 milliemes. The Egyp- 
tian pound weighs 8*500 grammes, and contains 875 parts 
out of 1000 of fine gold. Its approximate value in English 
currency is .£1, Os. 6d. The subsidiary coinage consists 
of pieces of 20, 10, 5, 2, and 1 piastres in silver ; 5, 2, and 
1 milliemes in nickel; and ^ and \ millieme in bronze. 
These coins are token coins, their intrinsic value being 
considerably less than their nominal value. The amount 
in circulation is controlled by the Ministry of Einance, and 
the coins are changed into gold on demand at the Govern- 
ment treasury. They are only legal tender up to 200 
piastres. The history of the currency reform in Egypt is 
interesting as affording a practical example of a system 
which has been much discussed in connexion with the 
currency question in India, namely, a gold standard without 
a gold coinage. The Egyptian pound is practically non- 
existent, nearly all that were coined having been withdrawn 
from circulation. Their place has been taken by foreign 
gold, principally the English sovereign, which circulates at a 
value of 97^ piastres. In practice the system works per- 
fectly smooth, the gold flowing in and out of the country 
through the agency of private banking establishments in 
proportion to the requirements of the circulation. It is, 
moreover, very economical for the Government. As ha 
most agricultural countries, there is a great expansion of 
the circulation in the autumn and winter months in order 
to move the crops, followed by a long period of contracted 
circulation throughout the rest of the year. Under the 
above system, the fluctuating requirements of the currency 
are met without the expense of alternately minting and 
melting down. Eecently paper money has been intro- 
duced into the country, this privilege having been con- 
ceded by the Government to the National Bank. The 
notes are of the following values : — £E.100, £E.50, 
£E.10j £E.5y £E,lj and 50 piastres — and are pay- 
able in gold on demand. The issue department is 
kept wholly distinct from the general business of the 
Bank. An amount not exceeding one-half of the value 
of the notes in circulation may be invested in Egyptian 
stocks, and tbe balance of the reserve must always be 
held in gold. The notes are not legal tender, but are 
accepted by the Government in payment of taxes. 
Suificient time has not yet elapsed to state whether this 
form of currency will become popular among the native 
population. 

(j. L. a,) 


Army. 

The fellah soldier may be aptly likened to a bicycle, 
which although incapable of standing up alone, is 
very useful while under the control of a skilful 
master. As is the soldier, so is the army. It is generally 
believed that the successes gained in the time of the 
Pharaohs were due to foreign legions ; and from Cambyses 
to Alexander, from the Ptolemies to Antony (Cleopatra), 
from Augustus in the 7th century throughout the Arab 
period, and from Saladin’s dynasty down to the middle 
of the 13th century, the military power of Egypt -was 
dependent on mercenaries. The Mamelukes (slaves), 
imported from the eastern borders of the Black 
Sea and then trained as soldiers, usurped the history 
government of Egypt, and held it till 1507, 
when the Ottomans began to rule. This form of govern- 
ment, speaking generally, endured till the French invasion 
at the end of the 18th century. British and Turkish 
troops drove the French out after an occupation of 
two years, the British troops remaining till 1803. Then 
Mehemet Ali, a small tobacconist of Kavala, Macedonia, 
coming with Albanian mercenaries, made himself governor, 
and later (1811), by massacring the Mamelukes, became 
the actual master of the country, and after seven years' 
war brought Arabia under Egypt’s rule. He subdued 
Nubia and Sennar in 1820-22; and then, requiring a 
larger army, he obtained instructors from France. To 
them were handed over 1000 Turks and Circassians to bo 
trained as officers, who later took command of 30,000 
Sudanese. These died so rapidly in Egypt from pneu- 
monia ^ that Mehemet Ali conscripted over 250,000 
fellaheen, and in so arbitrary a fashion that many peasants 
mutilated themselves to avoid the much -dreaded ser- 
vice. The common practice was to place a small piece of 
nitrate of silver into the eye, which was then kept tightly 
bandaged till the sight was destroyed. Battalions wore 
then formed of one-eyed men, and of soldiers who, having 
cut off‘ their right-hand fingers, were made to shoot from 
the left shoulder. Every man who could not purchase 
exemption, with the exception of those living in Cairo, 
Alexandria, and Suez, on becoming 19 years old was liable 
nominally to 12 years’ service ; but many men were kept 
for 30 or 40 years, in spite of constant appeals. Neverthe- 
less the experiment succeeded. The docile, yet robust and 
hardy peasants, under their foreign leaders, gained an 
unbroken series of successes in the first Syrian War ; and 
after the bloody battle of Konia (1832), where the raw 
Turkish army was routed and the Grand Vizier taken 
prisoner, it was only European intervention which pre- 
vented the Egyptian General, Ibrahim Pasha, from marching 
unopposed to the Bosphorus. The defeat of the Turkish 
army at Nezib, in the second Syrian War (1839), showed 
that it was possible to obtain favourable military results 
with Egyptians when stiffened by foreigners and well com- 
manded. Ibrahim, the hero of Konia, declared, however, 
that no native Egyptian ought to rise higher than the rank 
of sergeant ; and in the Syrian campaigns nearly all the 
officers were Turks or Circassians, as were many of the 
non-commissioned officers. In the cavalry and artillery 
many of the privates were foreigners, numbers of thtis 
Janissaries who escaped the massacre at Stambul (1832) 
having joined Mehemet All’s army. 

In the reign of Abbas, who succeeded Mehemet Ali, the 
Egyptian troops were driven from Nejd, and tlie Wahabi 
State recovered its independence. The next IChedive, Said, 


Similar mortality, tfiongli on a smaller scale, recurred in 1889, when 
Sudanese battalions coming from Snakin wore detained temporarily in 
Cairo. 
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began as an ardent soldier, but took to agriculture, and 
at his death (1863) 3000 men only were retained under 
arms. Ismail, the next Khedive, immediately added 
27,000 men, and in seven years was able to put 100,000 
men, well equipped, in the held. He sent 10,000 men to 
help suppress a rebellion in Crete, and conquered the greater 
part of the (Nile) Sudan; but an expedition of 11,000 
men, sent to Abyssinia under Prince Hassan and Kateb 
Pasha, well equipped with guns and all essentials, was, in 
two successive disasters (1875 and 1876), practically de- 
stroyed. The education of Egyptians in Continental cities 
had not produced the class of leaders who led the fellaheen 
to victory at Konia. 

Ismail’s exactions from the peasantry in 1880-81 re- 
acted on the army, causing discontent ; and when he was 
tottering on the throne he instigated military demonstra- 
tions against his own Government, and, by thus sapping 
the foundations of discipline, assisted Arabi’s revolution ; 
the result was the battle of Tel-cl-Kebir, the British occupa- 
tion, and the disbandment of the army, which at that 
time in Egypt Proper consisted of 18,000 men. Ismail 
had 500 field-guns, 200 Armstrong cannon, and factories of 
warlike and other stores. These latter were conducted 
extravagantly and badly administered. 

In January 1883, Major-General Sir Evelyn Wood, 
V.O., was given £200,000, and directed to spend it in 
raising a fellaheen force of 6000 men for the defence of 
Egypt, He was assisted at first by 26 officers, amongst 
vdiom wore two who later became successively Sirdars — 
Colonel E. Grenfell, commanding a brigade, and Lieu- 
tenant H. Kitchener, E.E., second in command of the cavalry 
regiment. There were four batteries, eight battalions, and 
a camel company. Each battalion of the 1st Infantry 
Brigade had three British mounted officers, Turks 
fzamm" ami Egyptians holding the corresponding posi- 
tions in the battalions of the 2nd Brigade. The 
Sirdar selected those native officers from those of Arabics 
followers wlio had been the least prominent in the recent 
mutiny; non-commissioned officers who had been drill- 
instructors in the old army wore recalled temporarily, but 
all the privates were conscripted from their villages. The 
earlier merciless practice had been in theory abolished by a 
decree bascid on the German system, published in 1880 ; but 
owing to tlofectivc organization, and internal disturbances 
induced by Khedive Ismail’s follies, the law had not been 
applied, and the 6000 recruits collected at Cairo in January 
1883 riqu'cstuittHl the biggest and strongest peasants who 
could not ptxrchaso exemption by bribing the officials con- 
cerned. The difficulties experienced in applying the 1880 
decree wore groat, but the perseverance of British officers 
gave the oppressed peasants, in 1885, an equitable law, 
since imi)roved and altered by the Decree of 1900. 
Financial rciiiiinnmmts have in more recent years caused 
the Sirdar to allow exemption by paying (Badalia) £20 
before ballot. The Eecruiting Superintending Com- 
mittee, iravtilling through districts, supervise every ballot, 
and work under stringent rules which render systematic 
bribery difficult. The recruits who draw unlucky numbers 
at 19 years of age are seldom called up till they are 23, 
when they are summoned by name and escorted by a police- 
man to Cairo. To prevent substitution on the journey 
each recruit wears a string girdle sealed in lead. The 
periods of service are : with the colours, 5 years ; in the 
reserve, 5 years, during which time they may be ^lled 
up for police service, manoeuvres, &c. The pay is 30 
piastres (one piastre being worth 2^d.) per month for all 
services, and the liberal scale of rations of meat, bread, 
and rice remained as before in theory, but in practice the 
value of pay and food received was greatly enhanced. So 
ako with the pension and promotion regulations. They 
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were sufficiently hberal on paper, but had never been 
carried into effect. 

The efforts of 48 American officers, who under General 
Stone zealously served Ismail, had entirely failed to over- 
come Egyptian venality and intrigue ; and in spite of the 
military schools, with a comprehensive syUabiis, the only 
perceptible difference between the Egyptian officer and 
private in 1879 consisted, according to one of the 
Americans, in the fact that the first was the product of 
the harem, and the second of the field. Marshal Marmont, 
writing in 1839, mentions the capacity of the Egyptians for 
endurance; and it was tested in 1883, especially in the 2nd 
Brigade, since its officers (Turks and Egyptians), anxious to 
excel as drill-masters, worked their men not only from 
morn till eve, but also by lamplight in the corridors of the 
barracks. On the 31st March 1883, ten weeks after the 
arrival of the first draft of recruits, about 5600 men went 
through the ceremonial parade movements as practised by 
the British Guards in Hyde Park, with unusual precision. 
The British officers had acquired the words of command in 
Turkish, as used in the old army, an attempt to substitute 
Egyptian words having failed owing to lack of crisp, sharp- 
sounding words. As the Egyptian brigadier, who had spent 
some years in Berhn, spoke German fluently, and it was also 
understood by the senior British officers, that language was 
used for all commands given by the Sirdar on that special 
parade. The British drib-book, minus about one-third of 
the least serviceable movements, was translated by an 
English officer, and by 1900 every necessary British official 
book had been published in English and Arabic, except 
the new Eecruiting Law (1885) and a manufacturing 
manual, for which French and Arabic editions are in use. 
The discipline of the old army had been regulated by a 
translation of part of the Code Napoleon, which was 
inadequate for an Eastern army, and the Sirdar replaced it 
by the Army Act of 1881, slightly modified and printed in 
Arabic. 

The task undertaken by the small body of British 
officers was difficult. There was not one point in the former 
administration of the army acceptable to English gentle- 
men. That there had been no adequate auxiliary depart- 
ments, without which an army cannot move or he efficient, 
was comparatively a minor difficulty. To succeed, it was 
essential that the feUah should be taught that discipline 
might be strict without being oppressive, that pay and 
rations would be fairly distributed, that brutal usage by 
superiors would be checked, that complaints would be 
thoroughly investigated, and impartial justice meted out to 
soldiers of all ranks. An epidemic of cholera in the summer 
of 1883 gave the British officers their first chance of 
acquiring the esteem and confidence of their men, and the 
opportunity was nobly utilized. While the patient fellah, 
resigned to the decrees of the Almighty, saw the ruling 
Egyptian class hurry away from Cairo, he saw also those 
of his comrades who were stricken tenderly nursed, 
soothed in death’s struggles, and in many cases actually 
washed, laid out, and interred by their new self-sacrificing 
and determined masters. The regeneration of the fella- 
heen army dates from that epidemic. 

When the Egyptian Army of the Delta was dispersed at 
Tel-el-Kebir, the Khedive had 40,000 troops in the Sudan, 
scattered from Massawa on the Bed Sea to 1200 miles 
towards the west, and from Wadi Haifa, 1500 miles 
southward to Wadelai, near Albert Nyanza. These were 
composed of Turks, Albanians, Circassians, and some 
Sudanese. Ten thousand fellaheen, collected in March 
1883, mainly from Arabi’s former forces, set out from 
puem, 100 miles south of Khartum, in September 1883, 
"under Hicks Pasha, a dauntless retired Indian Army officer, 
to vanquish the Mahdi. They disappeared in the deserts 
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of Kordofan, where they were destroyed by the Mahdists 
about 50 miles south of El Obeid. In the wa\^e of success- 
ful rebellion, except at Khartum, few" of the Egyptian 
garrisons were killed when the posts fell, long residence 
and local family ties rendering easy their assimilation in 
the ranks of the Mahdists. 

Baker Pasha, with about 4000 constabulary, who were 
old soldiers, attempted to relieve Tokar in February 1884. 
He was attacked by 1200 tribesmen and utterly routed, 
losing 4 Krupp guns, 2 machine guns, and 3000 rifles. 
Only 1400 Egyptians escaped the slaughter. 

The Sirdar made an attempt to raise a battahon 
of Albanians, but the few men obtained mutinied when 
ordered to proceed to the Sudan, and it was deemed 
advisable, after the ringleaders had been executed, to 
abandon the idea, and rely on blacks to stiffen the 
fellaheen. Then the 9th (Sudanese) Battahon was created 
for service at Suakin, and four others having been suc- 
cessively added, these (with one exception — at Gedaref) 
have since borne the brunt of all the fighting which has 
been done by the Khechvial troops. The Egyptian troops 
in the operations near Suakin behaved well, how^ever ; and 
there were many instances of personal gallantry by in- 
dividual soldiers. In the autumn of 1884, when a British 
expedition went up the Nile to endeavour to reheve the 
heroic Gordon, besieged in Khartum, the Egyptians did 
remarkably good work on the line of communication from 
Assiut to Korti, a distance of 800 miles, and the training 
and experience thus gained were of great value in all 
subsequent operations. The honesty and discipline of the 
fellah were undoubtedly of a high order. When the 
crews of the whale-boats were conveying stores, the 
forwarding officers tried to keep brandy and such like 
medical comforts from the European crews, coffee and 
tea from Canadian voyageurs, and sugar from Kroo boys. 
The only immaculate carrier was the Egyptian. A large 
sum of specie having failed under British escort to reach 
Dongola, an equivalent sum was handed to an Egyptian 
lieutenant of six months’ service, with 10 men, and duly 
reached its destination. 

Twelve years later the standard of honesty was un- 
impaired, and the British officers had imparted energy 
and activity into Egyptians of all ranks. The intelhgent 
professional knowledge of the native officers, taught 
under British gentlemen, and the constant hard work 
cheerfully rendered by the fellah soldiers, were the main 
factors of the success achieved at Omdurman on the 2nd 
September 1898. The large depots of stores at Assuan, 
Haifa, and Dongola could only be cursorily supervised 
by British officers, and yet when the stores were received 
at the advance dep6t the losses were infinitesimal. 

By nature the fellah is unwarlike. Born in the valley 
of a great river, he resembles in many respects the Bengali, 
Character exists under similar conditions; but the 
ofBgyp- Egyptian has proved capable of greater im- 
tian provement. He is stronger in frame, and can 

soldier, -midergo greater exertion. Singularly unemo- 

tional, he stood up at Tel-el-Kebir after Arabi Pasha and 
all his officers, from general to subaltern, had fled, until he 
was mown down by case-shot poured in at close ranges. Near 
Trinkitat in 1883 he allowed himself to be slaughtered by 
tribesmen formerly despised, and about one-fourth of his 
comrades escaped. Baker Pasha’s force was termed con- 
stabulary, yet his men were all old soldiers, though new to 
their gallant leader and to the small band of their brave 
but strange British officers. Since that fatal day, how- 
ever, many of the fellaheen have shown they are capable 
of devoted conduct, and much has been done to raise in 
the soldiers a sense of self-respect, and, in spite of 
centuries of oppression, of veracity. The barrack square 


drill was smart under the old system, but there w"as no fixe 
discipline, and all individuahty was crushed. Now both 
are encouraged, and the men, receiving their full rations, 
are unsurpassable in endurance at work and in marching. 
All the troops present in the surprise fight at Firket in 
June 1896 had covered long distances, and one battahon 
(the 10th Sudanese) accomplished 90 miles within 72 hours, 
including the march back to railhead immediately after the 
action. The troops under Colonel Parsons, Boyal Artillery, 
who beat the Dervishes at Gedaref, were so short of 
British officers that all orders were necessarily given in 
Arabic and carried to commanders of units by Arabs. 
While an Egyptian battalion was attacking in line, it was 
halted to repel a rush from the rear, and front and rear 
ranks were simultaneously engaged, firing in opposite 
directions — ^yet the fellaheen were absolutely steady ; they 
shot well and showed no signs of trepidation. On the 
other hand, neither was there any exultation after their 
victory. It has been said by one who has perhaps more 
knowledge of them than any other commander, that the 
feUah would make an admirable soldier if he only wished 
to kill some one 1 ” 

The well-educated Egyptian officer, with his natural 
aptitude for figures, does subordinate regimental routine 
carefully, and works well when supervised by men of stronger 
character. The ordinary Egyptian is not self-reliant or 
energetic by nature, and, like most Eastern people, finds it 
difficult to be impartial where duty and family or other 
personal relations are in the balance. The black soldier 
has, on the other hand, many of the finest fighting 
qualities. This was observed by British officers, from the 
time of the preliminary operations about Kosheh, and at the 
action near Ginniss in December 1885, down to the bril- 
liant operations in the pursuit of the Mahdists on the Blue 
Nile after the action of Gedaref (subsequent to the battle 
of Omdurman), and the fighting in Kordofan in 1899, 
which resulted in the death of the Khalifa and his Emirs. 

Black soldiers served in Mehemet Ali’s army, but 
their value was not then duly appreciated. At the 
present day (1902) they are nearly all deserters from 
the Mahdist forces, or prisoners who have been captured 
in action. The greater number are Shilluks and Dinkas, 
coming from the country between Fashoda and the 
Equatorial Provinces, but a proportion come from the far 
west of Kordofan, some even from Bornu and Wadai. 
Many are absolute savages, difficult to control, wayward, 
and thoughtless like children. They are very excitable and 
apt to get out of hand ; unlike the fellahs, they are not 
fond of drill, and are slow to acquire it, but their dash, 
their pugnacious instinct, and their desire to close with an 
enemy are of immense value. The Sudani, moreover, 
shoots better than the fellah, whose eyesight is often 
defective. The Sudanese captain can seldom read or 
write, and is therefore in the hands of the Egyptian-born 
company quartermaster-sergeant as regards pay and cloth- 
ing accounts. He is slow, and as a rule has little know- 
ledge of drill. Nevertheless he is self-reliant, much 
respected by his men, and can be trusted in the field to 
carry out any orders received from his British officer. 
The younger Sudanese officers who have been through the 
Military School are well instructed, but it is said that the 
Sudanese brought up in Cairo have lost, in some respects, 
the robust martial qualities inherent in the Sudan people. 
The most efficient companies in the Sudanese battalions 
are apparently those in which the captain is a black and 
the lieutenants are Egyptians. 

The army raised by the first Sirdar in January 1883 
was highly commended for its work on the line of com- 
munication in 1884-85, and its artillery and camelry 
distinguished themselves in the action at Kirbekan in 
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February 1885. Colonel Sir Francis Grenfell succeeded 
General Sir Evelyn Wood in March 1885, and while 
under his command the army continued to improve, and 
fought successful actions at Geniazah, Arguin, Toski, and 
Tokar. At Toski the Dervish force was nearly annihilated. 
In March 1892 Colonel Kitchener succeeded General 
Sir Francis Grenfell, and four years later began his 
successful reconquest of the Sudan. In June 1896, owing 
to the indefatigable exertions of Major Wingate, a per- 
fected system of secret intelligence enabled the Sirdar to 
bring an overwhelming force of 6 to 1 against the 
Dervish outpost at Firket and destroy it. In September 

1896 a skirmish at Hafir, with similarly successful tactics, 
gave the British commander the possession of Dongola. 
On the 7th August 1897 Colonel Hunter surprised and 
annihilated a weak Dervish garrison at Abu Hamed, to 
which place, by the 31st October 1897, a railway had 
been laid across the ISTubian desert from Wadi Haifa, 
a distance of 230 miles, the “record” construction 
of 5300 yards surveyed, embanked, and laid in one 
day having been attained. On the 26th December 

1897 the Italian troops handed over Kassala to Colonel 
Parsons, E.A. On the 8th April 1898 a British division, 
with the Egyptian army, destroyed the Dervish force 
under the Emir Mahmucl Ahmed, on the Atbara river. 
On the 2nd September the Khalifa attacked the British- 
Egyptian troops at Korrcri, and being routed, his men 
dispersed 3 Omdurman was occux^ied, and on the 19th 
September the Egyptian flag was rehoisted at Fashoda. 
On the 22nd September 1898 Gedaref was taken from 
the Emir Ahmed Fedil by Colonel Parsons, and on the 
26th December the army of Ahmed Fedil was finally 
defeated and dispersed near Jloseires. The Khalifa’s army, 
reduced to an insignii'icaut number, after several unsuc- 
cessful rngagi'meiits withdrew to the west of the Kile, 
where it was attacked, on the 2Ith November 1899, 
after a forced march ])y Colonel Wingate, and annihilated. 
The Khalifa himself was killed ; while the victor, who had 
joined the Egy 2 )tian army in 1883 as aide-de-camp to the 
first Sirdar, in December 1899 became the fourth Sirdar, 
as Major-General Sir F. 11 Wingate, KGB., KC.M.G., 
c'cc. 

The single Oamel Company of 1883 grow by 1901 into six com- 
panies. A raid from Dongola into tlio Oasis of Beris caused the 
Sirdar to raise three companies of Sudanese drafted from the 
battalions, to whitdi two more eompauitJS were added in 1896, 
one of fellaheen and one composoil of Dervishes tahen at Dongola. 
Six days’ food for men and camels, 300 rounds for each rifle, and 
throe days’ water for men are carried izi marching order. 

In 1899 the infantry of the Egyptian army consisted of 20,000 
men, of whom 12,000 were fellaheen and 8000 blacks, divided 
into battalions of 1000 and 800 men respectively. They are 
armed with Martini -Henry rifles, and carry into action 130 rounds 
per man, 80 being in the pouches and 50 in the bandoliers. In 
1901 the infantry, rediuseu by 2 battalions since the war, num- 
bered 9 Egyptian and 7 Sudanese battalions. 

The artillery tsonsists of 4 iield batteries and 1 Maxim battery, 
each battery leaving one British officer and 5 Egyptian, the total 
comprising 34 officers and 900 mom There is a battalion of 3 
companies of garrison artillery, consisting of 12 officers and 370 
men. 

There are 10 gunboats on the Nile, and a number of unarmed 
vessels* 

The cavalry are mounted on hardy Syrian horses ; there are 5 
squadrons, one b«;iiig composed of Sudanese raised after the battle 
of Omdurman, and the remainder of Egyptians. Three squadrons 
are commanded by British officers, ana two by native officers, 
each squadron having an average strength of 150. The front 
ranks carry lance and carbine, and the rear ranks carbine and 
sword. 

The Egyptian soldier, when unfit for duty, had, under the jme- 
British command, been treated in civil hospitals, but there wa« a 
civilian do^'tor paid on Army Estimates, who was supposed to 
supervise tlie conscription, to avoid which large sums were given 
as bribes. An outbreak of cholera in the summer of 1883 empha- 
sized the necessity of British doctors, and Surgeon-Major Kogers 


organized a singularly efficient department, whicli now consists of 
14 British officers, 39 Egyptian officers, and 284 non-commissioned 
officers and men. 

The Veterinary Department, represented originally by a single 
British veterinary officer, who joined in 1883, now consists of two 
British officers and five Egyptian officers, with 30 non-commis- 
sioned officers and men, who are selected for intelligence and 
education after one year’s service in the ranks. 

The ambitious Military School system of the Khedive Ismail 
Pasha was replaced, in consequence of financial pressure, by a 
smaller establishment in 1879, but, partly out of consideration for 
the capable French officer then at its head, no drastic changes 
were enforced in 1883, nor until 1887, when the notoriously bad 
state of the school necessitated its reorganization^ -which was 
effected by a British officer. A simpler programme was adopted ; 
elementary subjects were more thoroughly taught, and a knowledge 
of arithmetic, geometry, algebra, fortification, military history, 
topograiffiy, drawing, geography, English, French, and Arabic 
was imparted. The 200 students remain for two years ; the 
course is calculated to last for three years, but at present the 
demand for officers exceeds the output. 

The Supply Department is supervised by a British officer as 
director, who has under him the Tura Mills, where biscuits and 
soap are produced much more cheaply than was possible under 
the contract system. A British officer supervises the stores, 
clothing, and equipment for both man and horse. The clothing 
for all arms of the service costs between £3 and £4 per head, and 
the rations from 4d. to 5d. daily for each soldier. Guns and 
equipment of all kinds are, as a rule, purchased in the United 
Kingdom. The total annual expenditure is £500,000. 

On the assumption of command by the third Sirdar, then Colonel 
Kitchener, the Surveyor-General’s Department was abolished ; the 
Engineer, Ordnance, and Supply services wore administered as 
separate branches, while to a Financial Secretary was given the 
duty of preparing the Budget and making contracts, issuing pay, 
and carrying out a financial audit. 

The army has been gradually reduced since the Dervish wars, 
and large numbers of officers and men are now employed in the 
civil administration of the Sudan- (e. ’Wo.) 

Political History. 

In tke ninth edition of this Encyclopaedia (vol. v. p. 767) 
an account is given of the reforms instituted during the 
Khediviate of Ismail Pasha, but it is justly pointed out 
that “the funds required for these public works, as well 
as the actual labour, have been remorselessly extorted from 
a poverty-stricken population, and there is probably no 
jjoasant now existing whose condition is worse than that 
of the long-suffering Egyptian fellah.” The writer ven- 
tured however, to predict that “future generations will 
gain at the fearful expense of the present,” and that “a 
better time is beginning for Egypt.” This prediction, 
made in 1877, has since been fulfilled; but the better time 
has come in a way and to an extent which no one could 
have then foreseen. 

The impoverishment of the fellah had reached in 1875 
such a point that the ordinary resources of the country no 
longer sufficed for the moat urgent necessities of 
administration; and the Khedive Ismail, having 
repeatedly broken faith with his creditors, could the deposi- 
not raise any more loans on the European 
market. The taxes were habitually collected 
many months in advance, and the colossal floating debt 
was increasing rapidly. In these circumstances Ismail 
had to realize his remaining assets, and among them sold 
176,602 Suez Canal shares to the British Government 
for £3,976,582 (see Bbaconstieli)). This comparatively 
small financial operation brought about the long-delayed 
crisis and paved the way for the future prosperity of Egypt, 
for it induced the British Government to inquire more care- 
fully into the financial condition of the country. What is 
known as the Cave Mission was sent out to Cairo in 1875, 
and its report showed that under the existing administra- 
tion national bankruptcy was inevitable. Other commis- 
sions of inquiry followed, and each one brought Ismail more 
under European control. The establishment of the Mixed 
Tribunals {Ency. Brit vol. v. p. 767) had already made 
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some of tlie Courts of Justice international. Tlie Caisse 
de la Dette, tlie result of tlie Cave Mission, established 
international control over a large portion of the revenue. 
By the Goschen Mission, the next in order of time, the 
State railways were internationahzed. Then came the 
Bivers Wilson Mission, in consequence of which the control 
was extended to the enormous landed property of the 
Khedive. Driven to desperation, Ismail made a virtue of 
necessity and accepted, in September 1878, a Constitutional 
Ministry, under the presidency of Nubar Pasha, with Bivers 
Wilson as Minister of Pinance and De Bhgnieres as Minister 
of Pubhc Works. Professing to be quite satisfied with 
this arrangement, he pompously announced that Egypt 
was no longer in Africa, but a part of Europe ; but before 
seven months had passed he found his Constitutional 
position intolerable, got rid of his irksome Cabinet by 
means of a secretly-organized military riot in Cairo, and 
reverted to his old autocratic methods of government. 
England and France could hardly sit still under this affront, 
and decided to administer chastisement by the hand of the 
Suzerain Power, which was delighted to have an oppor- 
tunity of asserting its authority. On 26th June 1879 
Ismail suddenly received from the Sultan a curt telegram, 
addressed to him as ex-Khedive of Egypt, informing him 
that his son Tewfik was appointed his successor. Taken 
unaw’ares, he made no attempt at resistance, and Tewfik 
was at once proclaimed Khedive. 

After a short period of inaction, when it seemed as if 
the change were for the worse, England and France 
He~estab~ summoned up courage to look the situation 
Usbment boldly in the face, and re-established the Dual 
of Dual Control in the persons of Major Baring and M. 
Control. Blignieres. For two years the Dual Control 
governed Egypt, and initiated the work of progress that 
England was to continue alone. Its essential defect was 
what might be called insecurity of tenure. Wittout any 
efficient means of self-protection and coercion at its dis- 
posal, it had to interfere with the power, privileges, and 
perquisites of a class which had long misgoverned the 
country. This class, so far as its civilian members were 
concerned, was not very formidable, because these were 
not likely to go beyond the bounds of intrigue and passive 
resistance ; but it contained a military element who had 
more courage, and who had learned their power when 
Ismail employed them for overturning his Constitutional 
Ministry. Among the mutinous soldiers on that 
Arab! and occasion was a fellah officer calling himself 
Ahmed Arabi the Egyptian. He was not a 
man of exceptional intelligence or remarkable 
powers of organization, but he was a fluent speaker, and 
could exercise some influence over the masses by a rude 
kind of native eloquence. Behind him were a group of 
men, much abler than himself, who put him forward as 
the figurehead of a party professing to aim at protecting 
the Eg 3 q)tians from the grasping tyranny of their Turkish 
and European oppressors. The movement began among 
the Arab officers, who complained of the preference shown 
to the officers of Turkish origin ; it then expanded into an 
attack on the privileged position and predominant influence 
of foreigners, many of whom, it must be confessed, were of 
a by no means respectable type; finally it was directed 
against all Christians, foreign and native. The Govern- 
ment, being too weak to suppress the agitation and disorder, 
had to make concessions, and each concession produced 
fresh demands. Arabi was first promoted, then made 
Under-Secretary for War, and ultimately a member of the 
Cabinet. The danger of a serious rising brought the 
British and French fleets in May 1882 to Alexandria, and 
after a massacre (11th June) had been perpetrated by the 
Arab mob in that city, the British Admiral bombarded the 


forts (11th July 1882). The leaders of the National Move- 
ment prepared to resist further aggression by force. A 
conference of Ambassadors was held in Constantinople, and 
the Sultan was invited to quell the revolt ; but he hesitated 
to employ his troops against Mussulmans who were pro- 
fessing merely to oppose Christian aggression. At last the 
British Government determined to employ armed 
force, and invited France to co-operate. The hTnded 
French Government declined, and a similar in- British 
vitation to Italy met with a similar refusal, inters 
England therelore, having to act alone, landed 
troops at Ismailia under Sir Garnet Wolseley, and sup- 
pressed the revolt by the battle of Tel-el-Kebir on IStli 
September 1882. The Khedive, who had taken refuge in 
Alexandria, returned to Cairo, and a Ministry was formed 
under Sherif Pasha, with Kiaz Pasha as one of its leading 
members. On assuming office, the first thing it had to do 
was to bring to trial the chiefs of the rebellion. Had the 
Khedive and Eiaz been allowed a free hand, Arabi and his 
colleagues would have found little mercy. Thanks to the 
intervention of the British Government, their lives were 
spared. Arabi pleaded guilty, was sentenced to death, the 
sentence being commuted by the Khedive to banishment ; 
and Kiaz resigned in disgust. This solution of the difficulty 
was brought about by Lord Dufferin, then British Ambas- 
sador at Constantinople, who had been sent to Egypt as 
High Commissioner to adjust affairs and report on the situa- 
tion. One of his first acts, after preventing the application 
of capital punishment to the ringleaders of the revolt, was 
to veto the project of protecting the Khedive and his Govern- 
ment by means of a Praetorian guard recruited from Asia 
Minor, Epirus, Austria, and Switzerland, and to insist on the 
principle that Egypt must be governed in a truly liberal s])irit. 
Passing in review all the departments of tlic administration, 
he laid down the general lines on which the country was to 
be restored to order and prosperity, and endowed, if possible, 
with the elements of self-government for future use. 

The laborious task of putting these general indications 
into a practical shape fell to Sir Evelyn Baring, who 
arrived as Consul - General and Diplomatic 
Agent, in succession to Sir Edward Malet, in 
January 1881. At that moment the situation appointed 
was singularly like that which had existed on Consul- 
two previous occasions : firstly, when Ismail 
was deposed, and secondly, when the Dual Con- 
trol had undermined the existing autliority without 
having any power to enforce its own. For the third 
time in little more than three years the existing authority 
had been destroyed and a now one had to bo created. 
But there was one essential difference : the power that 
had now to reorganize the country possessed in the 
British army of occupation a support sufficient to com- 
mand respect. Without that support Sir Evelyn Baring 
could have done little or nothing ; with it ho did perhaps 
more than any other single man could have done. His 
method may be illustrated by an old story long current in 
Cairo. Mohammed Ali was said to have ap|)ointcd as 
Mudir or governor in a turbulent district a young and 
inexperienced Turk, who asked, ‘‘ But how am I to govern 
these people F’ “Listen,” replied the Pasha; “buy the 
biggest and heaviest kurbash you can find ; hang it up in 
the centre of the Mudirieh, well within your reach, and 
you will very seldom require to use it.” The British 
army of occupation was Sir Evelyn^s hurhmh ; it was 
well within his reach, as all the world know, and its 
simple presence sufficed to prevent disorder and enforce 
obedience. He had one other advantage over previous 
English reformers in Egypt : his position towards France 
was ^ more independent. The Dual Control had been 
abolished by a Khedivial decree of 18th January 1883, 



POLITICAL HISTOBY.] 


EGYPT 


705 


and replaced by an English financial adviser. Erance 
naturally objected ; but having refused to co-operate with 
England in suppressing the revolt, she could not reason- 
ably complain that her offer of co-operation in the work of 
reorganization was declined. 

At first the intention of the British Government was 
simply to restore the power of the Khedive, to keep His 
Highness for some time in the right path by 
'^fevacuT^- ^clvice, and to withdraw the British 
troops as soon as possible. As Lord Granville 
explained in a Circular to the Powers, the posi- 
tion of England in Egypt imposed on her “ the duty of 
giving advice with the oloject of securing that the order of 
things to be established shall be of a satisfactory character 
and possess the elements of stability and progress.” But 
there was to be no embarking on a general scheme of 
reforms, which would increase unnecessarily the responsi- 
bilities of the protecting Power and necessitate the in- 
definite prolongation of the military occupation. So far, 
therefore, as the British Government had a definite policy 
in Egyi)i 3 , it was a politique de repldtrage. Even this 
policy was not strictly adhered to. Mr Gladstone's 
Cabinet was as unstable as the public opinion it sought to 
conciliate. It had its hot fits and its cold fits, and it 
gave orders now to advance and now to retreat. In the 
long-riin circumstances proved too strong for it, and it 
ha(l to undertake a great deal more than it originally 
intended Each little change in the administration en- 
gendered a multitude of others, so that the modest 
attempts at reform were found to be like the letting out 
of water. A tiny rill gradually became a boisterous 
stream, atid the boisterous stream grew into a great river, 
whi<di S[)read to all sections of the administration and 
ended by inundating the whole country. 

Of the nutnorous (luostions awaiting solution, the first 
to claim iinmodiato attention was that of the Sudan. The 
British Government had begun by excluding it 
frotn the problem, and by declaring that for 
events in these outlying territories it must not 
be hold responsible. In that sphere of activity, therefore, 
the Egyptian Government might do as it thought fit. 
The priiuuplc of limited liability which this attitude 
assumed was soon found to bo utterly untenable. The 
Sudan was an integral part of the Khedive’s dominions and 
caused, even in ordinary times, a deficit of £^ 200, 000 to 
the Egyptian Treasury. At that moment it was in a 
state of open rebellion, stirred up by a religious fanatic 
who proclaimed himself a Mahdi or Messias of Islam. 
An army of 10,000 men under an English general, Hicks 
Pasha, had l)een sent to suppress the revolt, and had boon 
annihilated in a great battle fought on 5th November 
1883, near Obeid. The Egyi)tian Government wished to 
make a now attempt to recover the lost province, and the 
idea was certainly very popular among the governing 
class, but Bir Evelyn Baring vetoed the project on the 
ground that Egyi>t had neither soldiers nor money to carry 
it out In vain the Khedive and his Prime Minister, 
Sherif Pasha, threatened to resign, and the latter actually 
carried out hia threat. The British representative re- 
mained firm, and it was decided that the Sudan should be, 
for the moment at least, abandoned to its fate. Nubar, 
though as strongly opposed to the abandonment policy as 
Sherif, consented to take his place and accepted somewhat 
reluctantly the new rdgime, which he defined as “the 
administration of Egypt under the government of Baring.” 
By this time the Mahdi was master of the greater part of 
the Sudan, but Khartum and some other fortified points 
still hold out. The efibrts made to extricate the garrisons, 
including the mission of General Gordon, the fall of 
Khartum, and the Nile Expedition under Lord Wolseley 


are described below, in. the account given of military 
operations. The practical result was that the Khedive’s 
authority was limited to the Kile VaUey north of Wadi 
Haifa. 

With the internal difficulties Sir Evelyn Baring had 
been struggling bravely ever since his appointment, tryino- 
to evolve out of the ever-changing policy and ^ 

contradictory orders of the British Government Internal 
some sort of coherent line of action, and to 
raise the administration to a higher standard. 

For two or three years it seemed doubtful whether he 
would succeed. All over Egypt there was a feeling of 
unrest, and the well-meant but not very successful efforts 
of the British to improve the state of things were making 
them very unpopular. The introduction of English officials 
and Enghsh influence into all the administrative depart- 
ments was resented by the native officials, and the action of 
the irrigation officers in preventing the customary abuses 
of the distribution of water was resented by the great land- 
owners, who had been, from time immemorial, in the habit 
of taking as much as they wanted, to the detriment of the 
fellaheen. Even these latter, who gained most by the 
reforms, considered that they had good reason to complain, 
for the defeat of Arabi and the re-establishment of order 
had enabled the Christian money-lenders to return and 
insist on the payment of claims, which were supposed to 
have been extinguished by the rebellion. Worst of all, 
the Government was drifting rapidly towards insolvency, 
being quite unable to fulfil its obligations to the bond- 
holders and meet the expenses of administration. All 
departments were being starved, and even the salaries 
of poorly paid officials were in arrear. To free itself 
from its financial difficulties the Government adopted a 
heroic remedy which only created fresh troubles. On the 
advice of Lord Northbrook, who was sent out to Cairo in 
September 1884 to examine the financial situation, certain 
revenues which should have been paid into the Caisse for 
the benefit of the bondholders were paid into the Treasury 
for the ordinary needs of the administration. Immediately 
the Powers protested against this infraction of the law of 
liquidation, and the Caisse apphed for a writ to the 
Mixed Tribunals. In this way the heroic remedy failed, 
and to the internal difficulties were added international 
complications. 

Fortunately for Egypt, the British Government con- 
trived to solve the international difficulty by timely con- 
cessions to the Powers, and succeeded in negotiating the 
London Convention of March 1885, by which the Egyptian 
Government was relieved from some of the most onerous 
stipulations of the Law of Liquidation, and was enabled to 
raise a loan of £9,000,000 for an annual payment of 
£135,000. After paying out of the capital the sums 
required for the indemnities due for the burning of 
Alexandria and the deficits of the years 1882 and 1883, 
it still had a million sterling, and boldly invested it in the 
improvement of irrigation. The investment proved most 
remunerative, and helped very materially to save the 
country from bankruptcy and internationalism. The danger 
of being again subjected to the evils of an international 
administration was very great, for the London Convention 
contained a stipulation to the effect that if Egypt could 
not pay her way at the end of two years, another Inter- 
national Commission would be appointed. 

To obviate this catastrophe the British reformers set to 
work most energetically. Already something in the way 
of retrenchment and reform had been accomplished. The 
public accounts had been put in order, and the abuses in 
the collection of the land tax removed. The constant 
drain of money and men for the Sudan had been stopped. 
A beginning had been made for creating a new army to 
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replace tlie one that had been disbanded and to allow 
of a portion of the British garrison being withdrawn. 
In this work Sir Evelyn Wood had shown much soi^d 
judgment as well as great capacity for military organiza- 
tion, and had formed an efhcient force out of very 
unpromising material (see above, under Aemy). His 
colleague in the Department of Public Works, Sir Cohn 
Scott Moncrieff, had been not less active. By rnitigatiug 
the hardships of the corvee, and improving the irrigation 
system, on which the prosperity of the country mainly 
depends, he had conferred enormous benefits on the fella- 
heen, and had laid the foundation of permanent budgetary 
equilibrium for the future. Hot less active was Sir Edgar 
Yincent, the Pinancial Adviser, who kept a firm hold on 
the purse-strings and ruthlessly cut down expenditure in 
all departments except that of irrigation. 

The activity of the British officials naturally produced 
a certain amount of discontent and resistance on the part 
of their Egyptian colleagues, and Lord Granville 
between^ was obliged to declare very plainly that such resist- 
Britisb ance could not be tolerated. Writing (January 
and native 1384) to Sir Evelyn Baring, he said : ‘Ht should be 
officials. Egyptian Ministers and Govern- 

ors of Provinces that the responsibility which for the time 
rests on England obliges H.M. Government to insist on the 
adoption of the policy which they recommend ; and that it 
will be necessary that those Ministers and Governors who do 
not follow this course should cease to hold their offices.” 
Hubar Pasha, who continued to be Prime Minister, resisted 
occasionally. What he chiefly objected to was direct in- 
terference in the provincial administration and the native 
tribunals, and he succeeded for a time in preventing such 
interference. Sir Benson Maxwell and Mr Chfford Lloyd, 
who had been sent out to reform the Departments of 
Justice and the Interior, after coming into conflict with 
each other were both recalled, and the reforming activity 
was for a time restricted to the Departments of War, 
Public Works, and Finance. Gradually the tension be- 
tween natives and foreigners relaxed, and mutual confid- 
ence was established. Experience had evolved the working 
principle which was officially formulated at a much later 
period : “ Our task is not to rule the Egyptians, but as far 
as possible to teach the Egyptians to rule themselves. . . . 
European initiative suggests measures to be executed by 
Egyptian agency, while European supervision controls the 
manner in which they are executed.” If that principle 
had been firmly laid down and clearly understood at the 
beginning, a good deal of needless friction would have 
been avoided. 


The international difficulty remained. The British 
position in Egypt was anomalous, and might easily give 
rise to international complications. The Sultan 
^nltfonai protest against the military occupa- 

problems. tion of a portion of his Empire by foreign troops. 

It was no secret that France was ready to 
give him diplomatic support, and other Powers might 
adopt a similar attitude. Besides this, the British Govern- 
ment was anxious to terminate the occupation as soon as 
possible. With a view to regularizing the situation and 
accelerating the evacuation, Sir Henry Drummond Wolff 
was sent to Constantinople in August 1885 on a special 
mission. On 24th October of that year he concluded a 
preliminary Convention by which an Ottoman and an 
English High Commissioner, acting in concert with the 
Khedive, should reorganize the Egyptian army, tranquillize 
the Sifdan by pacific means, and consider what changes 
might be necessary in the civil administration. When the 
two Commissioners were assured of the security of the 
frontier and the good working and stability of the Egyptian 
Government, they should present reports to their respective 


Governments, and these should consult as to the conclusion 
of a Convention regulating the withdraw^al of the English 
troops. Mukhtar Pasha and Sir Henry Drummond Wolff 
vrere appointed Commissioners, and their joint inquiry 
lasted till the end of 1886, when the former presented his 
report and the latter went home to report orally. The 
remaining stipulations of the preliminary Convention were 
duly carried out. Sir Henry Drummond Wolff proceeded 
to Constantinople and signed on 22nd May 1887 the 
definitive Convention, according to which the occupation 
should come to an end in three years, but England should 
have a right to prolong or renew it in the event of internal 
peace or external security being seriously threatened. The 
Sultan authorized the signature of this Convention, but 
under pressure of France and Eussia he refused to ratify 
it. Technically, therefore, the preliminary Convention still 
remains in force, and in reality the Ottoman Commissioner 
continues to reside in Cairo. 

The steadily increasing prosperity of the country during 
the years 1886 and 1887 removed the danger of national 
banfauptcy and international interference, and 
induced Sir Evelyn Baring to widen the area of %form. 
administrative reforms. In the provinces the 
local administration and the methods of dispensing justice 
were still scandalously unsatisfactory, and this was the 
field to which the British representative next directed his 
efforts. Here he met with unexpected opposition on the 
part of the Prime Minister, Nubar Pasha, and a conflict 
ensued which ended in Nubar’s retirement in June 1888. 
Riaz Pasha took his place, and remained in office till May 
1891. During these three years the work of reform and 
the prosperity of the country made great progress. The 
new Egyptian army was so far improved that it gained 
successes over the forces of the Mahdi ; the burden of the 
national debt was lightened by a successful conversion 3 
the corvie was abolished; the land tax was reduced 30 
per cent, in the poorest provinces, and in spite of this 
and other measures for lightening the public burdens, the 
budgetary surplus constantly increased ; the quasi-judicial 
Special Commissions for Brigandage, wdiicli were at once 
barbarous and inefficient, were abolished ; the native tribu- 
nals were improved, and Mr (afterwards Sir J olin) Scott, an 
Indian judge of great experience and sound judgment, was 
appointed judicial adviser to the Khedive. Thi>s appoint- 
ment was opposed by Riaz Pasha, and led to his resigna- 
tion on the plea of ill-health. His successor, Mustafa 
Pasha Fehmi, continued the work and co-operated cordially 
with the English officials. The very necessary I’cform of 
the native tribunals was then taken seriously in hand. 
The existing procedure was simplified and accelerated ; tlie 
working of the Courts was greatly improved by a carefully 
organized system of inspection and control; the incom- 
petent judges were eliminated and replaced by men of 
better education and higher moral character ; and for the 
future supply of well-qualified judges, barristers, and law 
officials, an excellent school of law was Cvstablished. If 
the progress made in this direction is maintained, the 
Hative Courts may some day, under proper European con- 
trol, replace the anomalous Mixed Tribunals, and remove 
all necessity for the inconvenient consular jurisdictions, 
which are at present protected by the Capitulations. Mean- 
while the reforming activity has been extended to Prisons, 
Public Health, and Education, and has attained very satis- 
factory results without ruffling the religious susceptibilities 
of the people. 

Only once since the retirement of Riaz has the policy 
of teaching the E^ptians to rule themselves led to 
friction with the native authorities. In January 1892 the 
Khedive Tewfik, who had always maintained cordial rela- 
tions with Sir Evelyn Baring, died suddenly, and was 
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succeeded by bis son, Abbas Hilmi, a young man without 
pobtical experience, who failed at first to understand the 
peculiar situation in whicb a Khedive ruling 
tribbas. British protection is necessarily placed. 

Aspiring to liberate himself at once from foreign 
control, he summarily dismissed Mustafa Pasha Fehmi, 
whom he considered too amenable to English influence, 
and appointed in his place Fakhri Pasha, who was not a 
persona grata at the British Agency. Such an incident, 
which might have constituted a precedent for more import- 
ant acts of a similar kind, could hardly be overlooked by 
the British representative. He had always maintained 
that what Egypt most required, and would require for 
many years to come, was an order of things which would 
render practically impossible any return to that personal 
system of government which had well-nigh ruined the 
country. The young Khedive was made, therefore, to 
understand that he must not make such changes in the 
administration without a previous agreement with the 
representative of the protecting Power ; and a compromise 
was effected by which Fakhri Pasha retired, and the post 
of Premier was confided once more to Biaz. With this 
compromise the friction between the Khedive and Sir 
Evelyn Baring, who had now become Lord Cromer, did 
not end. For some time Abbas Hilmi clung to his idea 
of liberating himself from all control, and secretly encour- 
aged a nationalist and anti-British agitation in the native 
])ross ; but he gradually came to perceive the folly, as well 
as the danger to himself, of such a course, and accordingly 
refrained from giving any occasion for complaint or protest. 
In like manner the relations between the British officials 
and their Itgyptian colleagues gradually became more 
cordial, so that it was found possible at last to reform the 
local administration in the provinces according to the 
recomnioudations of Mr J. L. Gorst, who had been appointed 
advisor to the Ministry of tlio Interior. Kuhar Pasha, it 
is true, wlio succ^eoded Biaz as Prime Minister in April 
1891, objected to some of Mr Gorst’s recommendations, 
and in November 1895 resigned. Ho was succeeded by 
Mustafa i^'chmi, vho had always shown a conciliatory 
spirit, and who had been on that account, as above stated, 
suTiimarily disuiissed l>y the Khedive in January 1893. 
After his reinstatement the Anglo-Egyptian condominium 
worked without serious friction, and there is reason to 
belie ve that it will continue so to work in the future as 
Jong as hhigland remaius true to her mission and shows no 
signs of hesitation in carrying it out. In the Beport by 
His Majesty’s Agent and Uonsul-Gcncral on the finances, 
administration, and condition of Egypt presented to Parlia- 
ment in 1901, Lord Oromor concluded by expressing his 
belief ‘Hhat UIh Highness the Khedive’s recent visit to 
England (in 1900), coupled with the very remarkable and 
touching sympailiy displayed by every class of society in 
this country (Hgypt) on the occasion of the death of Queen 
Victoria, will servo to cement more closely the bonds of 
friendship and goodwill which, now perhaps more than at 
any preA'ious period, unite my own countrymen and the 
Egyptians.” 

The siiccoBS of the Anglo-Egyptian condominium, and 
the consequent economic and financial prosperity of Egypt 
PashodA rendered it possible to recover from the 

Mahdists the Sudanese provinces (see below, 
Military Opmitmm in tJm and to delimit in that 

part of Africa, in accordance with Anglo-Egyptian interests, 
the riispiMtt.Ive spheres of influence of Great Britain and 
France, The arrangement was not effected without serious 
danger of a Euroi>ean conflict. Taking advantage of the tern- 
|)orary weakness of Egypt, the French Government formed 
the pr()JtM‘i of seizing the IIp|)er Nile Valley and uniting her 
possessions in West Africa with those at the entrance to 
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the Bed Sea. With this object a small force under Major 
Marchand was sent from the French Congo into the Bahr- 
el-Ghazal, with orders to occupy Fashoda on the Nile * 
whilst a Franco-Abyssinian Expedition was despatched 
from the eastward, to join hands with Major Marchand. 
The^ small force from the French Congo reached its 
destination, and a body of Abyssinian troops, accompanied 
by French officers, appeared for a short time a little higher 
up the river j but the grand political scheme was frustrated 
by the victorious advance of an Anglo-Egyptian force under 
General Kitchener and the resolute attitude of the British 
Government. Major Marchand had to retire from Fashoda, 
and as a concession to French susceptibilities he was 
allowed to retreat by the Abyssinian route. By an agree- 
ment signed by Lord Salisbury and the French Ambassador 
on 21 at March 1899, and appended as Art. IV. to the 
Anglo-French Convention of 14th June 1898, which dealt 
with the British and French spheres of influence in the 
region of the Niger, France was excluded from the basin 
of the Nile, and a line marking the respective spheres of 
influence of the two countries was drawn on the map from 
the northern frontier of the Congo Free State to the 
southern frontier of the Turkish province of Tripoli (see 
Aerica : History). 

The administration of the Sudan was organized on the 
basis of an agreement between the British and Egyptian 
Governments signed on 19th January 1899. 

According to that agreement the British and Angio^ 
Egyptian flags are used together, and the Egyptian 
supreme military and civil command is vested 
in a Governor-General, who is appointed by the Khedive 
on the recommendation of the British Government, and 
vKo cannot be removed without the British Government’s 
consent. So far the arrangement has worked well. ^ The 
Governor-General, Sir Beginalcl Wingate, in his report 
dated Khartum, 30th January 1901, after giving an account 
of the progress made, says : “I cannot close this report 
without recording my appreciation of the manner in wliich 
officers, non-commissioned officers, soldiers, and ofl&cials — 
British, Egyptian, and Sudanese, without distinction — 
have laboured during the past year to push on the work 
of regenerating the country. Nor can I pass over without 
mention the loyal and valuable assistance I have received 
from many of the local Ulemas, Sheikhs, and Notables, 
who have displayed a most genuine desire to see their 
country once more advancing in the paths of progress and 
material and moral improvement.” (d. m. w.) 

British Military Operations op 1882-1885. 

In February 1879 a slight outbreak of discharged 
officers and soldiers occurred at Cairo, which led to the 
despatch of British and French ships to Alexandria. On 
26 th June of that year Ismail Pasha was removed from 
Egypt, and Tewfik assumed the Khediviate, becoming 
practically the prot6g4 of the two Western Powers. On 
1st February 1881 a more serieus disturbance arose at 
Cairo from the attempt to try three colonels, Ahmed 
Arabi, Ali Fehmy, and Ahd-el-Al, who had been arrested 
as the ringleaders of the military party. The prisoners 
were released by force, and proceeded to dictate terms to 
the Khedive. Again British and French warships were 
despatched to Alexandria, and were quickly withdrawn, their 
presence having produced no apparent impression. It 
soon became clear that the Khedive was powerless, and 
that the military party, headed by Arabi, threatened to 
dominate the country. The “dual note,” communicated 
to the Khedive on 6th January 1881, contained an intima- 
tion that Great Britain and France were prepared to afford 
material support if necessary ; but the fall of Gambetta’s 
Ministry produced a reaction, and both Governments 
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proceeded to minimize the meaning of their language. 
The KhediYe was practically compelled to form a govern- 
ment in which Arahi was Minister of War and Mahmoud 
Sami Premier, and Arabi took steps to extend his 
influence throughout his army. The situation now be- 
came critically serious : for the third time ships were 
sent to Alexandria, and on 25th May 1882 the Consuls- 
General of the two Powers made a strong representa- 
tion to Mahmoud Sami which produced the resignation 
of the Egyptian Ministry, and a demand, to which the 
Khedive yielded, by the military party for the reinstatement 
of Arahi, The attitude of the troops in Alexandria now 
became threatening; and on the 29th the British residents 
pointed out that they were “ absolutely defenceless.” This 
warning was amply justified by the massacres of 11th 
June, during which more than one hundred jDersons, includ- 
ing an officer and two seamen, were killed in the streets of 
Bombard- almost under the guns of the ships 

ment of in harbour. It was becoming clear that definite 
Aiexan- action would have to be taken, and on the 15th 
the Channel Squadron was ordered to Malta. 
By the end of June twenty-six warships, representing the 
navies of Great Britain, Prance, Germany, Italy, Austria, 
Eussia, the United States, Spain, Greece, and Turkey, lay 
off the port of Alexandria, and large numbers of refugees 
w’ere embarked. The order received by Admiral Sir 
Beauchamp Seymour on 3rd July was as follows : — 

Prevent any attempt to bar channel into port. If work is 
resumed on earthworks, or fresh guns mounted, inform Military 
Commander that you have orders to prevent it ; and if not 
immediately discontinued, destroy earthworks and silence batteries 
if they open fire, having given sufficient notice to population, 
shipping, and foreign men-of-war. 

Ou the 9th the Admiral received a report that working 
parties had been seen in Port Silsileh “ parbuckling two 
smooth-bore guns — apparently 32-pounders — towards their 
respective carriages and slides, which were facing in the 
direction of the harbour.” Port Silsileh was an old work 
at the extreme east of the defences of Alexandria, and its 
guns do not bear on the harbour. On the lOth an 
ultimatum was sent to Toulba Pasha, the Military 
Commandant, intimating that the bombardment would 
commence at sunrise on the following morning unless 
*‘the batteries on the isthmus of Eas-el-Tin and the 
southern shore of the harbour of Alexandria” were 
previously surrendered “for the purpose of disarming.” 
The fleet prepared for action, and the bearer of the reply, 
signed by the President of the Council, and offering to 
dismount three guns in the batteries named, only 
succeeded in finding the flagship late at night. This 
proposal was rejected, and at 7 a.m. on 11th July the 
AlexaTidra opened fire and the action became general. 
The attacking force was disposed in three groups : (1) the 
Alexandra^ Bvltan^ and Superb, outside the reef, to engage 
the Eas-el-Tin and the earth works under weigh ; (2) the 
Afonarch, Invincible, and Fenelope, inside the harbour, to 
engage the Meks batteries ; and (3) the Inflexible and 
Temeraire, to take up assigned stations outside the reef 
and to co-operate with the inshore squadron. The gun- 
boats Beacon, Bittern, Condor, Cygnet, and Decoy were to 
keep out of ffie at first and seek opportunities of engaging 
the Meks batteries. Meks fort was silenced by about 
12.45 p.m,, and a party from the Invincible landed and 
disabled the guns. As the 'fire delivered under way was 
not effective, the offshore squadron anchored at about 
10.30 a.m., and succeeded in silencing Fort Eas-el-Tin at 
about 12.30 p.m., and Port Adda, by the explosion of the 
main magazine, at 1.35 p.m. The Inflexible weighed soon 
after 8 a.m. and engaged Eas-el-Tin, afterwards attacking 
Ports Pharos and Adda. The Condor, followed by the 
Beacon, Bittern, and Decoy, engaged Port Marabout soon 


after 8 a.m. till 11 a.m., when the gunboats w^ere recalled- 
xA.fter the works w^ere silenced, the ships moved in closer, 
with a view to dismount the Egyptian guns. The 
bombardment ceased at 5 p.m. ; but a few rounds w^ere 
fired by the Inflexible and Temera%Te on the morning of 
the 12th at the right battery in Eas-el-Tin lines. 

The bombardment of the forts of Alexandria is interesting as a 
gauge of the effect to he expected from the fire of ships nnder 
specially favourable conditions. The Egyptians at different times 
during the day brought into action about 33 R.M.L. guns (T-inch 
to 10-inch), 3 R.B.L. guns (40 prs.), and 120 S.B. guns (6'5-incli 
and 10-inch), with a few mortars. These guns were disposed over 
a coast-line of about 10 sea miles, and were in many cases in- 
differently mounted: The Egyptian gunners had been little 
tramed, and many of them had never once practised with rifled 
ordnance. Of seventy-five hits on the hulls of the ships only five 
can with certainty be ascribed to projectiles from rifled guns, and 
thirty were unquestionably due to the old smoothbores, which were 
not provided with sights. The total loss inflicted was 6 killed and 
27 wounded. The British ships engaged fired 1741 heavy projectiles 
(7-mch to 16-mch) and 1457 light (7-prs. to 64-prs.), together with 
33,493 machine-gun and rifle bullets. The result was com- 
paratively small. About 8 rifled guns and 19 smoothbores were 
dismounted or disabled and 4 and 1 temporarily put out of action 
respectively. A considerable portion of this injury was inflicted, 
after the works had been silenced, by the deliberate Are of the 
ships. As many as twenty-eight rifled guns and 140 smoothbores 
would have opened fire on the following day. The Egyptians 
made quite as good a stand as could be expected, but were driven 
from their guns, which they were unable to use with adequate 
efiect ; and the bombardment of Alexandria confirms previous 
experience, that the fire of ships cannot really compete with that 
of well-mounted and well-handled guns on shore. 

In the afternoon of the 12th, fires, which were the work 
of incendiaries, began to break out in the best quarters of 
Alexandria ; and the town was left to murder and pillage 
till the following day, when a party of bluejackets and 
marines was landed at about 3 p.m. 

Military intervention being now imperatively demanded, 
a vote of credit for £2,300,000 was passed in the British 
House of Commons on 27th July. Five days later the 
French Government failed to secure a similar Vote, and 
Great Britain was left to deal with the Egyptian question 
alone. An expeditionary force detailed from home stations 
and from Malta was organized in two divisions, with 
a cavalry division, corps troops, and a siege 
train, numbering in all about 25,000 men. expeditioss 
An Indian contingent numbering about 7000 under sir 
combatants, complete in all arms and with its 
own transport, was prepared for despatch to ^ 

Suez. General Sir Garnet Wolseley was appointed Com- 
mander-in-Chief, with Lieut. -General Sir J. Adye as 
Chief of the Staff. The plan of operations contemplated 
the seizure of Ismailia as the base for an advance on 
Cairo, Alexandria and its suburbs to be held defensively, 
and the Egyptian forces in the neighbourhood to bo 
occupied by demonstrations. The expeditionary force 
having rendezvoused at Alexandria, means were taken by 
Eear-Admiral Hoskins and Sir W. Hewett for the seizure 
of the Suez Canal. Under orders from the former, Captain 
Fairfax, E.N., occupied Port Said on the night of 19th 
August, and Commander Edwards, E-N"., proceeded down 
the Canal, taking possession of the gares and dredgers, while 
Captain Pitzroy, E-IST., occupied Ismailia after slight 
opposition. Before nightfall on 20th August the Canal 
was wholly in British hands. Meanwhile, leaving Sir E. 
Hamley in command at Alexandria, Sir G. Wolseley with 
the bulk of the expeditionary force arrived at Port Said on 
20th August, a naval demonstration having been made at 
Abukir with a view to deceive the enemy as to the 
object of the great movement in progress. The advance 
from Ismailia now began. On the 21st Major-General 
Graham moved from Ismailia with about 800 men and 
a small naval force, occupying Nefiche, the junction with 
the Suez line, at 1.30 a.m. without opposition. On the 



MILITAEY OPERATIONS.] 


EG Y P T 


709 


22nd tie made a reconnaissance towards Suez, and on 
the 23rd another to El-Magfar, 4 miles from Nefiche. It 
now appeared that the enemy had dammed the sweet- 
water canal and blocked the railway at Tel-el-Mahuta, 
where entrenchments had been thrown up and resistance 
seemed to be contemplated. At 4 a.m. on the 24th Sir 
Garnet Wolseley advanced with 3 squadrons of cavalry, 
2 guns, and about 1000 infantry, placed under the orders 
of Lieutenant-General AVillis. The enemy showed in 
force, estimated at 7000 with 12 guns, and a somewhat 
desultory action ensued. Beinforcements from Ismailia 
were ordered up, and the British cavalry, operating on the 
right, helped to check the enemy’s attack, which showed 
little vigour. At night the troops, now reinforced by -the 
Guards Brigade, an infantry battalion, 2 cavalry regi- 
ments, and 10 guns, bivouacked on the ground. Early on 
the morning of the 25th the advance was continued to 
Tel-el-Mahuta, which the enemy evacuated, while the 
mounted troops and horse artillery pressed on to 
Mahsameh, capturing tho Egyptian camp, wdth 7 guns 
and large (j[uantitie3 of ammunition and supplies. On the 
same evening Major-General Graham, with about 1200 
marines (artillery and light infantry), reached Mahsameh, 
and on the folh)wing day ho occupied Kassassin without 
opposition. The advance guard had now outrun its 
communications and was actually short of food, while 
n considerable Lovvq was distriluitod at intervals along the 
lino Tsm a ilia- Kassassin. The situation on the 27th tempted 
attack by an enterprising eueiuy, and Major-General 
Graham’s force, comsisting of a s(iuadron of the 19th 
Hussars, York and Lanccashir ilegiment, the Duke of 
Gornwall’s laglit Infantry, tho Marine Artillery Battalion 
4 Uid two III I. A. gnus, short of ammunition, was in 
danger of being ovorwhcruied by vastly superior numbers 
from Tol-el“Kebir. On tho 28tli !Major-Gencral Graham’s 
troops were attacked, and after repulsing the enemy, 
made a gcmcral advance about G.45 p.m. The cavalry, 
summoned l)y heliograph from Mahsameh, co-operated, and 
in a moonliglit (diargc^ inflicted considerable loss. Tho 
Britisli (Casualties a,mouuted to 14 killed and 83 wounded. 
During tlu^ lull whi<;h follnvcd tlio first action of Kassassin, 
stremiouM eirorls w(uo made to bring up supplies and troops 
and to open up railway couituunicatioii to the front. On 
9th Scpte.ml)er tho Egyptians again attacked Kassassin, but 
were cotnplotoly rcpiilsi'd by 9 a.m., with a loss of 4 guns, 
and wore piirHued within extreme range of the guns of 
TebobKebir. Tho British casualties were 3 killed and 
78 wounded. The three following days wore occupied 
in concentrating troops at KasHassin for the attack on 
Tel-^bkeblr, held by about 38,000 men with 
icJsbtn l^^tns. The Egyptian defences consisted 

cd a long lino of tromdi (2J- miles) approxi- 
mately at right angles to tho railway and the sweet- 
water canal. At 11 p.m. on 12th September the advance 
of about 15,000 men commenced : tho 1st Division, under 
LiciiteianbGeneral Willis, mm on tho right, and. tho 2nd 
Division, under LioiitonanbOonoral Hamley, was on the 
left. Seven batteries of artillery, under Brigadier-General 
Qoodonough, were placed in the centre. The cavalry, 
utider Major-General Dmry Ta>wo, was on the right 
flank, and the Indian contingent, under Major-General 
Maepherson, steting one hour later, was ordered to move 
south of tho sweebwator canal The night was moonless, 
and the distance to covered about 6| miles. Tho 
ground was perfectly 0 |jon, slightly undulating, and 
gmun^ally firm gravel Tho conditions for a night march 
were thus idtiul ; lait during the movement the wings 
idos(!d towards ciwdi other, causing groat risk of an out- 
broiik of bring. The line was, however, rectified, and 
4ifter a halt the liuai advance began. By a fortunate 


accident the isolated outwork w^as just missed in the 
darkness by the left flank of the 2nd Division; otherwise 
a premature alarm would have been given, which must 
have changed all the conditions of the operation. At 
dawn the Highland Brigade of the 2nd Division struck 
the enemy’s trenches, and carried them after a brief 
struggle. The 1st Division attacked a few minutes later, 
and the cavalry swept round the left of the line of 
entrenchments, cutting down any fugitives who attempted 
resistance and reaching the enemy’s camp in rear. The 
Indian contingent, on the south of the canal, co-operated 
intercepting the Egyptians at the canal bridge. The 
opposition encountered at some points was severe, but by 
6 a.m. all resistance was at an end. The British loss 
amounted to 58 killed, 379 wounded, and 22 missing; 
nearly 2000 Egyptians were killed, and more than 500 
wounded were treated in hospital An immediate 
pursuit was ordered, and the Indian contingent, under 
Major-General Maepherson, reached Zagazig, while the 
cavalry, under Major-General Drury Lowe, occupied 
Belbeis and pushed on to Cairo, 65 miles from Tebel- 
Kebir, next day. On the evening of the 14th the 10,000 
troops occupying Abassiyeh Barracks, and 5000 in the 
Citadel of Cairo, surrendered. On the 15th General Sir 
Garnet Wolseley, with the Brigade of Guards under H.K.H. 
the Duke of Connaught, entered the city. 

The prompt following up of the victory at TebebKehir 
saved Cairo from the fate of Alexandria and brought the 
rebellion to an end. The Egyptian troops at Kafr Dauar, 
Abukir, and Eosetta surrendered without opposition, and 
those at Damietta followed on 23rd September, after being 
threatened with attack. On the 25th the Khedive 
entered Cairo, where a review of the British troops was 
held on the 30th. The expeditionary force was now 
broken up, leaving about 10,000 men, under Major-General 
Sir A. Alison, to maintain the authority of the Khedive. 
In twenty-five days, from the landing at Ismailia to 
the occupation of Cairo, the rebellion was completely 
suppressed, and the operations were thus signally successful 
The authority of the Khedive and the maintenance 
of law and order now depended absolutely on the British 
forces left in occupation. Lord Dufferin, who had been 
sent to Cairo to draw up a project of constitutional 
reforms, advocated the re-establishment of a native army, 
not to exceed 5000 to 6000 men, with a proportion 
of British officers, for purely defence purposes within 
the Delta; and on 13th December 1882 Sir Evelyn 
Wood left England to undertake the organization of this 
force, with the title of Sirdar. Lord Dufferin further 
advised the formation of a gendarmerie, which “ should be 
in a great measure a mounted force and empowered with 
a semi-military character” (despatch of 1st Jan- 
uary 1883). The strength of this military police 
force was fixed at 4400 men with 2562 horses, 
and Baker Pasha was entrusted with its formation, with 
the title of Inspector-General In a despatch of 6th 
February 1883 Lord Dufferin dealt with the Sudan, and 
stated that Egypt “ could hardly be expected to acquiesce ” 
in a policy of withdrawal from her Southern territories. 
At the same time he pointed out that. 

Unhappily, Egyi^tian administration in the Sudan had been almost 
uniformly unfortunate. The success of the present Mahdi in 
raising the tribes and extending his influence over great tracts of 
country was a sufficient proof of the Government’s inability either 
to reconcile the inhabitants to its rule or to maintain order. The 
consequences had been most disastrous. Within the last year and 
a half the Egyptians had lost something like 9000 men, while it 
was estimated that 40,000 of their opponents had perished. 

Moreover, to restore tranquillity in the Sudan, 

tho first step necessary was the construction of a railway from 
Suakin to Berber, or, what, perhaps, would bo more advisable, to 
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Shendi, on the The completion of this enterprise would at 

once change all the elements of the problem. 

The immense responsibilities involYed -were most imper- 
fectly understood by the British Government. Egyptian 
sovereignty in the Sudan dates from 1819, when Mehemet 
Ah sent a large force into the country, and ultimately estab- 
hshed his authority over Sennar and Kordofan. In 1866 
Suakin and Massawa were assigned to Egyptian rule 
by the Sultan, and in 1870 Sir Samuel Baker proceeded 
up the Nile to the conquest of the Equatorial Provinces, 
of which General Gordon was appointed Governor-General 
in 1874. In 1875 Darfur and Harrar were annexed, and 
in 1877 Gordon became Governor-General of the Sudan, 
where, with the valuable assistance of Jessi Pasha, he 
laboured to destroy the slave trade and to establish just 
government. In August 1879 he returned to Cairo, and 
was succeeded by Baouf Pasha. Misrule and oppression 
in every form now again prevailed throughout the Sudan, 
while the slave 
traders, exasperated 
by Gordon’s stern 
measures, were ready 
to revolt. The 
authority of Egypt 
was represented by 
scattered garrisons 
of armed men, badly 
ofidcered, undisci- 
plined, and largely 
demoralized. In 
such conditions a 
leader only was re- 
quired to ensure wide- 
spread and dangerous 
rebellion. A leader 
appeared in the per- 
son of Mahommed 
Ahmed, bom in 1848, 
who had taken up 
his abode on Abba 
Island, and, acquir- 
ing great reputation 
for sanctity, had 
actively fomented in- 
surrection. In Aug- 
ust 1881 a small 
force sent by Eaouf 
Pasha to arrest 
Mahommed Ahmed 
was destroyed, and 
the latter, proclaiming himself the MaMi, stood forth as the 
champion of revolt. Thus at the time when the Egyptian 
army was broken up at Tel-el-Kebir, the Sudan was already 
in flames. On 7th June 1882, 6000 men under Yusef 
Pasha, advancing from Fashoda, were nearly annihilated 
by the Mahdists. Payara and Birket in Kordofan quickly 
fell, and a few days before the battle of Tel-el-Kebir 
was fought, the Mahdi, with a large force, was . besieging 
El Obeid. By the close of the year almost the whole 
of the Sudan south of Khartum was in open rebellion, 
except the Bahr-el-Ghazal and the Equatorial Provinces, 
where for a time Lupton Bey and Emin Pasha were 
able to hold their own. Abd-el-Kader, who had suc- 
ceeded Eaouf, telegraphed to Cairo for 10,000 addi- 
tional troops, and pointed out that if they were not sent 
at once four times this number would be required to re- 
establish the authority of the Government in the Sudan. 
After gaining some small successes, Abd-el-Kader was 
superseded by Suliman Magi on 20th February 1883, and 
on 26th March Ala-ed-din Pasha was appointed Governor- 


General. Meanwhile 5000 men, who had served in the 
Egyptian army, were collected and forcibly despatched to 
Khartum md Suakin. In March 1883 Major-General 
Hicks, who in January had been appointed by the Khedive 
Chief of the Staff of the army of the Sudan, 
found himself at Khartum with nine European 
officers and about 10,000 troops of little military 
value. The reconquest of the Sudan having 
been determined upon, although Sir E. Malet reported 
that the Egyptian Government could not supply the 
necessary funds and that there was great risk of failure, 
General Hicks, who had resigned his post on 23rd July,, 
and had been appointed Commander-in-Chief, started 
from Khartum on 9th September, with a total force of 
about 10,000 men, including non-combatants, for Kor- 
dofan. On 22nd May Sir E. Malet had informed Sherif 
Pasha that, 

although General Hicks finds it convenient to communicate with 

Lord Dufferin or with 
me, it must not be sup- 
posed that we endorse 
in any way the con- 
tents of his telegrams. 

. . . Her Majesty’s 
Government are in no 
way responsible for his 
operations in the Sudan, 
which have been under- 
taken under the author- 
ity of His Highness’s. 
Government. ^ 

General Hicks was 
fully aware of the' 
unfitness of his 
rabble forces for the 
contemplated task, 
and on 5th August 
he telegraphed: “I 
am convinced it 
would be best to 
keep the t'wo rivers 
and province of 
Sennar, and wait for 
Kordofan to settle 
itself.’’ Early in 
November the force 
from Khartum was 
caught by the 
Mahdists short of 
water at Kashgil, 
near El Obeid, and 
was almost totally 
destroyed, General Hicks, with all his European officers, 
perishing. Sinister rumours having reached Cairo, Sir 
E. Baring, who had succeeded Sir E. Malet, telegraphed 
that “ if General Hicks’s army is destroyed, the Egyptian 
Government will lose the whole of the Sudan, unless some 
assistance from the outside is given,” and advised the with- 
drawal to some post on the Nile, On the following day 
Lord Granville replied: “We cannot lend English or 
Indian troops ] if consulted, recommend abandonment of 
the Sudan within certain limits ” ; and on the 25th ho added 
that “ Her Majesty’s Government can do nothing in the 
matter which would throw upon them the responsibilities 
for operations in the Sudan.” In a despatch of 3rd 
December Sir E. Baring forcibly argued against British 
intervention in the affairs of the Sudan, and on 13th 
December Lord Granville telegraphed that “Her Majesty’s 
Government recommend the Ministers of Khedive to come 
to an early decision to abandon all territory south of 
Assuan, or, at least, of Wadi Haifa.” On 4th January 
1884 Sir E. Baring was directed to insist upon the policy 
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of evacuation, and on tlie IStli General Gordon left London 
to assist in its execution. 

The year 1883 brought a great accession of power to 
the Mahdi, who had captured about 20,000 rifles, 19 guns, 
and large stores of ammunition. On the Ked Sea littoral 
Osman Digna, a slave dealer of Suakin, appointed Emir 
of the Eastern Sudan, raised the local tribes and invested 
Sinkat and Tokar. On 16th October and 4th ISTovember 
Egyptian reinforcements intended for the former place 
were destroyed, and on 2nd December a force of 700 men 
was annihilated near Tamanieb. On 23rd December 
General Baker, followed by about 2500 men, gendar- 
merie, blacks, Sudanese, and Turks, with 10 British officers, 
arrived at Suakin to prepare for the relief of Sinkat and 
Tokar. The Khedive appears to have been aware of the 
risks to be incurred, and in a private letter he 
Ge^jaem^^ informed the general that “I rely upon your 
Baker, prudence and ability not to engage the enemy 

except under the most favourable circumstances.’' 
The tragedy of Ivashgil was repeated on 4th February 1884, 
when General Baker’s heterogeneous force, on the march 
from Trinkitat to Tokar, was routed at El Teb by an inferior 
body of tribesmen. Of 3715 men, 2375, with 11 European 
officers, were killed. Suakin was now in danger, and on 
6th ifebrnary British bluejackets and marines were landed 
for the defence of tlio town. 

Two exjKsditiotis in the Sudan led by British officers 
having thus ended in disaster, and General Gordon with 
Lieutenaui-Goloiu4 Stewart having reached Khartum on 
18th February, the policy of British non-intervention in 
regard to Sudan atlairs could no longer be maintained. 
Public opinion in England was strongly impressed by the 
fact that the Fg\>ptian garrisons of Tokar and Sinkat were 
jyorishing within striking distance of the Bed Sea littoral. 
A British force about 4 100 strong, with 22 guns, made up 
of troofw from I^gypt and from units detained on i)assage 
froTU India, was rajadly concentrated at Suakin and placed 
Briiish imdci* the onlers of hlajor-Gejicral Sir G. Graham, 
expedlition with M’aJor-GcneraJs Sir B. Bullcr and J. Davis 
uader as Brigaclha's. News of the fall of Sinkat, where 
OraAam* starving garrison, under Towfik Boy, made 
battles of gallant sortie and was cut to lueces, reached 
Bi Teb and Suakin on 12th February. On the 24th General 
Tamanieb. (Ji-ahaiu’s fon^e disembarked at Trinkitat and 
received itiformalion of the surronclor of Tokar. At 8 
a.m, on the 21Hh the force advanced towards Tokar in 
square, and came uiulor hro at 11.20 a.m. from the 
enemy entrenched at El Tcb. The tribesmen made 
desperate oilbrts to rush the stpiare, but wore repulsed, 
and the position was taken by 2 p.m. The cavalry, 
lOth and 19th Ilussars, under Brigadier - General H. 
Stewart, became*, involved in a charge against an unbroken 
enemy, and sutrered Homewhat severely. The total British 
loss was 34 killed and 155 wounded; that of the tribes- 
men was estimatod at 1500 killed. On the following 
clay Tokar wiw reacdicd, and on 2ncl March the force 
began its return to Suakin, bringing away about 700 
people belonging to the late garrison and the civil popula- 
tion, and destroying 1250 rittos and a quantity of ammuni- 
tion found in a ncigldxsirhig village. On 9th March the 
whole force was l);u‘k at Suakin, and on the evening of the 
11th an advance to Tamai began, and the force bivouacked 
and formed a 7X‘ril>a in the evening. Information was 
brought l)y a native tliat the enemy had assembled in the 
Khor Ghob, a deep ravine not far from the zeriba. At 
about 8.30 a,m on the 13th the advance began in echelon 
of brigade sciuares from the left. The left and leading 
square (2nd Brigade) moved towards the Khor, approach- 
ing at a |Kunt where a little ravine joined it. The enemy 
showing in front, the loading face of the square was 
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ordered to charge up to the edge of the Khor. This 
opened the square, and a mass of tribesmen rushed in from 
the small ravine. The brigade was forced back in dis- 
order, and the naval guns, which had been left behind, were 
temporarily captured. After a severe hand - to - hand 
struggle, in which the troops behaved with great gallantry, 
order was restored and the enemy repulsed, with the aid of 
the fire from the 1st Brigade square and from dismounted 
cavalry. The 1st Brigade square, having a sufficient field 
of fire, easily repelled all attempts to attack, and advancing 
as soon as the situation had been restored, occupied the 
village of Tamai. The British loss was 109 killed and 104 
wounded ; of the enemy nearly 2000 were killed. On the 
following day the force returned to Suakin. 

Two heavy blows had now been infficted on the followers 
of Osman Digna, and the road to Berber could have been 
opened, as General Graham and Colonel H. Stewart 
suggested. General Gordon, questioned on the point, 
telegraphed from Khartum, on 7th March, that he might 
be cut ojff by a rising at Shendi, adding, “I think it, 
therefore, most important to follow up the success near 
Suakin by sending a small force to Berber.” He had 
previously, on 29 th February, urged that the Suakin- 
Berber road should be opened up by Indian troops. This, 
and General Gordon’s proposal to send 200 British troops 
to Wadi Haifa, was opposed by Sir E. Baring, who, 
realizing soon afterwards the gravity of the situation, 
telegraphed on 16th March : — 

It has now become of tlie utmost importance not only to open 
the road between Suakin and Berber, but to come to terms with 
the tribes between Berber and Khartum. 

The Government refused to take this action, and 
Major-General Graham’s force was employed in reconnais- 
sances and small skirmishes, ending in the destruction of 
the villages in the Tamanieb Valley on 27th March. On 
the 28th the whole force was reassembled at Suakin, and 
was then broken up, leaving one battalion to garrison the 
town. 

The abrupt disappearance of the British troops encour- 
aged the tribesmen led by Osman Digna, and effectually 
prevented the formation of a native movement, 
which might have been of great value. The mentof 
first attempt at intervention in the affairs of General 
the Sudan was made too late to save Sinkat 
and Tokar. It resulted only in heavy slaughter ^ ^ 
of the tribesmen, which afforded no direct or indirect 
aid to General Gordon or to the policy of evacuation. 
The public announcement of tbe latter was a grave mis- 
take, which increased General Gordon’s difficulties, and 
the situation at Khartum grew steadily worse. On 24th 
March Sir E. Baring telegraphed : — 

The question now is, how to get General Gordon and Colonel 
Stewart away from Khartiim. . . . Under present circumstances, 

I think an effort should be made to help General Gordon from 
Suakin, if it is at all a possible military operation. . . . "We all 
consider that, however difficult the operations from Suakin may 
be, they are more practicable than any operations from Korosko 
and along the Kile. 

A telegram from General Gordon, received at Cairo on 
19th April, stated that, 

We have provisions for five months and are hemmed in. . . . Our 
position wul be much strengthened when the Kile rises. . . . Sennar, 
Kassala, and Dongola are quite safe for the present. 

At the same time he suggested “an appeal to the 
millionaires of America and England ” to subscribe money 
for the cost of “ 2000 or 3000 Nizams ” (Turkish regulars) 
to be sent to Berber. A cloud now settled down upon 
Khartum, and subsequent communications were few and 
irregular. The Foreign Office and General Gordon 
appeared to be somewhat at cross purposes. The former 
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hoped that the garrisons of the Sudan could be extricated 
without fighting. The latter, judgiag from the tenor of 
some of his telegrams, believed that to accomplish this 
work entailed the suppression of the Mahdi’s revolt, the 
strength of which he at first greatly underestimated. He 
had pressed strongly for the employment of Zobeir as “an 
absolute necessity for success ” (3rd March) ; but this was 
refused, since Sir H. Gordon advised at this time that it 
would be dangerous. On 9th March General Gordon 
proposed, “if the immediate evacuation of Khartum is 
determined upon irrespective of outlying towns,” to send 
down the “ Cairo employes ” and the garrison to Berber 
with Lieutenant-Colonel Stewart, to resign his commis- 
sion, and to proceed with the stores and steamers to the 
Equatorial Provinces, which he would consider as placed 
under the King of the Belgians. On 13th March Lord 
Granville gave full power to General Gordon to “ evacuate 
Khartum and save that garrison by conducting it himself 
to Berber without delay,” and expressed a hope that he 
would not resign his commission. 

By the end of March 1884 Sir E. Baring and the 
British officers in Egypt were convinced that force would 
j^eiiefex- employed, and the growing danger 

pedition: of General Gordon, with the grave national 
question responsibility involved, began to be reahzed in 
of route. Qj^eat Britain. Sir Henry Gordon, however, 

who was in personal communication with Mr Gladstone, 
considered that his brother was in no peril, and for 
some time disbeheved in the need for a relief expe- 
dition. Meanwhile it was at least necessary to evolve 
some plan of action, and on 8th April the Adjutant- 
General addressed a memorandum to the Secretary of State 
for War detailing the measures required for placing 6500 
British troops “in the neighbourhood of Shendi.” The 
battle of the routes began much earlier, and was con- 
tinued for some months. Practically the choice lay 
between the Nile and the Suakin-Berber road. The first 
involved a distance of 1650 miles from Cairo along a river 
strewn with cataracts, which obstructed navigation to all 
but small boats, except during the period of high water. 
So great was this obstruction that the Nile had never 
been a regular trade route to the Sudan. The second 
entailed a desert march of about 250 miles, of which one 
section, Obak-Bir Mahobeh (52 miles), was waterless, and 
the rest had an indifferent water supply (except at Ariab, 
about half-way to Berber), capable, however, of considerable 
development. Prom Berber the Nile is followed (210 miles) 
to Khartum. This was an ancient trade route with the 
Sudan, and had been used without difficulty by the 
reinforcements sent to Hicks Pasha in 1883, which were 
accompanied by guns on wheels. The authorities in 
headed by General Stephenson, subsequently sup- 
ported by the Admiral Lord John Hay, who sent a naval 
officer to examine the river as far as Dongola, were 
unanimous in favour of the Suakin-Berber route. From 
the first Major-General Sir A. Clarke, then Inspector- 
General of Fortifications, strongly urged this plan, and 
proposed to begin at once a metre gauge railway from 
Suakin, to be constructed by Indian labour under officers 
skilled in laying desert lines. Some preliminary arrange- 
ments were made, and on 14th June the Government 
sanctioned certain measures of preparation at Suakin. 
On the other side were the Adjutant-General (Lord 
Wolseley) and a small number of officers who had taken 
part in the Bed Biver expedition of 1870. The memor- 
andum of the Adjutant-General above referred to was 
baaed on the hypothesis that Khartum could not hold out 
beyond 15th November, and that the expedition should 
reach Berber by 20th October. Steamers were to be 
employed in such reaches as proved practicable, but the 
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force was to be conveyed in special whale-boats, by which 
“the difficulty of transport is reduced to very narrow 
hmits.” The mounted force was to consist of 400 men 
on native horses and 450 men on horses or camels. The 
question of routes continued to be the subject of animated 
discussion, and on 29th July a committee of three officers 
who had served in the Bed Biver expedition reported : — 

We heUeve that a brigade can easily be conveyed in small 
boats from Cairo to Dongola in the time stated by Lord Wolseley ; 
and, further, that should it be necessary to send a still larger force 
by water to Khartum, that operation wfil present no insuperable 
difficulties. 

This most inconclusive report, and the baseless idea that 
the adoption of the Nile route would involve no chances of 
bloodshed, which the Government was anxious 
to avoid, seem to have decided the question, seleysent 
On 8th August the Secretary of State for War out; Nile 
informed General Stephenson that “the time ^oute 
had arrived when some fnrther measures for ® ® * 

obtaining accurate information as to bis (General Gor- 
don’s) position, and, if necessary, for rendering him 
assistance, should be adopted.” General Stephenson still 
urged the Suakin-Berber route, and was informed on 26th 
August that Lord Wolseley would be appointed to take 
over the command in Egypt for the purposes of the 
expedition, for which a vote of credit had been taken in 
the House of Commons on 5tli August. On 9th 
September Lord Wolseley arrived at Cairo, and tbe plan 
of operations was somewhat modified. A camel corps of 
HOC men selected from twenty-eight regiments at home 
was added, and the “ fighting force to be placed in line 
somewhere in tbe neighbourhood of Shencli ” was fixed at 
5400. The construction of whale-boats began on 12th 
August, and the first batch arrived at Wadi Haifa on 
14th October, and on the 25th the first boat was hauled 
through the second cataract. The mounted forces pro- 
ceeded up the banks, and the first half-battalion embarked 
at Gemai, 870 miles from Khartum, on 5tli November, ton 
days before the date to which it had been assumed 
General Gordon could hold out. In a straggling pro- 
cession the boats worked their way up to Korti, piloted by 
Canadian voyayeurs. The labour was very great, and 
the troops, most of whom were having their first lesson 
in rowing, bore the privations of their unaccustomed 
conditions with admirable cheerfulness. By 25th 
December 2220 men had reached Korti, of whom about 
800 only had been convoyed by the whale-boats, the last 
of which did not arrive till 27 th January. Beyond Korti 
lay the very difficult section of the river to Abu Hamcd, 
which was quite unknown. Meanwhile news of the loss 
of the Abbas and of the murder of Colonel J. D. Stewart 
and his party on 18th September had been received. A 
letter from Gordon, dated 4th November and received 
17th November, stated that his steamers would await the 
expedition at Metcmmeh, and added, “We can hold out 
forty days with ease ; after that it will be difficult.^' In 
his diary, on 13th December, when his difficulties had 
become extreme, he noted that “if the expeditionary force 
does not come in ten days, the town may fall.” 

It was clear at Korti that something must ho done at 
once j and on 13th December 1100 men, with 2200 camels, 
under Colonel Sir H. Stewart, were despatched 
to occupy Jakdul wells, 96 miles on the desert ^ 

route to Metemmeh. Stewart returned on Column; 
5th January, and started again on the 8th, with 
orders to establish a fort at Abu Klea and to 
occupy Metemmeh. The “Desert Column,” 1800 
men, with 2880 camels in poor condition and 153 horses, 
found the enemy in possession of Abu KJea wolls on the 
16th, and was desperately attacked on the 17tk The 
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want of homogeneity of the force, and the unaccustomed 
tactics imposed upon the cavalry, somewhat hampered 
the defence, and the square was broken at the left rear 
corner. Driven back upon the camels in the centre, the 
troops fought hand to hand with the greatest gallantry. 
Order was quickly restored, and the attack was repulsed, 
wdth a loss of 74 killed and 94 wounded. At least 1100 
of the enemy were killed. The w^ells being occupied 
and a zeriba formed, the column started on the evening 
of the 18tli. The wrong road was taken, and great 
confusion occurred, during the night, but at dawn this was 
rectified ; and after forming a rough fort under fire, by 
which Sir H. Stewart was fatally wounded, an advance 
was made at 3 p.m. The square was again heavily 
attacked, but the Arabs could not get to close quarters, 
and in the evening a bivouac was formed on the Nile. 
The British losses on this day were 23 killed and 98 
wounded. The Desert Column was now greatly 
exhausted. On the 20th the village of Gubat was 
occupied ; and on the following day Sir C. Wilson, on 
whom the command had devolved, advanced against 
Metommeh, which was found too strong to assault. On 
this day General Gordon’s four steamers arrived ; 
and on the morning of the 24th Sir C. Wilson, with 20 
British soldiers in rod coats and about 280 Sudanese, 
started in the Jkmleiii and Telahatviyeh for Khartum. 
The BordeAii, grounded on the following day, and again on 
the 2(>th, by which twenty-four hours w^ere lost. At 
11 a.m. on the 2cStli Khartum was sighted, and it soon 
became clear that the town wtis in the hands of the 
enemy. After reconnoitring farther, the steamers turned 
and proceeded down stream under a heavy fire, the 
Sudanese crows showing signs of disaffection. The 
Iklahawiyuk was wrocketl on 29tli January and the 
JkmUifi on the 31st, Sir Cl Wilson’s party being rescued on 
4 th February by Lord C. Boros ford in the Ha/ieh^ which had 
(!omc from (lubat on receipt of nows carried there by 
Lieutenant Stuart Wortley in a row-boat. Khartum had 
been taken and (Icnoral Gordon killed on the morning of 
2Gth Janttary 1885, having thus held out thirty-four days 
beyond the date when lie had expected the end. The 
garrison had been reduced to starvation; and 
the arrival of twenty British soldiers, with 
ptmtha. return at once, could not have affected 

the situation. The situation of the Desert 
Column and of its transport was most imperfectly under- 
stood at Korti, where impossible plans were formed. 
Fortunately Major-General Sir K. Biiller, who arrived at 
Gubat on 11th February, decided uixin withdrawal, thus 
averting impending disaster, and by 16th March the 
Desert Column hac.1 returned to Korti. 

The advance from Korti of the “ Eivor Column,” under 
Major-General Earle, kigan on 28th December, and great 
difffcultias of navigation were encountered. On 10th 
February an itoticm was fought at Kirbekan with about 
800 of tlie enemy, entailing a loss of 10 killed, including 
Major-General Earle, and 47 wounded. The column, now 
commanded by Brigadier-General Brackenbury, continued 
its slow advance, and on the morning of 24th February 
it was aliout 26 miles IbIow Abu Earned, a point where 
the Koroako desert i^oute strikes the Nile, 350 miles 
from Khartum. Her© it received orders to retire, and 
it reached Korti on 8th March. 

The verbal message received from General Gordon 
on 30th December 1884 rendered the extreme danger of 
the position at Khartum painfully apparent, and 
toemtioax English i^Iinister for War, acting on Sir E. 

* Ik-ring’s advice, offered to make an active 
demonstration from Suakin. To this proposal Lord 
Wobeley demun’ed, but asked that ships of war should 


be sent to Suakin, and that marines in red coats should 
be frequently landed and exercised.” Lord Hartington 
replied that the Government did not consider that a 
demonstration of this kind could be effective, and again 
suggested stronger measures. On 8th January 1885 Lord 
Wolseley repeated that “the measures you propose will 
not assist my operations against Khartum,” adding : 
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am strong enough to relieve Khartum, and believe in being able to 
send a force, when returning by way of Berber, to Suakin? to open 
road and crush Osman Digna. ^ 


On this very day the small Desert Column started from 
Korti on its hazardous mission to the relief of a town 
fully 270 miles distant, held by a starving garrison, and 
invested by 30,000 fighting men, mostly armed with good 
rifles. Before reaching the Nile the Desert Column had 
lost 300 men and was unable to take Metemmeh, while 
its transport had completely broken down. On the 8th 
February Lord Wolseley telegraphed, “The sooner you 
can now deal with Osman Digna the better,” and recom- 
mended the despatch of Indian troops to Suakin, to “ co- 
operate with me in keeping road to Berber open.” On 
11th February, the day on which Sir R. Buffer most 
wisely decided to withdraw the Desert Column from a 
position of extreme danger, it was determined at Korti 
that the River Column should proceed to attack Berber, 
and Lord Wolseley accepted the proposal of the Govern- 
ment to make a railway from Suakin, telegraphing 
to Lord Hartington ; — 

By all means make railway by contract to Berber, or as far as 
you can, during summer. It will be invaluable as a means of 
supply, and I recommend it being begun immediately. Contract 
to be, if possible, for so much per ton military stores and supplies 
and men carried, per mile. 


Every effort was now concentrated upon sending an 
expeditionary force to Suakin, and before the end of 
March about 13,000 men, including a brigade from India 
and a field battery from New South Wales, with nearly 
7000 camels and 1000 mules, were there assembled. 
Lieutenant-General Sir G. Graham was placed in com- 
mand of this force, with orders to break down the power 
of Osman Digna and to press the construction of the 
railway towards Berber. The troops at Suakin, on arrival, 
were much harassed by small night attacks, which ceased 
as soon as the scattered camps were drawn together. On 
19th March Sir G. Graham, with the cavalry brigade and 
the infantry of the Indian contingent, reconnoitred as far 
as Hashin, finding the country difficult on account of the 
dense mimosa scrub. The enemy occupied the hills and 
fired upon the cavalry. On the 20th Sir G. Graham, with 
about 9000 men, again advanced to Hashin, and 
Dehilbat Hill was taken by the Berkshire Regi- 
ment and the Royal Marines. A squadron of 
the 9th Royal Lancers, which was dismounted in the thick 
bush, was driven hack with the loss of 9 men ; but else- 
where the Arabs never succeeded in closing, and the troops 
returned to Suakin in the afternoon, leaving the East 
Surrey Regiment in a zeriba covering some low hills near 
Hashin village. The total British loss was 9 killed and 
39 wounded. 

On 22nd March a force, consisting of two British and 
three Indian battalions, with a naval brigade, a squadron 
of Lancers, two companies of Engineers, and a 
large convoy of camels carrying water and snp- ^ 

plies, under Major-General Sir J. McNeill, started 
from Suakin for Tamai, with orders to form a half-way 
zeriba. The advance was much impeded by the dense hush, 
and the force halted at Tofrik, about 6 miles out, at 10.30 
a.m. A native had brought information that the enemy 
intended to attack while the zeriba was being formed, and 
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this actually occurred. The force was caught partly unpre- 
pared soon after 2.30 p.m., and some fighting took place. 
The enemy w^ere repulsed in about twenty minutes, the 
Kaval Brigade, the Berkshire Regiment, the Royal Marines, 
and the 15th Sikhs showing the greatest gallantry. The 
casualties, including those among non-combatants, were 150 
killed, 148 missing, and 174 wounded. More than 500 
camels w^ere killed. The tribesmen lost more than 1000 
killed. As soon as firing was heard at Suakin, Sir G. 
Graham, with two battalions of Guards and a battery of 
Horse Artillery, started for Tofrik, but returned on being 
assured that reinforcements w^ere not required. On the 
24th and 26th convoys proceeding in square to Tofrik 
were attacked, the enemy being repulsed without difficulty. 
On 2nd April a force exceeding 7000 men, with 14 
guns and 1600 transport animals, started from Suakin 
at 4.30 a.m., and bivouacked twelve hours later at Tesela 
Hill. Next morning an advance was made towards 
Tamai, and a number of huts in the Khor Ghob were 
burned. The force then returned to Suakin. The rail- 
way was now pushed on without interruption, reaching 
Otao on the 30th. On the night of 6th May a combined 
movement was made from Suakin and Otao, which resulted 
in the surprise and break-up of a force of the enemy 
under Mahommed Sardun, and the capture of a large 
number of sheep and goats. The moral effect of this 
operation was marked, and large numbers of tribesmen 
placed themselves unconditionally at the disposal of Sir 
G. Graham. A great native movement could now have 
been organized, which would have kept the route to 
Berber and enabled the railway to be rapidly pushed 
forward. 

Meanwhile many communications had passed between 
the War Office and Lord Wolseley, who at first believed 
that Berber could be taken before the summer. In a long 
despatch of 6th March he discussed the general situation, 
and pointed out that although the force at his disposal 
“ was amply sufficient ” for raising the siege of Khartum 
and defeating the Mahdi, the conditions were changed 
by the fall of the town. It was now ‘‘ impossible . . . 
to undertake any offensive operations until about the 
end of the summer,” when twelve additional British bat- 
talions, four strong squadrons of British cavaby, and two 
R.H.A. batteries, together with a large extension 
Wadi Haba railway, eleven steamers, and 
t£uy siiaa^ three hundred more whale-boats, would be re- 
gion at end quired. He considered it necessary to hold Don- 
tions^~ reported that he was “ distributing 

this army along the left bank of the Nile, on 
the open reach of water “between the Hannek cataract 
and Abu Dom, opposite Merawi On 30th March Lord 
Wolseley quitted the army and proceeded to Cairo. A 
cloud having arisen on the frontiers of Afghanistan, the 
withdrawal of the troops from the Sudan was ordered on 
11th May. On the formation of Lord Salisbury’s. Cabinet, 
the new Secretary of State for War, Mr W, H. Smith, 
inquired whether the retirement could be arrested, but 
Major-General Sir E. Buller reported that the difficulties 
of reoccupation would be great, and that if Dongola was 
to be held, a fresh expedition would be required. On 
20th J une, before the British rearguard had left Dongola, 
the Mahdi died. The withdrawal of the Suakin force 
began on 17th May, and the friendly tribes, deprived of 
support, were compelled to make terms with Osman 
Digna, who was soon able to turn his attention to Kassala, 
which capitulated in August, nearly at the same time as 
Sennar. 

The failure of the operations in the Sudan had 
been absolute and complete, and the reason is to be 
sought in a total misconception of the situation, which 
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caused vacillation and delay, and in the choice of a route 
by which, having regard to the date of the decision, the 
relief of General Gordon and Khartum was impossible. 

(&. s. c.) 

Military Operations in Egypt and the Sudan. 

1885 TO 1896. 

The operations against Mahdism during the eleven years 
from the end of the Nile expedition and the withdrawal 
from the Sudan to the commencement of the Dongola 
campaign will be more easily understood if, instead of 
narrating them in one chronological sequence, the opera- 
tions in each province are considered separately. The 
Mahdi, Mahommed Ahmed, died at Omdurman on 22nd 
June 1885. He was succeeded by the principal Khalifa, 
AbduUah el Taaishi, a Baggara Arab, wffio for the next 
thirteen years ruled the Sudan with despotic power. 
Cruel, vicious, unscrupulous, and strong, the country groaned 
beneath his oppression. He removed all possible rivals, 
concentrated at Omdurman a strong military force com- 
posed of men of his own tribe, and maintained the as- 
cendency of that tribe over all others. As the British 
troops retired to Upper Egypt, his followers seized the 
evacuated country, and the Khalifa cherished the idea, 
already formulated by the Mahdi, of the conquest of Egypt, 
but for some years he was too much occupied in quelling 
risings, massacring the Egyptians in the Sudan, and 
fighting Abyssinia, to move seriously in the matter. 

Upper ^gypt . — Mahommed el Kheir, dervish Emir of 
Dongola, however, advanced towards the frontier in the 
autumn, and at the end of November came in touch with 
the frontier field force, a body of some 3000 men composed 
in nearly equal parts of British and Egyptian troops. A 
month of harassing skirmishes ensued, during which the 
Egyptian troops showed their mettle at Mograkeh, where 
200 of them held the fort against a superior number of 
dervishes, and in combats at Ambigol, Kosheh, and Firket. 
Sir Frederick Stephenson, commanding the British army 
of occupation in Egypt, then concentrated the frontier field 
force at Firket, and attacked the main body of the enemy 
at Ginnis on the 30th December 1885, completely defeat- 
ing it and capturing two guns and twenty banners. It 
was here the new Egyptian army received its baptism of 
fire and acquitted itself very creditably. Although checked, 
the dervishes were not discouraged, and continued to press 
upon the frontier in frequent raids, and thus in many 
bloody skirmishes the fighting qualities of the Egyptian 
troops were developed. In April 1886 the frontier was 
drawn back to Wadi Haifa, a fortified camp at the northern 
end of the desolate defile, Batn-el-Hagar, through which 
the Nile tumbles amid black, rocky hills in a succession 
of rapids, and debouches on a wide plain. The protection 
of the frontier was now left in the hands of the Egyptian 
army, a British force remaining at Assuan, 200 miles to 
the north, as a reserve in case of emergency, and two 
years later even this precaution was deemed unnecessary. 

In October 1886 Wad en Nejumi, the Emir who had 
defeated Hicks Pasha in Kordofan three years before, and 
led the assault at Khartum when General Gordon was 
slain in January 1885, replaced Mahommed el Kheir as 
“ Commander of the Force for the Conquest of Egypt,” and 
brought large reinforcements to Dongola. An advanced 
column under Nur-el Kanzi occupied Sarras in April 1887, 
was attacked by the Egyptian force under Colonel H. 
Chermside on the 28th of that month, and after a stubborn 
resistance was defeated with great loss. Nur-el-Kanzi was 
killed and ten standards taken. 

The troubles in Darfur and with Abyssinia (g.t;.) in- 
duced the Khalifa to reduce the garrisons of the north ; 
nevertheless the dervishes reoccupied Sarras, continued 
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active in raids and skirmislies, and destroyed tlie railway 
south of Sarras, which during the Nile expedition of 1884 
and 1885 had been carried as far as Alcasheh. It was not 
until May 1889 that an invasion of the frontier on a large 
scale was attempted. At this time the power and prestige 
of the Khalifa were at their height ; the rebellions in 
Darfur and Kordofan had been stamped out, the Anti- 
Mahdi was dead, and even the dervish defeat by the 
Abysainians had been converted by the death of King John 
and the capture of his body into a success. It was there- 
fore an opportune time to try to sweep the Turks and the 
British into the sea. On the 22nd June Nejumi was at 
Sarras with over 6000 hghting men and 8000 followers. 
On the 2nd July Colonel J. Woodhouse headed off a part 
of this force from the river at Argin and, after a sharp 
action, completely defeated it, killing 900, among whom 
were many important Emirs, and taking 500 prisoners and 
12 banners, with very small loss to his own troops. A 
British brigade was on its way up stream, but the Sirdar, 
who had already arrived to take the command in person, 
decided not to wait for it. The Egyptian troops, with a 
squadron of the 20th Hussars, concentrated at Toski, and 
thence, on the 3rd August, General Grenfell, 
ToskL^^ with slight loss, gained a decisive victory. 

Wad on Nejumi, most of his Emirs, and more 
than 1200 Arabs were killed ; 4000 prisoners and 147 
standards wore taken, and the dervish army practically 
destroyed. No further serious attempts were made to 
disturb the frontier, of which the most southerly outpost 
was at onco advanced to Sarras. 

The escape from Omdurman of Father Ohrwalder and of 
two of the captive nuns in December 1891, of Father 
Ilossiguoli in October 1894, and of Slatin Bey in February 
1895, rovoalod the condition of the Sudan to the outside 
worhl, throw a vivid light on the rule of the Klialifa, and 
corroborated information already received of the discontent 
whi(;h existed among the tribes with the oppression and 
despotism under wliich they lived. 

Eiutern HiulaiL — In 1884 Colonel Chermside, 
Governor of the Hod Sea Littoral, entered into arrange- 
ments with King »lolm of Abyssinia for the relief of the 
beleagiH5r(‘.(I Egyptian garrisons. Gera, Amadib, Senhit, 
and Galabat wore, in consot|uonce, duly succoured, and 
their garrisons and Iilgyptiau populations brought away to 
the coast by the Aliyssinians in 1885. Unfortunately 
famine comi>olbd the garrison of Kaasala to capitulate on 
30 bh July of that year, and Osman Digna hurried there 
from Tamai to raise a force with which to meet the 
Abyssinian general, llm Alula, who was preparing for its 
relief. By the en<l of August Osman Digna had occupied 
Kufit, in the Barea country, with 10,000 men and en- 
trenched himself. On the 23rd September lias Alula 
attacked him there with an ecpial number of men and 
routed him with great slaughter. Over 3000 dervishes 
with their prlncii)al Emira, except Osman Digna, lay dead 
on the lii'ld, and many more were killed in the pursuit. 
The Abyssinians lost 40 oflicers and 1500 men killed, 
besides many more wounded. Instead of marching on to 
Kassala, Rilh Alula, who at this time was much offended 
by tlie transfer of Massawa by the Egyptians to Italy, 
imule a triunqdiant entry into Asmara, and absolutely re- 
fused to make any furtlier efforts to extricate Egyptian 
garrisons from the grip of the Khalifa, Meanwhile Osman 
l)ign% wiio luul lied from Kutit to Kaasala, wreaked his 
vengeaiMje upon the unhappy captives at Kaasala, 

In the neighbourluKxl of Suakin there were many tribes 
dlsfjliected to the Khalifa’s caune, and in the autumn of 
1880 Colonel H. Kiteliener, who was at the time Governor 
of the lied Sea Littoral, judiciously arranged a combina- 
tion of them to overthrow Osman Digna, with the result 


that his stronghold at Tamai was captured on the 7th 
October, 200 of his men killed, and 50 prisoners, 17 guns, 
and a vast store of rifles and ammunition captured. For 
about a year there was comparative quiet. Then at the 
end of 1887 Osman Digna again advanced towards Suakin, 
but his force at Taroi was routed by the “ Friendlies, and 
he fell back on Handoub. Kitchener unsuccessfully en- 
deavoured to capture Osman Digna on the 17th January 
1888, but in the attack was himself severely wounded, and 
was shortly after invalided. Later in the year Osman Digna 
collected a large force and besieged Suakin. In December 
the Sirdar arrived with reinforcements from Cairo, and on 
the 20th sallied out and attacked the dervishes in their 
trenches at Gemaizeh, clearing the whole line and inflicting 
considerable loss on the enemy, who retired towards 
Handoub, and the country was again fairly quiet for a 
time. During 1889 and 1890 Tokar became the centre 
of dervish authority, while Handoub continued to be occu- 
pied for the Khalifa. In January 1891 Osman Digna 
showed signs of increased activity, and Colonel Holled 
Smith, then Governor of the Red Sea Littoral, attacked 
Handoub successfully on the 27th and occupied it, then 
seized Trinldtat and Teb, and on the 19th February fought 
the decisive action of Afaht, occupied Tokar, and drove 
Osman Digna hack to Temrin with a loss of 
700 men, including all his chief Emirs. This 
action proved the final blow to the dervish 
power in the neighbourhood of Suakin, for although 
raiding continued on a small scale, the tribes were grow- 
ing tired of the Khalifa’s rule and refused to support 
Osman Digna. 

In the spring of 1891 an agreement was made between 
England and Italy by which the Italian forces in Eritrea 
were at liberty, if they were able, to capture and occupy 
Kaasala, which lay close to the western boundary of their 
new colony, on condition that they restored it to Egypt at 
a future day when required to do so. Three years passed 
before they availed themselves of this agreement. In 
1893 the dervishes, 12,000 strong, under Ahmed Ah, 
invaded Eritrea, and were met on the 29th December at 
Agordat by Colonel Arimondi with 2000 men of a native 
force. Ahmed Ah’s force was completely routed and him- 
self killed, and in the following July Colonel Baratieri, 
with 2500 men, made a fine forced march from Agordat, 
surprised and captured Kassala on the 17th of that month, 
and continued to hold it for three years and a hah. 

The Ahyssinian Frontier . — On the Abyssinian fiontier Ras Adal 
was in command of a considerable force of Abyssinians early in 1886, 
and in June of that year he invaded Galabat and defeated the 
dervishes on the plain of Madana ; the dervish Emir Mahommed 
Wad Ardal was killed and his camp captured. In the following 
year Emir Yunis ed Dekeim made two successful raids into Abys- 
sinian territory, upon which Ras Adal collected an enormous army, 
said to number 200,000 men, for the invasion of the Sudan. The 
Khalifa sent Emir Hamdan Abu Angar, a very skilful leader, with 
an army of over 80,000 men against him. Abu Angar entered 
Abyssinia and, in August 1887, attacked Ras Adal in the plain of 
Debru Sin and, after a prolonged battle, defeated the Abyssinians, 
captured their camp, and marched on Gondar, the ancient capital 
of Abyssinia, which he sacked, and then returned into Galabat. 
King John, the Negus of Abyssinia, burning to avenge this defeat, 
marched, in Ifebruary 1889, with an enormous array into Galabat, 
where the Emir Ez Zaki Tumal commanded the Khalifa's forces, some 
60, 000 strong, and had strongly fortified the town of Matamma and 
the camp. On the 9th March 1889 the Abyssinians made a terrific 
onslaught, stormed and burnt the town, and took thousands of 
prisoners. A small party of dervishes still held a zeriba when 
King John was struck by a stray bullet. The Ayssinians decided 
to retire, fighting ceased, and they moved off with their prisoners 
and the wounded N egua. That night the king died, and the greater 
part of the army having gone ahead with the prisoners, a party 
of Arabs pursued the rear^iard, which consisted of the king’s body- 
guard, routed them, and captured the king’s body, which was sent 
to Omdurman to confirm the report of a brilliant victory sent by 
Ez Zaki Tumal to the Khalifa. Internal strife prevented the new 
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Negus of Abyssinia from prosecuting the war, which thus, in spite 
of the Abyssinian success, resulted in the increased power and 
prestige of the Khalifa. 

Darfur and Kardofan . — On the outbreat of the Mahdi’s rebellion 
Slatin Bey was governor of the province, and when Madibbo, the 
insurgent Sheikh of Rizighat, attacked and occupied Shakka and 
was following up his success, Slatin twice severely defeated Mm 
and, having concentrated his forces at El Fasher, repulsed the 
enemy again at Ora Shanga. Mahdism, however, spread over 
Darfur in spite of Slatin’s efforts to stay it. He fought no fewer 
than twenty-seven actions in various parts of his province, but his 
own troops, in course of time, became infected with the new faith 
and deserted him. He was obliged to surrender at Dara in 
December 1883, and was a prisoner, first at Obeid and then at 
Omdurraan, until he escaped in 1895. In January 1884 Zogal, 
the new dervish Emir of the province, attacked El Easher, where 
Said Bey Guma and an Egyptian garrison 1000 strong with 10 
guns was still holding out, and captured it. He also reduced the 
Jebel Marra district, where the loyal hill-people gave Mm some 
trouble. 

After the death of the Mahdi in 1885, Madibbo revolted agamst 
the Khalifa, but was defeated by Karamalla, the dervish Erair 
of the Bahr-el-Ghazal, and was caught and executed. A war 
then sprang up between Karamalla and Sultan Yusef, who had 
succeeded Zogal as Erair of Darfur. Yusef was joined in 1887 by 
SulUn Zayid, the black mler of Jebel Marra, and Karamalla’s 
trusted general, Ketenbur, was defeated with ^eat slaughter at 
El Towaish on 29th June 1887. Osman wad Adam (Ganu), Erair 
of Kordofan, was sent by the Khalifa to KaramaUa’s assistance. 
He forced back the Darfurians near Dara on the 26th December, 
routed Zayid in a second battle, entered El Easher, and, in 1888, 
became complete master of the situation, the two Sultans being 
killed. The Darfurian cMefs then allied themselves with Ahu 
Gemaizeh, Sheikh of the Masalit Arabs, who had proclaimed Mm- 
self “Khalifa Osman,” and was knowm as the Anti-Mahdi. The 
revolt assumed large proportions, and became the more dangerous 
to Abdullah, the Salifa, by reason of its religious character, wild 
rumours spreading over the country and reaching to Egp)t and 
Snakin of the advent to power of an opwsition Mahdi. Ahu 
Gemaizeh attacked a portion of Osman Adanrs force, under Abd-el- 
Kader, at Kebkebieh, 30 miles from El Easher, and almost anni- 
hilated it on the 16th October 1888 ; and a week later another 
large force of Osman Adam met with the same fate at the same 
place. Instead of following up Ms victories, Abu Gemaizeh retired 
to Dar Tama to augment Ms army, to which thousands flocked as 
the news of Ms achievements spread far and wide. He again 
advanced to El Easher in Eebniary 1889, but was seized with 
smallpox. His array, however, under Fiki Adam, fought a fierce 
battle close to El Fasher on the 22nd, which resulted ia its defeat 
and dispersion, and Ahu Gemaizeh himself dying the following 
day, the movement collapsed. ' 

* In 1891 Darfur and Kordofan were again disturbed, and Sultan 
Abbas succeeded in turning the dervishes out of the Jebel Marra 
district. Two years later a saint of Sokoto, Ahu Naal MuzO. el 
Muhan, collected many followers and for a time threatened the 
Khalifa’s power, but the revolt gradually died out. 

Tha Bc^r-el-Ghazal . — ^The first outbreak in favour of Mahdism 
in the Bahr-el-Ghazal took place at Liffi in August 1882, when the 
Dinka tribe, under Jango, revolted and was defeated by Lupton 
Bey with considerable slaughter at Tel Ganna, and again in 1883 
near Liffi. In September of that year Lupton’s captain, Riifai 
Aga, was massacred with all his men at Demho, and Lupton, short 
of ammunition, was forced to retire to Dem Suliman, where he was 
completely cut off from Khartum. After gallantly fighting for 
eighteen months he was compelled by the defection of his troops 
to surrender on 21st April 1884 to Karamalla, the dervish Emir of 
the province. He died at Omdurman in 1888. 

In 1890 the Shilloiiks in the neighbourhood of Fashoda rose 
against the Khalifa, and the dervish Emir of Galabat, Zeki Tumal, 
was engaged for^ two years in suppressing the rebellion. He got 
th e upper hand in 1892, and was recalled to 'oppose an Italian force 
said to be advancing from Massawa ; but on reporting that it was 
impossible to invade Eritrea, as the Khalifa wished Mm to do, he 
was summoned to Omdurman and put to death. The country 
then relapsed into its original barbarous condition, and dervish 
influence was nominal only. In 1892 the Congo State Expedition 
established posts up to the seventh parallel of north latitude. In 
1893 the dervish Emir, Abu Mariam, fought with the Dinka tribe 
and was killed and his force destroyed, the fugitives taking refuge 
in Shakka. In the following year the Congo Expedition established 
further posts, and in consequence the Khalife sent 3000 men, 
under the Emir Khatem Musa, from Skakka to reoccupy the Bahr- 
el-Ghazal. The Belgians at Liffi retired* before him, and he entered 
Faroga. Famine and disease broke out in Khatem Musa’s camp in 
1895, and a retreat was made towards Kordofan. 

Equatoria.—ln the equatorial province, which extended from 
the Albert Nyanza to Lado, Eniin Bey, who had a forceMf 1300 
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Egyptian troops and 3000 irregulars, distributed among many 
stations, held out, hoping for reinforcements. In March 1885, 
however, Amadi fell to the derMshes, and on the 18th April 
Karamalla arrived near Lado, the capital, and sent to inform Emin 
of the fall of Khartum. Emin and Captain Casati, an Italian, 
moved south to Wadelai, giving up the northern posts, and opened 
fiiendly relations with Kabarega, King of Unyoro. On 26th 
February 1886 Emin received despatches from Cairo vid Zanzibar, 
from wMch he learned all that had occurred during the previous 
three years, and that “ he might take any step he liked, should he 
decide to leave the country.” He determined to remam where he 
was and “hold together, as long as possible, the remnant of the 
last ten years.” His troops were in a mutinous state, wishing to 
go north rather than south, as Emin had ordered them to do, and 
unsuccessfully endeavoured to carry him with them by force. 

His communications to Europe through Zanzibar led to the 
Relief Expedition under Mr H. M. Stanley, which went to his 
rescue by way of the Congo in 1887, and after encountering in- 
credible dangers and experiencing innumerable sufferings, met with 
ETiniTi and Casati at Nsab^, on the Albert Nyanza, on 29th April 
1888. Stanley went back in May to pick up his belated rearguard, 
leaving Mounteney Jephson and a small escort to accompany Emin 
round Ms province. The southern garrisons decided to go with 
Emin, but the troops at Laboreh mutinied, and a general revolt 
broke out, headed by Fadl el Maula, governor of Fahho. On 
arriving at Dufileh in August 1888, Emin and Jephson were made 
prisoners by the Egyptian mutineers. In the meantime the arrival 
of Stanley at Lake Albert had caused rumours, which quickly 
spread to Omdurman, of a great iuvading White Pasha, with the 
result that in July the Khalifa sent up the river three steamers 
and six barges, containing 4000 troops, to oppose this new-comer. 
In October Omar-Saleh, the Mahdist commander, took Rejaf and 
sent messengers to Dufileh to summon Emin to surrender ; hut on 
the 15th November the mutineers released both Emm and Jephson, 
who returned to Lake Albert with some 600 refugees, and joined 
Stanley in February 1889. The expedition arrived at Zanzibar at 
the end of the ^ear. 

Emm’s miitinous troops kept the dervishes at hay between 
Wadelai and. Rejaf, and eventually severely defeated them, driving 
them back to Rejaf. They did not, however, follow up their 
victory, and under the leadership of Fadl-el-Maula Bey remained 
about Wadelai, while the dervishes strengthened their post at 
Rejaf. In 1893 Fadl-el-Maula Bey and many of his men took 
service with Baert of the Congo State Expedition. The Bey was 
killed fighting the dervishes at Wandi in January 1894, and the 
remnant of his men eventually were found by Captain Thruston 
from Uganda on the 23rd March 1894 at Mahaji Sghir, on the 
Albert Nyanza, whither they had drifted from Wadelai in search 
of supplies. They were enlisted by Thruston and brought back 
under the British flag to Uganda. 

In consequence of the Franco-Congolesc Treaty of 1894, Major 
Cunningham and Lieutenant Yandoleur were sent from Uganda to 
Dufileh, where they planted the British flag on the 15th January 
1895. 

Sudan Opeeations, 1896-99. 

The wonderful progress — political, economical, and 
social — ^which Egypt had made during British occupation, 
so ably set forth in Sir Alfred Milner’s England in 
Egypt (published in 1892), together with the revelation 
in so strong a light of the character of the Khalifa’s 
despotism in the Sudan and the miserable condition 
of his misgoverned people, as detailed in the accounts 
of their captivity at Omdurman by Father Ohrwalder 
and Slatin Bey (published in 1892 and 1896), 
stirred public opinion in Great Britain, and ^ongoia 
brought the question of the recovery of the 
Sudan into prominence. A change of ministry 
took place in 1895, and Lord Salisbury’s Cabinet, which 
had consistently assailed the Egyptian poUcy of the old, 
was not unwilling to consider whether the flourishing 
condition of Egyptian finance, the prosperity of the 
country and the settled state of its affairs, with a capable 
and proved little army ready to hand, did not warrant an 
attempt being made to recover gradually the Sudan pro- 
vinces abandoned by Egypt in 1885 on the advice of Mr 
Gladstone’s Government. 

Such being the condition of public and official sentiment, 
the crushing defeat of the Italians by the Abyssinians at 
the battle of Adowa on 1st March 1896, and the critical 
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state of Kassala— lield by Italy at Britisli suggestion, and 
now closely invested by tbe dervishes — made it not only 
desirable but necessary to take immediate action. 

On the 14th March 1896 Major-General Sir H. 
Kitchener, who succeeded Sir Francis Grenfell as Sirdar 
of the Egyptian army in 1892, received orders to reoccupy 
Akasheh, 50 miles south of Sarras, and to carry the rail- 
way on from Sarras. Subsequent operations were to de- 
pend upon the amount of resistance he encountered. On 
the 20th March Akasheh was occiqried without opposition 
by an advanced column of Egy 2 )tian troops under Major 
J. Collinson, who formed an entrenched camp there. The 
reserves of the Egyptian army were called out, and re- 
sponded with alacrity. The troops were concentrated at 
Wadi Haifa ; the railway reconstruction, under Lieutenant 
E. P. Girouard, K.K., i)ushed southward 3 and a telegraph 
line followed the advance. At the commencement of the 
campaign the Egyptian army, including reserves, con- 
sisted of 16 battalions of infantry, of which 6 were 
Sudanese, 10 sti mu Irons of (savalry, 5 batteries of ar- 
tillery, 3 (^om 2 )anios of garrison artillery, and 8 companies 
of camel corps, atnl it 2 )ossessed 13 gunboats for river 
work. Colonel L. Ilundlt‘. was (Miief of the Staff; Major 
R. Wingate was head of the Intelligence Dc 2 )artment, 
with Slatiu lk\y as his assistant ; and Colonel A. Hunter 
was in command of Sarras, and south. The Ist battalion 
of the North Staffordshire Regiment moved up from Cairo 
to join the Egyptian army. 

In the meantime the advance to Abishoh had already 
relieved the pressure at iCassala, Osman Digna having 
withdrawn a considerable force from the investing army 
and [n'occ'odcd with it to Stiakin. To meet Osman Digna’s 
movetuent iiiciitenantrC<domd G. E. Lloyd, the Suakin 
commandant, advauccnl to the Wells, nineteen miles 
south of Suakin, on the Ibth April to co-oi)erate with the 
“ Friendruis/’ ami with Major IL M. Sidney, advancing 
with a small foret^ from Tokar. His cavalry, under Major 
Fonwick, wt‘ut out to look for Sidney’s force, and wore 
Hur prised by a larger nnmlH'T of dervishes. Fenwick, with 
some 40 oflkmrs ami nnm, seized an isolated hill and hold 
it through tins night, repulsing the dervishes, who were 
the same night drivem Inusk with such heavy loss in 
attacking Idoyd’s zeriba that they retired to the hills, 
and comparativti! quiet again reigned at Suakin. At the 
end of May an Indian brigade arrived for garrison duty, ' 
and the Egyptian troops were released for service on the 
Nil<^. 

The dervislmH first <^ame in contact w’-ith the Egyptian 
cavalry on the Nile near Abishoh, on the 1st May, and 
were repulsed, Tim army crjiieentratod at Akasheh early 
in June, and on tiie fitli KitcJicner moved to the attack 
of Blrket, 16 milm away, where the Emir llamuda, with 
3000 men, mm encamptHl. The attack wus made in two 
columns: one, under (kdonel Hunter, marching along the 
river-bank, approa<*h(Ml Firket from the north; while the 
otlier, under Major Burn- Murdoch, making a detour throi^h 
the desert, appuKichcd it from the south. The co-ojieration 
of the two columns was lulmirably timed, and on the 
morning of tli© 7th the dervish camp was surrounded, 
and, after a sharp fight, Hamuda and many emirs and 
about 1000 num were killed anti 500 prisoners taken. The 
dash and discipline of the Egyptian troops in this victory 
were a good atignry ft^r the future. 

By the end of dune the railway was advanced beyond 
Akasheh, anti htnidtpiarters wcn*e at K<Bh©h, 10 miles 
fitrther south. Cholera anti fever were busy both with 
the North Htafftuilshire llegiment at Gcmai, whither they 
hid teen moved on its approacli, and witli the Egyptian 
troops at the front, and carried off many officers and men. 
The railway reachecl Kosheh early in August ; the cholera 
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disappeared, and stores were collected and arrangements 
steadily made for a farther advance. The North Stafford- 
shire moved up to the front, and in September the army 
moved on Kerma, which was found to be evacuated, the 
dervishes having crossed the river to Hafir. There they 
were attacked by the gunboats and Kitchener’s artillery 
from the opposite bank, and forced to retire, with their 
commander, Wad Bishara, seriously wounded. Dongola 
was bombarded by the gunboats and captured by the 
army on the 23rd September. Bishara and his men 
retreated, but were pursued by the Egyptians until the 
retreat became a hopeless rout. Guns, small arms, and 
ammunition, with large stores of grain and dates, were 
captured, many prisoners taken, while hundreds surren- 
dered voluntarily, among them a brother of the Emir 
Wad en Nejumi. The dervish Dongola army had practi- 
cally ceased to exist. Debbeh was seized on the 3rd 
October, Korti and Merawi occupied soon after, and the 
principal sheiks came in and submitted to the Sirdar. 
The Dongola campaign was over, and the province recovered 
to Egypt. The Indian brigade at Suakin returned to 
India, and was replaced by Egyptians. The North Staf- 
fordshire returned to Cairo. The work of consolidation 
began, and preparations were made for a farther advance 
when everything should be ready. 

The railway up the right bank of the Nile was continued 
to Kermah, in order to evade the difficulties of the 3 rd 
Cataract ; but the Sirdar had conceived the bold project of 
cutting off the great angle of the Nile from Wadi Haifa 
to Abu Hamed, involving nearly 600 miles of 
navigation and including the Fourth Cataract, by Sudan 
constructing a railway across the Nubian desert, 
and so bringing his base at Wadi Haifa within 
a few hours of his force, when it should have advanced to 
Abu Hamed, instead of ten days. Early in 1897 this 
new line of railway was commenced from Wadi Haifa 
across the great Nubian desert 230 miles to Abu Hamed. 
The first-mentioned line reached Kerma in May, and by 
July the second had advanced 130 miles into the desert 
towards Abu Hamed, when it became necessary, before 
it was carried farther, to secure that terminus by an 
advance from Merawi. 

In the meantime the Khalifa was not idle. He occupied 
Abu Klea wells and Metemmeh ; recalled the Emir Ibra- 
him Khalil, with 4000 men, from the Ghezira ; brought to 
Omdurman the army of the west under Mahmud — some 
10,000 men ; entrusted the line of the Atbara — ^Ed Darner, 
Adarama, Asubri, and El Fasher — to Osman Digna ; con- 
structed defences in the Shabluka Gorge ; and personally 
superintended the organization and drill of the forces 
gathered at Omdurman, and the collection of vast stores 
of food and supplies of camels for offensive expeditions. 

Towards the end of June the chief of the Jaalin tribe, 
Abdalla wad Said, who occupied Metemmeh, angered by 
the Khalifa, made his submission to Kitchener and asked 
for support, at the same time foolishly sending a defiant 
letter to the Khalifa. The Sirdar sent him rifles and 
ammunition across the desert from Korti ; but before they 
arrived, Mahmud’s army, sent by the Khalifa, swept down 
on Metemmeh on 1st July and massacred Abdalla wad 
Said and his garrison. 

On the 29th July, after several reconnaissarices, Major- 
General Hunter, with a flying column, marched up the 
Nile from near Merawi to Abu Hamed, 133 miles distant, 
along the edge of the Monassir desert. He arrived on 7th 
August and captured it by storm, the dervishes losing 250 
killed and 50 prisoners. By the end of the month the 
gunboats had surmounted the F ourth Cataract and reached 
Abu Hamed. Berber was found to be deserted, and 
occupied by Hunter on the 5th September, and in the 
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following month a large force was entrenched there. The 
Khalifa, fearing an attack on Omdurman, moved Osman 
Digna from Adarama to Shendi. On the 23rd October 
Hunter, with a flying column lightly equipped, left Berber 
for Adarama, which he burned on the 2nd November, and 
after reconnoitring for 40 miles up the Atbara, returned 
to Berber. The Nile was falling, and Kitchener decided 
to keep the gunboats above the impassable rapid at Um 
Tuir, 4 miles north of the confluence of the Atbara 
with the Nile, where he constructed a fort. The gun- 
boats made repeated reconnaissances up the river, bombard- 
ing Metemmeh with effect. The railway reached Abu 
Hamed on the 4th November, and w^as pushed rapidly 
forward along the right bank of the Nile towards Berber. 

The forces of the Khalifa remaining quiet, the Sirdar 
visited Kassala and negotiated with the Italian General 
Caneva for its restoration to Egypt. The Italians were 
anxious to leave it; and on Christmas Day 1897 Colonel 
Parsons, with an Egyptian force from Suakin, took it 
formally over, together with a body of Arab irregulars 
employed by the Italians. These troops were at once 
despatched to capture the dervish posts at Asabri and El 
Fasher, which they did with small loss. 

On his retmm from Kassala to Berber the Sirdar received 
information of an intended advance of the lOialifa north- 
ward. He at once ordered a concentration of Egyptian 
troops towards Berber, and telegraphed to Caijo for a 
British brigade. By the end of January the concentration 
was complete, and the British brigade, under 
Sudan Major-General Gatacre, was at Dakhesh, south 
of Abu Hamed. Disagreement among the 
KKalifa’s generals postponed the dervish ad- 
vance and gave Kitchener much-needed time. But at 
the end of February, Mahmud crossed the Nile to Shendi 
with some 12,000 fighting men, and with Osman Digna 
advanced along the right bank of the Nile to Aliab, 
where he struck across the desert to Nakheila, on the 
Atbara, intending to turn Kitchener’s left flank at Berber. 
The Sirdar took up a position at Has el Hudi, on the 
Atbara. His force consisted of Gatacre’s British brigade 
(1st Warwicks, Lincolns, Seaforths, and Camerons) and 
Hunter’s Egyptian division (3 brigades under Colonels 
Maxwell, MacDonald, and Lewis respectively), Broadwood’s 
cavalry, Tudway’s camel corps, and Long’s artillery. The 
dervish army reached Nakheila on the 20th March, and 
entrenched themselves there in a formidable zeriba. After 
several reconnaissances, in which fighting took place with 
Mahmud’s outposts, it was ascertained from prisoners that 
their army was short of provisions and that great leakage 
was going on. Kitchener, therefore, did not hurry. He 
sent his flotilla up the Nile and captured Shendi, the 
dervish depOt, on the 27th March. On the 4th April he 
advanced to Abadar. A final reconnaissance was made on 
the 5th. On the following day he bivouacked at TJm- 
dabia, where he constructed a strong zeriba, which was 
garrisoned by an Egyptian battalion, and on the night of 
the 7th he marched to the attack of Mahmud’s zeriba, 
which, after an hour’s bombardment on the morning of 
the 8th April, was stormed with complete success. Mah- 
mud and several hundred dervishes were captured, 40 
emirs and 3000 Arabs killed, and many more wounded ; 
the rest escaped to Gedaref. The Sirdar’s casualties were 
80 killed and 472 wounded. 

Preparations were now made for the attack on the 
Khalifa’s force at Omdurman ; and in the meantime the 
troops were camped in the neighbourhood of Berber, and 
the railway carried on to the Atbara. At the end of July 
reinforcements were forwarded from Cairo; and on the 
24th August the following troops were concentrated for 
the advance at Wad Hamad, above Metemmeh, on the 


western bank of the Sixth Cataract : — British division, 
under Major-General Gatacre, consisting of 1st Brigade, 
commanded by Colonel H. G. Wauchope (1st Warwicks, 
Lincolns, Seaforths, and Camerons), and 2nd Brigade, 
commanded by Colonel the Hon. N. G. Lyttelton (1st 
Northumberlands and Grenadier Guards, 2nd Lancashire 
and Kifle Brigade); Egyptian division, under Major- 
General Hunter, consisting of fom' brigades, commanded 
by Colonels MacDonald, Maxwell, Lewis, and Collinson; 
mounted troops — 21st Lancers, Camel Corps, and 
Egyptian Cavalry ; artillery, under Colonel Long, 2 
British batteries, 5 Egyptian batteries, and 20 machine 
guns ; detachment of Boyal Engineers. The flotilla, under 
Commander Keppel, K.N., consisted of 10 gunboats and 5 
transport steamers. The total strength was nearly 26,000 
men. 

While the army moved along the west bank of the river, 
a force of Arab irregulars or “Friendlies” marched along 
the east bank, under command of Major Stuart-Wortley 
and Lieutenant Wood, to clear it of the enemy as far as 
the Blue Nile; and on the 12th September the gunboats 
bombarded the forts on both sides of the river and breached 
the great wall of Omdurman. Kitchener met 
with no opposition ; and on the 1st September battle of 
the army bivouacked in zeriba at Egeiga, on the 
west bank of the Nile, within 4 miles of 
Omdurman. Here, on the morning of the 2nd September, 
the Khalifa’s army, 40,000 strong, attacked the zeriba, 
but was repulsed with slaughter. Kitchener then moved 
out and marched towards Omdurman, when he was 
again twice fiercely attacked on the right flank and rear, 
MacDonald’s brigade bearing the brunt. MacDonald dis- 
tinguished himself by his tactics, and completely rei)ulsed 
the enemy. The 21st Lancers gallantly charged a body 
of 2000 dervishes which was unexpectedly met in a khor 
on the left flank, and drove them westward, the Lancers 
losing a fifth of their number in killed and wounded. The 
Khalifa was now in full retreat, and the Sirdar, sending 
his cavalry in pursuit, marched into Omdurman. The 
dervish loss was over 10,000 killed, as many wounded, and 
5000 prisoners. The Khalifa’s black flag was captured 
and sent home to the Queen. The British and Egyjkian 
casualties together were under 500, The European 
prisoners of the Khalifa found in Omdurman-— CharlcKS 
Neufeld, Joseph Kagnotti, Sister Teresa Qrigolini, and 
some 30 Greeks — were 'released ; and on Sunday the 4th 
September the Sirdar, with representatives from every 
regiment, crossed the river to Khartum, where the British 
and Egyptian flags were hoisted, and a short service hold 
in memory of General Gordon, near the place where he 
met his death. 

The results of the battle of Omdurman were the practical 
destruction of the Khalifa’s army, the extinction of Mahdism 
in the Sudan, and the recovery of nearly all the country 
formerly under Egyptian authority. 

The Khalifa fled with a small force to Obeid in Kordofam 
The British troops were quickly sent down stream to Cairo, 
and the Sirdar, shortly afterwards created Lord Kitchener 
of Khartum, was free to turn his attention to the reduc- 
tion of the country to some sort of order. 

He had first, however, to deal with a somewhat serious 
matter— the arrival of a French expedition at Fashoda, on 
the White Nile, some 600 miles above Khartum. He 
started for the south on the 10th September, with 5 gun- 
boats and a small force, dispersed a body of 700 
dervishes at Keng on the 15th, and four days Captain 
later arrived at Fashoda, to find the French 
Captain Marchand, with 120 Senegalese soldiers, 
entrenched there and the French flag flying. He arranged 
with Marchand to leave the political question to be settled 
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by diplomacy, and contented himself with hoisting the 
British and Egyptian flags to the south of the French flag, 
and leaving a gunboat and a Sudanese battalion to guard 
them. He then steamed up the river and established a 
post at Sobat ; and after sending a gunboat up the Bahr- 
el-Ghazal to establish another post at Meslira-er-Bek, he 
returned to Omdurman. The French expedition had 
experienced great difficulties in the swampy region of the 
Bahr-cl-Ghazal, and had reached Fashoda on the 10th July. 
It had been attacked by a dervish force on the 25th August, 
and Avas cx])octing another attack when Kitchener arrived 
and probably saved it from destruction. The Fashoda 
incident was the subject of important diplomatic negotia- 
tions, wliicli at one time approached an acute phase ; but 
ultimately the I'ronch position wtis found to be untenable, 
and on 11th Decem])er Marchand and his men returned to 
France by the Sobat, Abyssinia, and Jibuti. In the follow- 
ing March tlic spheres of interest of Great Britain and 
France in the Nile basin were defined by a declaration 
making an addition to Article LV. of the Niger Convention 
of the previous year. 

During the fsirdar’s absence from Omdurman Colonel 
Hunter commanded an (expedition up the Blue Nile, and 
l)y the tmd of St^ptomber had occupied and garrisoned 
Wad AftMlina., Kennar, Karkoj, and Boseiros. In the 
meantime Coloncd Parsons marched with 1400 men from 
Kassala on the 7th Heptomber, to capture Oedaref. He 
encountered 4000 (hu‘vishes under Emir Saadalla outside 
tile town, and after a. dt^sperate fight, in which he lost 50 
killed and HO wound(Hl, deftmted them and occupied the 
town (HI th(^ 22nd. The dervishes left 500 dead on the 
field, among whom were four omira Having strongly 
ontromdied himstdf, Parsons beat oil, with heavy loss to 
the dervislms, two iiujx^.uous attacks made on the 28th by 
Ahmed Fedil But the garrison of Godaref suffered from 
sewere sickniHs, and Colonel Collinson was sent to their aid 
with reinfonHuiumis from Omdurman, Ho steamed up the 
Blue Nile and the llahad river to Ain-el-Owega, whence 
he struck a(’roas the desert, reaching Qeclarof on the 21st 
OctolMir, to find that Ahmed Fedil had gone south with 
his force of 5000 imni towards Eosoires. Colonel Lewis, 
who WiiuH at Karkoj with a small force, moved to Eosoires, 
wheni he retxdvetl reinforccmients from Omdurman, and 
on the 2r)th De(»(Hnber c.auglit Ahmed Fedils force as it 
was crossing the Blue Nile at Dakhoila, and after a very 
severe figlit cut it up. The dervish loss was 500 killed, 
while the Egyptians had 24 killed and 118 wounded. 
Two thousand five hundred fighting men surrendered 
later, and the rest oscaiied with Ahmed Fedil to join the 
Khalifa in Kordofan. 

On the 25th January 1899 Colonel Walter Kitchener was 
des|mtehed by his brother, in command of a flying column 
of 20'00 Egyptian troo|m and 1700 Friendlies, which had 
been oonceatmtod at Faki KoM, on the White Nile, some 
300 miles above Khartum, to reconnoitre the Khalifats 
camp at Bherk,el% 130 milm west of the river, in the heart 
the Baggtira country in Konlofan, and if 
imm 0 imwible to mpture it Tlie position was found 
Saam/i, to bit a strong one, occupied by over 6000 men ; 

<»(,nsiderod prudent to attack 
it wdtii an inf<*rior forc(‘ at sutdi a distance from tlie river 
base, the flying (Julunm returned No further attempt was 
made to inhirfen^ witli Khalifa in his far-offi retreat 
until towards tlie end of the year, when, good order having 
l>een generally eHtahllshoHl throughout the rest of the Sudan, 
it was dtxjlded to extend it to Kordofan. 

In the autumn of 1H99 tlie Khalifa vras at Jebil Gedir, 
a hill in Southern Kordofan, alxiut 80 miles from the 
White Nile, and was contemplating an advance. Lord 
Kitehener concentrated 8000 men at Kaka, on the river, 


on?!. Khartum, and moved inland on the 

20th October On arriving at Fongor it was ascertained 
that the Khalifa had gone north, and the cavalry and 
camel corps having reconnoitred JebU Gedir, the ezpedi- 
taon returned On the 13th November the Emir Ahmed 
Fedd debouched on the river at El Alub, but retired on 
nnilmg Colonel Lewis with a force in gunboats. Troops 
and transport were theu concentrated at Faki Kohi 
and Colonel Wingate sent with reinforcements from 
Khartum to take command of the expedition and 
march to Gedid, where it was anticipated the Khalifa 
would be obliged to halt. A flying column, comprising a 
squadron of cavalry, a field battery, 6 machine guns, 6 
companies of the Camel Corps, and a brigade of infantry 
and details, in all 3700 men, under Wingate, left Faki 
Kohi on the 21st November. The very next day he 
encountered Ahmed Fedil at Abu Aadel, drove him from 
his position with great loss, and captured his camp and a 
large supply of grain he was convoying to the Khalifa. 
Gedid was reached on the 23rd, and the Khalifa was 
ascertained to be at Om Dubreikat. Wingate marched at 
midnight of the 24th, and was resting his troops on high 
ground in front of the Khahfa’s position, when at daybreak 
of the 25th his picquets were driven in, and the dervishes 
attacked. They were repulsed with great 
slaughter, and Wingate advancing, carried the 
camp. The Khalifa Abdullah el Taaishi, un- 
able to* rally his men, gathered many of his ^ 
principal emirs around him, among whom were his sons 
and brothers, Ali Wad Helu, Ahmed el Fedil, and other well- 
known leaders, and they met their death unflinchingly 
from the bullets of the advancing Sudanese infantry. 
Three thousand men and 29 emirs of importance, includ- 
ing Sheik-ed-din, the Khalifa's eldest son and intended 
successor, surren(iered. The dervish loss in the tw-o actions 
was estimated at 1000 killed and wounded, while the 
Egyptian casualties were only 4 killed and 29 wounded. 
Thus ended the power of the Klhalifa and of Mahdism. 

On the 19th January 1900 Osman Digna, who had 
been so great a supporter of Mahdism in the Eastern 
Sudan, and had always shown great discretion in securing 
the safety of his own person, was surrounded and captured 
at Jebel Warriba, as he was wandering a fugitive among 
the hills beyond Tokar. 

The reconquest of Dongola and the Sudan provinces 
during the three years from March 1896 to December 1898, 
considering the enormous extent and difficulties of the 
country, was achieved at an unprecedentedly small cost, 
while the main item of expenditure — the railway — remains 
a permanent benefit to the country. The figures are: ^ — 


Railways . 
Tele^aphs 
Gunboats . 
Military . 


£E.l, 181,372 
21,825 
154,934 
996,223 


Total . . . £E. 2, 354, 354 

The railway, delayed by the construction of the big 
bridge over the Athara, was opened to the Blue Nile 
opposite Eihartum, 187 miles from the Atbara, at the end 
of 1899. (r. h. v.) 


Egyptology. — Since 1880 the appearance of 
almost every part of Egyptology has been changed. In 
the history, the kings who used to be thought mythical are 
now as well known as those of late times, and the long 
prehistoric age is better known than that of any other 
country. In the archaeology, total ignorance is now 
replaced by an accurate discrimination of the ages of all 
the usual manufactures. In the language, the guess-work 

^ See Lord Cromer's Report, dated at Cairo, 26th Febtuary 1899. 
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of earlier times has faded before elaborate grammatical 
studies, which formulate a great deal more than the 
Egyptians themselves knew about their own writing. 

Histoey. 

The earliest stage of man that is known in Egypt 
is the Palseolithic * this was contemporary with a rainy 
climate, which enabled at least some vegetation to grow 
on the high desert, for the great bulk of the worked 
flints are found 500-1500 ft. above the Nile, on a table- 
land which is now entirely barren desert. Water-worn 
palaeoliths are found in the beds of the stream courses, 
now entirely dried up, and flaked flints of a rather later 
style occur in the deep beds of Nile gravels, which are 20 
or 30 ft. above the highest level of the present river. _ This 
type of work, however, lasted on to the age of the existing 
conditions, for perfectly sharp and fresh pal^oliths are 
found on the desert as low down as the present high 
Nile. 

The date of the change of climate is roughly shown by 
the depth of the Nile deposits. It is well known, by a 
scale extending over about 3000 years, that in different 
parts of Egypt the rise of the Nile bed has been on an 
average about 4 inches per century, owing to the annual 
deposits of mud during the inundation (") (^^).* And in 
various borings that have been made, the depth of the Nile 
mud is only about 25 or 30 ft. (J). Hence an age of about 
8000 or 9000 years for the cultivable land may be taken 
as a minimum, probably to be somewhat extended by 
slighter deposit in the earlier time. 

The continuous history extends to about 6000 B.O., and 
the prehistoric age of continuous culture known to us 
covers probably 2000 years more; hence our continuous 
knowledge pro^bly extends back to about 7000 B.C., or to 
about the time when the change of climate took place. 
At that time we find a race of European type starting on 
a continuous career, but with remains of a steatopygous 
race of “Bushman” (Koranna) type known and repre- 
sented in modelled figures (®). We can hardly avoid the 
conclusion that this steatopygous race was that of Palaeo- 
lithic man in Egypt, especially as that equivalence is also 
known in the French cave remains. It is noticeable that all 
the figures known of this race — in France, Malta, and Egypt 
— are women, suggesting that the men were exterminated 
by the newer people, but the women were kept as slaves, 
and hence were familiar to the pioneers of the European race. 
These Palaeolithic women were broadly built, with deep 
lumbar curve, great masses of fat on the hips and thighs, 
with hair along the lower jaw and over most of the 
body. 

The fresh race which entered Egypt was of European 
type — slender, fair-skinned, with long wavy brown hair. 
The skull was closely like that of the ancient and 
modern Algerians of the interior; and as one of the 
earliest classes of their pottery is similar in material and 
decoration to the present Kabyle pottery, we may consider 
them a branch of Algerians (®). They seem to have 
entered the country as soon as the Nile deposits rendered 
it habitable by an agricultural people. They already made 
well-formed pottery by hand, knew copper as a rarity, and 
were clad in goat-skins (^). Entering a fertile country, 
and mixing probably with the earlier race, they made a 
rapid advance in all their products, and in a few genera- 
tions they had an able civilization. Their work in flint 
was fine and bold, with more delicate handiwork than that 
of any other people except their descendants ; their stone 
vases were cut in the hardest materials with exquisite 
regularity ; their carving of ivory and slate was better than 


* Beference numbers refer to list of books at the end. 
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anything 'which followed for over a thousand years; and 
they had a large number of signs in use, which were 
probably the first stages of our alphabet (i^). 

After some centuries of this culture a change appears, 
at the same point of time in every kind of work. A 
difference of people seems probable, but no great change 
of race, as the type is unaltered. The later people show- 
some Eastern aflflnities ; and it seems as if a part of the 
earlier Libyan people had entered Syria or North Arabia 
and had afterwards flowed back through Egypt, modi- 
fied by their Semitic contact. It is perhaps to this in- 
flux that the Semitic element in the Egyptian language 
is due. 

This later prehistoric people brought in new kinds of 
pottery and more commerce, -v^Lich provided gold, silver, 
and various foreign stones ; they also elaborated the art of 
flint-working to its highest pitch of regularity and beauty, 
and they greatly extended the use of copper, and de- 
veloped the principal tools to full size (®). But they show 
even less artistic feeling than the earlier branch, for all 
figure-carving quickly decayed, both in ivory and in stone. 
The use of amulets was brought in, and also forehead- 
pendants of shell. And the signs which were already in 
use almost entirely disappeared. (See Fig. 1.) 

In the earlier, and still more in the later, age, ships or 
galleys rowed by oars were familiar ; and these were some- 
times of large size, figured with sixty oars. That com- 
merce was already carried on in the Mediterranean is shown 
by the foreign pottery imported into Egypt, even before 
the middle of the prehistoric age ; by the supply of gold in 
the 1st Dynasty, apparently from Asia Minor, and by the 
pottery of the iEgean being brought in at the same 
time ( 12 ). 

This prehistoric ci-sdlization was much decayed when it 
was overcome by a new influx of people, who founded the 
dynastic rule. These came apparently from the Rod Sea, 
as they entered Egypt in the region of Koptos, and not 
either from the north or from the Upper Nile. They were 
a highly artistic people, as the earliest works attributable 
to them — the Min sculptures at Koptos — show better 
drawing (Plate, Fig. 2) than any work by the older in- 
habitants (11) ; and they rapidly advanced in art to the 
noble works of the 1st Dynasty. They also brought in the 
hieroglyphic system, which was developed along with their 
art. It seems probable that they came up from the Land of 
Pun, at the south of the Red Sea, and they may have been 
a branch of the Punic race in its migration from the Persian 
Gulf round by sea to the Mediterranean. They rapidly 
subdued the various tribes who were in Egypt, and at least 
five different types of man are shown on the monuments of 
their earliest kings. The oldest records are those sculp- 
tured in relief on the palettes of slate, which show the 
battles, conquests, and triumphs of the dynastic race, 
culminating in the great palette of King Narmer (Fig. 2), 
who seems to have reigned very shortly before Menes (i^). 
These kings seem to be the dynasty of 10 kings of Thinis 
(Abydos) who reigned for 350 years, according to Manetho. 
The names recovered which appear to belong to them 
are Ka, Zeser, Nar-mer, and Sma: of Narmer a mag- 
nificent slate with triumphal carvings was found at 
Hierakonpolis (i®). 

The completion of the conquest of Egypt led to Men (Mena, 
Menes) being called the founder of the 1st Dynasty (Fig. 3). 
And this period, which has often been supposed fabulous, is 
now as well known to us as most of the later dynasties, owing 
to the study of the inscriptions and remains from the royal 
tombs of Abydos (^2). The early dynasties have hitherto 
been known only by the list of kings carved in the XIXth 
Dynasty at Abydos by Sety I, and by the Greek transcrip- 
tion of Manetho. We now have recovered the original forms 
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of the names, and tlie names of tlie Ka or double of each 
king. Our present knowledge stands tkus : — 


List Names. 


KAname. 

TomLs. 

Sety I. 

Manetho. 

1. AHA 

MEN 

MENA 

Menes 

2. ZEE 

TA' 

TETA 

Athothis 

3. ZET 

ATH 

ATETH 

Kenkenes 

4. . . . 

MBENEIT 

ATA 

Uenefes 

5. DEN 

SETHI 

HESEPTI 

TJsafais 

6. AZAB 

MERPABA 

MBEBAPA 

Miebis 

7. MEBSEKHA 

SHEMSH 

SAMENPTAII 

Serapses 

8. QAA 

SEN 

QEBH 

Bienekhes 


the IVth Dynasty in the lists, thus throwing Seneferu 
back to the Illrd Dynasty. 

The kings of the IVth Dynasty are nearly all recorded 
on the numerous monuments of this age, which was above 
all the period of colossal building (see art. Pyramid in 
ninth edition). 

From the time of Seneferu the king’s eldest son was 
high priest of Hehopohs, and in the close of the IVth 
Dynasty the kings took this priesthood themselves, and 
Shepseskaf and the Vth Dynasty kings built immense 
temples with obelisks dedicated to the sun-god Ea. One 


On Menes, see xxi. 105. Eing 

Merneit (Plate, Fig. 5) is only assigned 
to the name in the list of Sety I. by his 
presumable position* but the order and the 
names of the others agree with those of the 
list, excepting that each name has been mis- 
read somewhat in the lapse of time between 
those kings and Sety I., which was longer 
than that between Sety and ourselves. 

The course of civilization was rising at the 
beginning of the dynasty, and the finest work 
appears in the middle ; at the close the work 
is commoner and coarser. 

Of the Ilnd Dynasty the names remaining 
are : — 

KA name in tombs. Sety I. Manetho. 

1. HOTEPAHATJI BEZATT BOETHOS 

2. KA NEB KAKAU KAIECHOS 

3. NETBEEN BANBTEEEN BINOTHEIS 

4. PEEABSEN UAZNES TLAS 

KHASEKHEMIJI ZAZA ? ? 

The order of the tombs is fixed, and the first 
three kings are named on the back of the 
granite figure No. 1 in Cairo Museum. The 
connexion of these Kcu names with the 
names given by Sety I. seems probable at 
No. 3. Two statues and some large vases 
of a King Khasekhem were found at 
Hierakonpolis, and probably belong to this 
time. But so far the remains cannot be 
connected with the names in the historical 
lists. 

Of the Illrd Dynasty the step-pyramid of 
Saqqara is the great monument 3 for the late 
inscription at Sehel shows that Neterkhet is 
the name of King Zeser (^). But of the 
same king, Neterkhet, is also a great brick 
mastaba near Beit KhaUaf ; and by that is 
also a tomb of another king, Hon-nekht. 
The step-pyramid is the first great develop- 
ment of the mastaba tomb, successively 
added to and enlarged; and it led to the 
more regularly enlarged tomb of Seneferu, 
which was the first to have a continuous 
sloping casing, and so to begin the series of 
pyramids. 

At the close of the Illrd Dynasty we reach 
the period of abundant remains of the Old 



Fig. 3.— Slate Palette of Kin^^ Narmer smiting the Chief of Fayum. {Circa 4800 B.o ) 


Kingdom, when in each reign many magnificent tombs 
were built by the court ofl&cials, and a complete picture 
of the civilization is preserved to us (^). A stone lately 
found at Saqqara shows the adoration of Zeser-nub 
(dyn. iii. 3), Teta (hi. 6 ), and Dserkaf (v. 1); thus 
the kings of the Illrd Dynasty were still worshipped in 
the Vth. Seneferu, whose mastaba-pyramid remains at 
Medum (^), was certainly the same as Sefuris, the 8 th 
king of the Illrd Dynasty. His position has been cleared 
up by finding the name of King Shaaru \s.B,A,P. xxl 
108), which is clearly the origin of Soris, the 1st king of 


of these temples has been fully explored at Abmir by 
German work. This priesthood is echoed in later tales 
by the Vth Dynasty kings being said to be bom of a 
priestess of Ea; and the title ‘^son of Ra” begins at this 
date. At the close of the Vth Dynasty begins the series of 
inscribed pyramids, with long copies of the early fornr of 
the Book of the Dead, and the texts of a ritual nature, 
intended to direct and preserve the soul. These pyramids 
of Unas, Teta, Pepy L, Meronra, and Popy XL wore all 
opened in 1881. The texts are published in the 
vols. iii.-xvi. The copper statues of Pepy I. and his 
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son (Pla-to, Jig. 6) aro tlie most important figures re- 
maining. 

Of the Vlth-Xth Dynasties no great discovery has been 
made The inscriptions at Sint of Khety I., Tefaba, and 
Khety II. belong to the age of Ka-mery-ra of the Xth 
Dynasty (‘^). The general course of art through this dark 
ago has been traced out in the cemetery of Dendereh (i^). 

The group of foreign 

kings mainly known by ^ 

scarabs (Fig. 7) and cyl- \ \ \\ ' ' "yT ^°T^ 

inders, Ivhyan, Same] an, J) If If 

Anthar, Yaciohhar, Shesha, ^ ^ 

and Uazed, arc probably 

of the XVth-XVIth 

Dynasties, though some 

connexions place them n H n H I ' 

^lortly before the Xllth H H |/ 1| | | 

Dynasty. The w^orks of jv 

Khyan have been found jf 

as far apart as Crete and 

Baghdad. The whole class I 

of so-called I lyksos statues 

and sphinxes are also in |1 

the same ])osition of doubt. 

And in this class it seems 
most prohahle that the iS /05T 

peculiar stylo and pliysi- ^-Vryf j( (agL^gL 

ognomy was followed in NaODOag 

the VI I til, tllO X Vlth, and -irr.f-i^c:z.Q r=i^gg^3Pr 

even tko XXLst Dynasty. ^ 'V ^ 

There arcs certainly several y Z\ ll 

dilferout foreign typers con- \\ i 

founded togillior at ])n\sciit Xi 

in one class of royal heads, (1 17 

The Xfth Dymisty has 11 II 


4 Merenptah a 

5 Sety II, a 

7 Siptah a 

8 Setneklit a 

XX Dynasty : 

1 Eamessu HI. b 

2 Eamessu IV. a 

3 Eamessu V. a 


4 Eamessu VI. ct 
10 Eamessu XIL (?) b 

XXI Dynasty : 

1 Xezemt 6 

2 Painezem I. b 

3 Masahart b 

4 Painezem 11. b 
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bcion mainly illustrated by pig. 4.-Ebony Tablet of 

the sculpturoH of Koptos 

(Ante! V.) and of Dendereh tombs (^®). The old 
stylo of the IVtlx to Vlth Dynasties continued in a con- 
stantly degrading form until the name of Antefs shows 
that the beginning of the Xlth Dynasty is reached (^^). 
During that dynasty a rapid recovery took place, and 
the close of the Xlth and early Xllth Dynasty is the 
liighest point of this age. The main now discoveries of this 
period are the tcnnide sculptures of Koptos (Amenem- 
hat L, Userfcesen l)j the statues and pyramid of Lisht 
(IJsertesen I) ; the jewellery of the princesses from Dah- 
shur (W) (Usertesen II, III [Plato, Fig. 8], and Amenemhat 
III) ; the j)yramid of Usertosen III (Dahshur) ; the 
pyramid of IJsertesen II. (^®) (El Lahun) ; the pyramid of 
Haw'ara (^'^ and colossi of Biahmu (Amenemhat III.). 

Of th (3 Xnith-XVIlth Dynasties no great discovery has 
been made. An attempt to bring some of the Antef kings 
into thc^ XTIlth Dynasty (soo xxxiii. 77) is contra- 
di(jt(3cl both by the style of the monuments and by the list 
of tht3 Turin Papyrus. 

'ji jie most astonishing discovery of the 19th centoy was 
tliat of the actual mummies of many of the kings of 
thn XVllIth^XXIat Dymrsties at Thebes i^^). They had 
bc 3 en eollectcjd into two hiding-places for safety, the tomb 
of Amemhotep II (a), and the tomb of the priest-kings of 
the XX 1st Dynasty, near Deir-cl-Bahri (6). The bodies 
found (‘^) arc those of 

X Vn Dynasty : « Tahutmes III. b 

7 Beqciiertm HI ^ 7 Amonhotep II. a 

X Vin Dynasty : 8 Tahutmes IV. a 

1 Aahtnrs I h 9 Amenhotop III. a 

Nijfertari h XIX Dynasty : 

2 Amemhotep L b 1 Eamessu I. h 

S Talmtmes l . h 2 Sety Lb 

4 Tahutmes II b 8 Eamessu 11. h 


Mena : the oldest written sentence known. (Circa 4700 b.c.) 

To the age of the XVIIItli Dynasty belong some of the 
most important foreign connexions (^). The discovery at 
Tell-el-Amarna of some hundreds of tablets of cuneiform 
correspondence, between the kings of Egypt and the kings 
and governors of Mesopotamia and Syria, has shown a brief 
glimpse of about ten or fifteen years out of an intercourse 
of some centuries : we see the wealth of Asia, the con- 
tinual passage of messengers and of commerce, and the 
position of Egypt in heading for a time the widespread 
civilization of the East (^^). 

The other view is opened westwards by the common 
occurrence of early Greek pottery in Egypt and of 
Egyptian objects in Greece. In prehistoric times — about 
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Fig. 7. — Scarabs of Foreign Kings. (Circa 3450 B.c.) 

6000 B.C. — large ships (seen, painted on tombs and vases) 
carried the trade of the Mediterranean, and brought foreign 
pottery to Egypt. In the 1st Dynasty the earliest style 
of Greek pottery yet known is found in the tombs of the 
kings (about 4500 b.c.), and the silvery alloy of the royal 
gold points to its source in Asia Minor. In the Xllth 
Dynasty pottery identical with that of Crete is found in 
the town ruins (Kahun), and designs from objects of the 
Xllth Dynasty are found in Crete, as also a diorite statue 
from Egypt. In the XVIIIth Dynasty hundreds of pieces 
of vases of Rhodian types' are found in the palace rubbish 
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of Teil-el-Amarna (^), and wkole vases in many tombs; 
and in ^klycenae and Cyprus many objects of Amenbotep 
III., and copies of designs of Ms age, show the common 
intercourse. The connexions of Egypt and Greece are the 
foundation for all accurate knowledge of early European 
chronology. 

In the XIXth Dynasty the largest monument lately found 
is the black granite stele of Amenhotep III., reinscribed 
by Merenptah (^^), giving an account of his triumph over 
the Libyan invaders (Plate, Fig. 9). At the close is a 
mention of “ the people of Israel being spoiled and having 
no seed,” an allusion the sense of which has been much 
disputed, but wMch is the only instance of the name Israel 
on any ancient monument. The probability of the Exodus 
having taken place in this reign is discussed, and the short 
period of Judges advocated, in a paper in xviii. 

243. 

The succession of the XXIst Dynasty kings is stiH 
obscure (see Becueil, xxL 9). In the ]^IInd Dynasty 
began a series of observations on Mgh Xile levels at 
Thebes, during three centuries (see A.Z. xxxiv. 95, 119). 
These corroborate the general rising of the JSTile plain by 
the mud of the inundation. The origin of the XXIInd 
Dynasty was formerly attributed to Assyria, on the ground 
of the names Takeloth (Tiglath), Usarkon (Sargon), and 
Namuroth (Nimrod); then these were disputed, and a 
Libyan origin advocated because the eldest sons were 
princes of the Mashuash (Libyan Maxyes). This fact, how- 
ever, does not preclude their eastern origin ; and the recent 
discovery of Shushanqu as a Babylonian name strongly 
corroborates the Mesopotamian origin of this d 3 masty. 

Of the XXVth Dynasty are the important inscriptions 
at Kamak about the royal estates, the female priesthood 
of Amen, and the adoption of royal heiresses (see A.Z. 
XXXV. 12). For all later periods see Maspero (^) and 
Wiedemann (^). 

The ruling family of the XXYIth Dynasty was certainly 
foreign, as shown by their names, and probably Libyan. 
The type was quite un-Egyptian, as seen in the head of 
Psamtik I {A.Z. xxxiii. 116). The co-regency of Apries 
and Amasis is described on a monument, which shows 
that Apries was still in authority until slain in a rising in 
the third year of Amasis {Recuieil, xxii. 1). The early 
historic Greeks in Egypt have been traced in their great 
settlement at Xaukratis (2^), from wMch a large number of 
v^y early inscriptions were obtained, and also in their 
fort and camp at Daphnse {^^). These were the two 
main posts of mercenaries, west and east of the Delta. 
The Greek and Eoman periods are so well known that 
there is no ground for great discoveries. But the large 
quantities of papyri found in recent years, in the Fayum 
and at Oxyrhynchos (^7), have made us familiar with the 
details of government and daily life, as well as providing 
some very valuable literary remains. 

Some mention should made of the chronology. It is 
generally agreed that as far back as the beginning of the 
XVIIIth Dynasty (1587 b.c.) there is certain dating by 
the occasional records of the day of the rising of Sirius 
in the movable calendar, wMch shifted through aU the 
seasons in 1460 years (^). A recent discovery of a papyrus 
(A.Z.), which seems by the same method to date the 
Xllth Dynasty to about 2000 b.c., is, however, still de- 
bated j as such a date would leave an impossibly short time 
for the XIIIth-XYIIth Dynasties, it would seem rather 
that (if tMs record be accurate) the date must go back a 
whole cycle of 1460 years, and place the Xllth Dynasty 
about 3400 b.c., which would closely accord with the full 
chronology of Manetho as given by Africanus. There is 
also a vague dating of the inundation in the reign of 
Pepy I, which would place that YIth Dynasty about 
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3400 B.C. Other datings have been proposed by Mahler : 
(1) in connexion with the new moons for Tahutmes III., 
which has lately been amended by working from the 
visible new moon and not the theoretical ; and (2) by the 
star diagrams in the Eamesside tombs — but as these do 
not accord weU with the safer dating by Sirius, it seems 
that they were probably copied from diagrams drawn up 
a generation or two before. (See several papers in A.Z.) 

In the shorter periods, within a dynasty, much help is 
gained by studying the family relations (‘^); even vague 
facts of the ages of mummies of the kings are of value in 
working out the family genealogies and the possibilities 
of lengths of reigns. In several instances the accuracy of 
Manetho has been well verified : the kings of the 1st 
Dynasty are in their right order ; and in the later periods 
the family histories accord weU with the lengths of reigns 
which he states ; in one case, where most writers had dis- 
credited a reign of 26 years (Amenhotep II,), it has lately 
been entirely confirmed (^2), 

Archeology. 

When the article in the ninth edition was written, 
scarcely anything was known of the ages of Egyptian 
products; even the commonest, such as pottery and 
beads, were entirely undated. The work of the period 
since 1880 has especially been the accurate dating and 
history of every kind of handwork. The large amount of 
carefully conducted and recorded excavation by English 
workers has given opportunity for this, and we now can 
date most objects to within a single dynasty, and some- 
times to a single reign. 

Fottery is the most important material for dating, 
as it is so common, so variable, and so short a time in 
use. The principal varieties are shown in Fig. 10. Of 
the prehistoric age there are several different kinds of 
pottery more or less contemporary, and there is such a 
great variety of form that over 900 are drawn for refer- 
ence. All is hand-made. It is from this variety that the 
relative dating of the prehistoric periods is obtained ; 
and the range of each form in an adopted scale of 

sequence dates ” is published (®) (®). The later prehistoric 
pottery leads us to the forms of the 1st Dynasty (^2). Those 
of the lYth and Yth are well known (^^), and the wheel 
became almost universal in this age. The decay of this 
pottery in the following dynasties has been traced (^®), 
until the rise of a new style in the Xllth Dynasty (drab 
pottery). That class modified gradually into the XYIIIth 
Dynasty, when a new class of highly polished hard pottery 
appears (i®). After the XIXth the periods are not 
accurately known till the XXYIth, when new classes 
appeared (2^) ; the Ptolemaic is not well known, but the 
Eoman is very familiar, especially the ribbed amphorae 
beginning in the middle of the 2nd century, and the 
Constantine ware. 

Beads have been carefully studied also. In the pre- 
historic age there is great variety, both in stone and in 
glazed stone and pottery. Few have been found in the 
Old Kingdom, but in the YIth and Yllth Dynasties discs 
of black and green glaze, and minute beads of carnelian 
and gold are usual (^), In the Xllth Dynasty are mostly 
large ball beads of amethyst, carnelian, and blue glazed 
pottery (®). In the XYIIIth Dynasty the beads are 
smaller ; glass begins, and is very varied and common at 
the close. Green glazed beads and amulets are usual in 
the XXIIIrd Dynasty. Little is known about beads after 
that, until the Eoman age, when a profusion of glass beads 
again appears. The only dated collections of beads and of 
pottery for study are in University College, London. 

^ Stone vases are usual from the beginning of the pre- 
historic age (®) (®), at first cylindrical and later barrel-shaped. 
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Tlie most magnificent stones and finest work were early in 
tke 1st Dynasty, after which there is a continued deteriora- 
tion throughout the history. Only soft stones, alabaster 
and serpentine, were used in the Xllth and XVIIIth 
Dynasties. The history of the forms has been traced from 
the YIth to the XVIIIth Dynasties (^). After that time 
stone was rarely w’orked into vases. 

Copper was wrought into thin vessels as early as the 1st 
Dynasty. The forms of tools and weapons are^well known 
from the Xlth to the XIXth Dynasties (^) (^0 j 
vessels of bronze from the XVIIIth Dynasty to the Roman 
age^ but much has yet to be done to write a continuous 
history. Copper alone, or with some hardening such as 
arsenic, was used till the Xllth Dynasty ; and bronze 
appears general in the XVIIIth, The life-size copper 
statue of King Pepy I (Vlth Dynasty) is the largest piece 
of metal-work preserved; it shows a complete artistic 
mastery of the material. 

Tesctiles have rarely been preserved from the prehistoric 
time. The finest weaving known is that of the 1st and 
Vlth Dynasties, in royal wrappings; considerable outfits of 
the latter age have been found Enormous quantities 
of mummy linen of the XVIIIth Dynasty to Rornan times 
are found. The coloured textiles and embroideries are^ of 
Christian period, preserved owing to the change of burying 
immediately in the daily dress, instead of embalming 

The recent works referred to are : — .... 

JSi&tory %% generaL — Maspero, (1) Dawn of Owilization \ 
Btruggle of tU Nations j (3) Passing of the Empires (English 
edition best, being indexed). Petrie, (4) Students Sistory of 
Egypt^ vols. i. ii. 'Wiedemann, (5) GescMchte. Maspero, (6) 
Egyptian Archaeology . . 

Prehistoric , — De Morgan, (7) EechercheSy i. ii. Petrie, (8) 
Naqada \ Diospolis Parca. ^ _ 

Early Dy 7 iastie$,-~Qmhe\], (10) EieraJconpolis, i. Petrie, (11) 
Eoptos ; (12) Eoyal Tombs, i. ii.; (13) Deskasheh. 

rith-XIIIth Dijnasties.—De Morgan, (14) Dahshur. Petrie, 
(15) Dendereh ; (16) Eawara ; (17) Kahun ; (18) Elahun. 

XVinth--XXth Maspero, (19) Mamies Roxjales de 

Deir el BahcirL Petrie, (20) Tell el Amarna ; (21) Syria and 
Egypt ; (22) Six Temples. 

XXV 1th Dynasty and Gardner and Petrie, (23) Nauhratis, 

i. and ii. Petrie, (24) Tanis, ii. {Daphnce). Mahaffy, (25) Empire 
of the Ptolemies, Milne, (26) Roman Egypt. Grenfell and Hunt, 
(27) Oxyrhynchus Papyri, d:c. 

Journals, — A.Z, Zeitschrift fur ^gyptische Sprache. Recueil, 
published by Maspero. S.B.A.P, [Proceedings of Society of 
Biblical Archoeology.) (w. M. E, P.) 

% The Language. 

The elaborate article on Hieroglyphics by Dr Poole in 
voL xi. of the ninth edition of the Encyclopaedia Britannica 
was foxmded on the then (1880) standard work of De Rongd ; 
the chief recent developments of Egyptian grammatical 
knowledge began, however, in that year, and they are of suffi- 
cient importance to deserve a somewhat Ml notice. In 1 880 
Ludwig Stern {Koptische Grammatil^ admirably classified 
the grammatical forms of Coptic. The much more difficult 
task of recovering the grammar of Egyptian has occupied 
a quarter of a century of special study by Adolf Erman 
and his school at Berfin, and has now reached an advanced 
stage. The greater part of Egyptian texts after the Middle 
Kingdom having been written in what was even then 
practically a dead language, as dead as Latin was to the 
mediseval monks in Italy who wrote and spoke it, Erman 
selected for special investigation those texts which really 
represented the growth of the language at different periods, 
and, as he passed from one epoch to another, compared 
and consolidated his results. 

The Neuo&gyptische Grammatih (1880) dealt with texts written 
in the vulgar dialect of the Xew Kingdom (Dyns. XYIII. to XX.). 
Next followed, in the Zeitschrift fur JEgyptische Sprache und Alter- 
thumsTcunde, studies on the Old Kingdom inscription of Una, and the 
Middle Kingdom contracts of Sint, as well as on an “ Old Coptic ” 
text of the 3rd century a.d. At this point a papyrus of stories 
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written in the popular language of the Middle Kingdom provided 
Erman with a bte])T«ing-stone Irom Old Egyjjtian to the Late 
Egyptian of the Xcuagy^jDschn Grammatih, and gave the con- 
nexions that would bind solidly together the whole structure of 
Egyptian grammar (see Sprache des Papyrus JVettcai', 1889). The 
very archaic pyramid texts enabled him to sketch the grammar 
of the earliest known form of Egyptian [Zeitschrift d. Deutsch. 
MorgenL Gesellschaft, 1892), and in 1894 he was able to write a 
little manual of Egyptian ior beginners [EigypUsche Grammatih), 
centering on the language of the standard inscriptions of the 
Middle and New Kingdoms, but accompanying the main sketch 
with references to earlier and later forms. Of the work of Erman s 
pupils we may mention Steindortt’s little Koptische Grammatih, 
1894, improving greatly on Stern’s standard work in regard to 
phonology and the relationship of Coptic forms Egyptian, and 
Sethe’s Das jEgyptische Verhum, 1899. The latter is an extensive 
work on the verb in Egyptian and Coptic by a brilliant and 
laborious philologist. Owing to the very imj^erfect notation of 
sound in the writing, the highly important subject of the verbal 
roots and verbal forms was perhaps the obscurest branch of 
Egyptian grammar when Sethe first attacked it in 1895. The 
subject has been reviewed by Erman, Die Flexion des Mgyptisclien 
Verbums in the Sitzungslerichte of the Berlin Academy, 1900. 
The Berlin school, having settled the main lines of the grammar, 
next turned its attention to lexicography. It has devised a 
scheme, founded on that for the Latin Thesaurus of the Berlin 
Academy, which almost mechanically sorts the whole number 
of occurrences of every word in any text examined. Scholais 
in England, America, and Denmark, as well as in Germany, 
are taking part in this great enterprise, and though the com- 
pletion of it may be far ofi‘, the collections of classihed material 
already made are very valuable for consultation. At present 
Egyptologists depend, on Heinrich Brugseh’s admirable but some- 
what antiquated WCrterhuch and on Levi’s useful but entirely 
uncritical Vocabolario. Though demotic has not yet received 
serious attention at Berlin, the influence of that great school has 
made itself felt amongst demotists, especially in Switzerland, 
Germany, America, and England. The death of Heinrich Brugseh 
in 1895 was a very severe blow to demotic studies ; but it must be 
admitted that liis brilliant gifts lay in other directions than exact 
grammatical analysis. Apart from their philological interest, as 
giving the history of a remarkable language during a period of 
several tho\isand years, the grammatical studies of the last quarter 
of the 19th century are beginning to bear fruit in regard to the exact 
interpretation of historical documents on Egyptian monuments and 
papyri. Not long ago the supposed meaning of these was extracted 
chiefly by brilliant guessing, and the published translations of even 
the best scholars could carry no guarantee of more than approximate 
exactitude, where the sense depended at all on eorrect recoguitiou 
of the syntax. Now the translator proceeds in Egyptian with 
some of the sureness with which he woiud deal with Latin or Greek. 
The meaning of many words may be still unknown, and many 
constructions are still obscure ; but at least he can distinguish 
fairly between a correct text and a corrupt text. Egyptian Writing 
lent itself only too easily to misunderstanding, and the writings 
of one period were but half intelligible to the learned scribes of 
another. The mistaken readings of the old inscriptions by the 
priests at Abydos, when attempting to record the names of the 
kings of the 1st Dynasty on the walls of the temple of Sety I., 
are now admitted on all sides ; and no palaeographer, whether his 
field be Greek, Latin, Arabic, Persian, or any other class of MSS., 
will be surprised to hear that the Egyptian papyri and inscriptions 
abound in corruptions and mistakes. The translator of to-day 
can, if he wishes, mark where certainty ends and mere conjecture 
begins, and it is to be hoped that advantage will be taken more 
widely of this new power. The Egyptologist who has long lived 
in the realm of conjecture is too prone to consider any series of 
guesses good enough to serve as a translation, and forgets to insert 
the notes of interrogation which would warn workers in other fields 
from implicit trust. 

The stage 9 of the language are now distingnished as 
follows : — 

Old Egyptian . — This is properly the language of the 
Old Kingdom. In it we have (a) the recently discovered 
inscriptions of the 1st Dynasty, too brief and concise to 
throw much light on the language of that time ; and the 
great collections of spells and ritual texts found inscribed 
in the Pyramids of the Vth and Vlth Dynasties, which must 
even then have been of high antiquity, though they 
contain later additions made in the same style. (^) A 
few historical texts and an abundance of short inscriptions 
representing the language of the IVth, Vth, and Vlth 
Dynasties.' 
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The ordinary litGrary langiutg^ of the monuments of its later ages 
is modelled on Old Egyptian. It is often much affected by con- 
temporary speech, but preserves in the main the characteristics of 
the language of the Old Kingdom. 

Middle and Late Egyptian . — These represent the vulgar 
speech of the Middle and Mew Kingdom respectively. 
The fornler is found chiefly in tales, letters, &c., written in 
hieratic on papyri of the Xlllth Dynasty to the end of the 
Middle Kingdom ; also in some inscriptions of the XYIIIth 
Dynasty, Late Egyptian is seen in hieratic papyri of the 
XVIIIth to the XXIst Dynasties. The spelling of Late 
Egyptian is very extraordinary, full of false etymologies, 
otiose signs, &c., the old orthography being quite unable to 
adapt itself neatly to the profoundly modifled language; 
nevertheless, this clumsy spelling is expressive, and the 
very mistakes are instructive as to the pronunciation. 

Demotic . — Demotic Egyptian seems to represent ap- 
proximately the vulgar speech of the Saite period, and is 
written in the “ demotic ” character, which may be traced 
back to the XXVtli Dynasty, if not to a still earlier time. 
With but moderate changes, this form of the language is 
found in dociunents reaching down to the fall of paganism 
in the 4th century a.d.^ In the earlier times the spelling 
is excessively concise; in later Ptolemaic and in the 
Koman period, it is comparatively full and expressive. 
Though documents from Egypt in Greek are more abundant 
than in demotic, the language of the ruling classes had 
not penetrated the masses deeply. 

Coptic. — This, in the main, represents the popular 
language of early Christian Egypt from the flrd to per- 
haps the 8th century a.b., when the growth of Coptic as a 
literary language must have ceased. The Greek alphabet, 
reinforced by a few signs borrowed from demotic, rendered 
the spoken tongue so accurately that five distinct, though 
closely allied, dialects are readily distinguishable in Coptic 
MSS. ; ample remains arc found of renderings of the 
Scriptures into all these dialects. The distinctions between 
the dialects consist largely in pronunciation, but extend 
also to the vocabulary, word-formation, and syntax. Such 
interchanges are found as I for r, O' (^, ch) for x {dj\ 
final i for final e, a for c, a for o. Early in the 2nd 
century a.d., pagan Egyptians, or perhaps foreigners 
settled in Egypt, essayed, as yet unskilfully, to write the 
native language in Greek letters. This Old Coptic^ as it 
is termed, wms still almost entirely free from Greek loan- 
words, and its strong archaisms are doubtless accounted 
for by the literary language having moved more slowly 
than the speech of the people, Christian Coptic, though 
probably at first contemporary with some documents of 
Old Coptii*, contrasts strongly with the latter. The 
monks whose task it was to perfect the adaptation of 
the alphabet to the dialects of Egypt and translate the 
Scriptures out of the Greek, fiung away all pagan tradi- 
tions. It is clear that the basis which they chose for the 
new literature was the simplest language of daily life in 
the montwteries, charged as it was with expressions taken 
from Greek, pre-eminently the language of patristic 
Christianity. There is e.videiK-e that the amount of stress 
on syllables, and the consequent length of vowels, varied 
greatly in spoken Coptic, and that the variation gave 
much trouble to the scribes ; the early Christian writers 
must have hiken as a model for each dialect the deliberate 
speecln of grave elders or preachers, and so secured a 
uniform system of accentuation. Tlxe remains of Old Coptic, 
though very instructive in their marked peculiarities, are 
as yet too few for definite classification. The main 
divisions of Christian Coptic as recognized and named at 

^ la tho teaxple of Phito, where the worship of Isis was permitted 
to coatiiiue till the reiipi of Jastiaian, Brugseh found demotic in- 
scriptioaa with dates to the ead of the 5th century. 
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present are : Sahidic (formerly called Theban) ; spoken in 
the upper Thebais. Akhmimic ; in the neighbourhood of 
Akhmim. Fayumic ; in the Eayum (formerly named 
wrongly Bashmnric,” from a province of the Delta). 
Memphite ; in the neighbourhood of Memphis. Bohairic, 
the dialect of the “coast district” (formerly named 
“ Memphite ”) ; spoken in the north-western Delta. Coptic, 
much alloyed with Arabic, was spoken in Upper Egypt 
as late as the 15th century, but it has long been a dead 
language. 2 Sahidic and Bohairic are the most important 
dialects, each of these having left abundant remains ; the 
former spread over the whole of 'Upper Egypt, and the 
latter since the 15th century has been the language of 
the sacred books of Christianity throughout the country, 
owing to the hierarchical importance of Alexandria and 
the influence of the ancient monasteries established in the 
north-western desert. 

Coptic is the only stage of the language in which the 
spelling gives a clear idea of the pronunciation. It is 
therefore the mainstay of the scholar in investigating or 
restoring the word-forms of the ancient language. Greek 
transcriptions of Egyptian names are sometimes valuable 
as evidence for the vocalization of Egyptian, and they 
abound as far back as the 4th century B.C., but they 
seem very inaccurate. A few cuneiform transcriptions, 
reaching as far back as the XYIIIth Dynasty, also give 
valuable hints. Coptic itself is of course quite inadequate 
to enable us to restore Old Egyptian. In it the Old 
Egyptian verbal forms are mostly replaced by periphrases ; 
though the strong roots are often preserved entire, the 
weaker consonants and the j; have largely or entirely 
disappeared, so that the language appears as one of 
biliteral rather than triliteral roots. Coptic is strongly 
impregnated with Greek words adopted late; moreover, 
a certain number of Semitic loan-words had flowed into 
Egyptian from the 16tb century b.c. onwards, displacing 
earlier words. It is only by the most careful scrutiny 
and the exercise of the most piercing insight that the 
imperfectly spelled Egyptian is made to yield up one 
grammatical secret after another in the light brought to 
bear upon it from Coptic. Demotic grammar ought soon 
to be thoroughly comprehensible in its forms, and the 
study of Late Egyptian should not stand far behind that 
of demotic. Middle Egyptian and Old Egyptian, on the 
other hand, will perhaps always he to us little more than 
consonantal skeletons, the flesh and blood of their vocaliza- 
tion being for the most part irretrievably lost. . 

In common with the Semitic languages, the Berber 
languages of Morth Africa, and the Cushite languages of 
Morth-East Africa, Egyptian of all periods possesses 
grammatical gender, expressing masculine and feminine. 
Singularly few language groups have this peculiarity ; and 
our own great Indo-European group, which possesses it, 
is distinguished from those above mentioned by having 
the neuter gender in addition. The characteristic trihteral 
roots of all the Semitic languages seemed to separate 
them widely from others; but certain traits have caused 
the Egyptian, Berber, and Cushite groups to be classed 
together as three subfamilies of a Hamitic group, remotely 
related to the Semitic. The biliteral character of Coptic, 
and the biliteralism which was believed to exist in 
Egyptian, led philologists to suspect that Egyptian might 
be a surviving witness to that far-off stage of the Semitic 
languages when triliteral roots had not yet been formed 
from presumed original biliterals; Sethe’s investigations, 
however, prove that the Coptic biliterals are them- 
selves derived from Old Egyptian triliterals, and that 

The Arabic dialects which gradually displaced Coptic as Mahom- 
medauism supplanted Christanity adopted but a few words of the old 
native stock. 
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the triliteral roots eHormonsly preponderated in Egyptian ! 
of the earliest known form; that view is, therefore, no 
longer tenable. Many remarkable resemblances haYe been 
observed in the grammatical structure of the Berber and 
Cushite groups with Semitic (cf. Zimmern, Vergleicheyide 
G-rarnTnatik d, Semitischeni Sprache^ especially pronouns 
and verbs) ; but the relationship must be very distant, and 
there are no ancient documents that can take back the 
history of any one of those languages more than a fe-w 
centuries. Their connexion with Semitic and Egyptian, 
therefore, remains at present an obscure though probable 
hypothesis. On the other hand, Egyptian is certainly 
related to Semitic. Even before the trihterality of Old 
Egyptian was recognized, Erman showed that the so- 
called pseudo-participle had been really in meaning and in 
form a precise analogue of the Semitic perfect, though its 
original employment was almost obsolete in the time of 
the earhest known texts. Triliteralism is considered the 
most essential and most peculiar feature of Semitic. But 
there are, besides, many other resemblances in structure 
between the Semitic languages and Egyptian, so that, 
although the two vocabularies present few points of clear 
contact, there seems no adequate reason for doubting 
that Egyptian was originally a characteristic member of 
the Semitic family of languages. See Erman, J)as Yerhdlt- 
niss d. Mgyptuchen zu d. Se7nitische% Sprachen {Zeitschrift 
d, BeuUchen Mcyrgenl. Gesellschaft^ 1892) ; Zimmern, YergL 
Gram. 1898; Erman, Flexion d. JEgyptischen Yerhum 
{Sitzumgsherichte d. Berl. Akad.^ 1900). The Egyptians 
proper are not, and so far as we can tell never were, 
Semitic in physical feature. As a possible explanation of 
the facts, Erman supposes that a horde of conquering 
Semites, like the Arabs of a later day, imposed their 
language on the country, but disappeared, being weakened 
by the climate or absorbed by the native population. The 
latter acquired the Semitic language imperfectly from 
their conquerors; they expressed the verbal conjugations 
by periphrases, mispronounced the consonants, and so 
changed greatly the appearance of the vocabulary, which 
also would certainly contain a large proportion of native 
non-Semitic roots. Strong consonants gave way to weak 
consonants (as ^ (cj) to 1 (’), in the modem Arabic of Egypt), 
and then the weak consonants disappearing altogether 
produced biliterals from the triliterals. Much of this must 
have taken place, according to the theory, in the prehistoric 
period ; but the loss of weak consonants, of p, and of one 
of two repeated consonants, and the development of 
periphrastic conjugations continued to the end. The 
typical Coptic root thus became bihteral rather than 
triliteral, and the verb, by means of periphrases, developed 
tenses of remarkable precision — perhaps under the influence 
of Greek. Such verbal resemblances as exist between Coptic 
and Semitic are largely due to late exchanges with Semitic 
neighbours. 

The following sketch of the Egyptian language, mainly in its 
earliest form, whieli dates from some three or four thousand years 
B. c., is founded upon Erman^s works. It will serve to contrast with 
Coptic grammar on the one hand and Semitic grammar on the other. 


The, Egyptian Alphabet. 

=2^ ; so transcribed in this article, hut is often n, especially 
at the bej^nniug of words, and from the earliest times 
is used in a manner corresponding to the Arabic 
hamza, to indicate a prosthetic vowel. Often lost or 
changed to 


=’ (^f) ; easily lost or changes to y. 


=* (r) ; lost in Coptic. 
Semitic, occurs 
languages. 

; often changes to y. 


This rare sound, well known in 
also in Berber and Cushite 


j 


□ =i>- 

=/. 



=71. 


=r ; 


often lost, or changes to y. r and I are distinguished 
in later demotic and in Coptic. 


ra -‘-I*, 
i -»-J 

^ =5. ; in Coptic ^ (sA) or Ij (M) correspond to it. 


' distinction lost in Coptic. 


=h ; generally written with L, _ J (5) in the Old Kingdom, 
hnt corresponds to M in Coptic. 


_ , I distinction lost at the end of the Old Kingdom. 


P -■) 



=y; Coptic K. 




Coptic K ; or , CT according to dialect. 


=t ; often lost at the end of words. 

= t (&) ; often changes to t. Coptic T ; or y ^ O'. 
=c2 ; in Coptic reduced to f. 



(2) ; often changes to d! ; in Coptic 


Roots. 


Egyptian roots consist of consonants and semi-consonants only, 
the inflexion being effected by internal vowel-change and the 
addition of consonants or vowels at the beginning or end. The 
Egyptian system of writing, as opposed to the Coptic, showed only 
the consonantal skeletons of words : it could not record internal 
vowel - changes ; and semi-consonants, even when radicals, were 
often omitted in writing. 


Personal Pronoitns. 


Sing. 1. c. yw{T) later wy. PI 

2. m. kw. 

f. tn. 

3. m. *fy, surviving only 

in a special 
verbal form. 

f. ky. 


1. c. n. Dn. 

c. ^71. 2. c. tny. 

3> m. kn, early lost, 3. c. &ny. 
except as 
suffix. 

f. surviving 
as 3. c. 


From these are derived the suffixes, which are shortened forms 
attached to nouns to express the possessor, and to verbs to express 
the subject. In the latter case the verb was probably in the 
participle, so that &dmyy- in, “they hear,” is literally “hearing 
are they.” The singular suffixes are : 1. c. -?/ ; 2. m. -k, f. ; 
3. m. -/, f. -k \ — the dual and plural have no special forms. 

Another series of absolute pronouns is : 2. m. iwt, tw ; f. tmt, 
tm ; 3. m. iwt, kw \ f, Ut, St. Of these twt, imt, &c., are emphatic 
forms. 

Many of the above absolute pronouns were almost obsolete even 
in the Old Kingdom. In ordinary texts some survive, especially 
as objects of verbs, namely : wy, tw, tn, sw, st. The suffixes of all 
numbers and persona except the dual were in full use throughout, 
to Coptic; ~Sn, however, giving way to a new suffix, ~w, which 
developed first in the Kew Kingdom. 

Another absolute pronoun of the first person is ynh, AMOK, 
like Heb. It is associated with a series for the second and third 
persons ; nt-k, nt~t, nt-f, nt-Sn, &:c. ; but from their history, use, and 
fomi, it seems probable that the last are of later formation, and are 
not to be connected with the Semitic pronouns (chiefly of the 2nd 
person) resembling them. 


Demonstrative Pronouns. 

There are several series based on m. ; f. ^ ; pi. 7i ; but 71 as a 
plural seems later than the other two. From them are developed 
a weak demonstrative to which possessive suffixes can be attached, 
producing the definite and possessive articles (f, t\ n\ “the,” 
/y-/, “his,” y’y-5 “her,”&o.) of Middle Egyptian and the later 
language. 
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Nouns. 

Two genders, m. (ending w, or nothing), f. (ending t). Three 
numbers: singular, dual (m. wy, f. ty, gradually became" obsolete), 
plural (m. w ; f. wt). No case-endings are recognizable, but con- 
struct forms— to judge by Coptic— were in use. Masculine and 
feminine nouns of instrument or material are formed from verbal 
roots by prefixing m ; e.g., m.sdm.t, -‘stibium,’^ from scJm, ‘‘paint 
the eye.” Substantives and adjectives are formed from substan- 
tives and prepositions by the addition of y in the masculine; 
e.g., n.t, “city,” nt.y, “ belonging to a city,” “citizen”; hr] 
“upon,” hr.y (f. hr.t pi. hr.w), “upper.” This is not unlike 
the Semitic nishe ending iy, ay {e.g., Ar. Med, “city,” beledi, 
“ belonging to a city ”). Adjectives follow the nouns they qualify. 


Numerals, 

1, %d ; 2, ; 3, brnt j 4, fdw ; 5, dw' ; 6, sys ; 7, s/J, ; 8, '^mn ; 

9, psd ; 10, mt 2, 6, 7, 8, and 9 (?) resemble Semitic numerals. 20 
and 30 (m'6) had special names; 40-90 were named as if plurals 
of the units 4-9, as m Semitic. 100, l^nt ; lOOO, K ; 10,000, zb" ; 
100,000, Ihfnw. 

Verbs. 


The forms observable in hieroglyphic writing lead to the follow- 
ing classification : — 


Strong Vitnos. Biliteral . 

Trilitoral . 

Quadrilitoral 

C^uiuqueliteral 


. Often showing traces of an original 
nr. inf. ; in early times very 
rare. 

. Very numerous, 
f Generally formed by reduplication. 

In late Egyptian they were no 
I longer inflected, and were con- 
I jugated with the help of yry, 
V “do.” 


Wkak Verbs, ii. gominatoe 


IIT. gem. , . 

HI. inf. . . 


IV. inf. . . 


. Properly triliterals, but, with the 
2nd or 3rd radical alike, these 
coalesced in many forms where 
no vowel intervened, and gave 
the word the appearance of a 
bilitoral. 

. Rare. 

. Numerous, in. w, and in. y 
wore unified early. Some 
very common verbs, “do,” 
“give,” “come,” “bring” 
are irregular. 

. Partly derived from adjectival 
formations in y, from nouns and 
infill i tivoK : — c.g,, A yp, in f. 
typt ; adj. ,iypiy ; verb (4 Ht.), 


Many verbs with weak coTiHonanta— ly, Iw, n. inf. (m[w;]^), and 
those with — arc particuhirly difficult to trace accurately, owing 
to clofectivo writing. 

It scmiiH that all the above classes may bo divided into two main 
groups, according to the form of the infinitive : — with masculine in- 
finitive the strong triliteral typo, and with feminine infinitive the 
type of the IIL inf. The former group includes all except iii. inf., 
IV. inf., and the causative of the bilitcrals, which belong to the 
second group. 

It is probable that the verb had a special form denoting condi- 
tion, as in Arabic, There was a causative form prefixing and 
traorsH of forms resoinliling Pirl and Niphal are observed. Some 
roots are reduplicated wholly or in part with a frequentative 
meaning, and tliero arc traces of gemination of radicals. 

I ii very early texts this is the past indicative, 
hut mons commonly it. is used in aentencoa such as, gm-n-f wy 
' h\h my, “he found me I stood,” “he found me standing.” 
The imiieative use was soon given up and the pscmlo-participlc was 
cnqjloyrd only predicate, especially indicating a state ; e.g., ntr.t 
im.iy, “the goddess goes”; yxO’hw^dy, “ thou art prosperous.” 
The endings were almok entirely lost in New Egyptian. Tor early 
times they stand thus 


Sing, 3. masc, kto w- 

fera. ty. 

% maw. ty. 

fern. ty. 

1. e. kijiyy. 


Dual wyy. 
tyyw. 


PI. w. 
ty. 

tywny. 

m/%. 


The pseudo-participle seems, by its inflection, to have been the 

t erfect of th© original Semitic conjugation. The simplest form 
sing that of the' #lrd person, it is best arranged like the corre- 
sponding teime in Seinitm gmimmars, beginning with that X)er8on. 
There is no tmee of the Semitic imperfect in Egyptian. The ordi- 
nary conjugation is formed, quite differently. The verbal stem 
is here followed by the subject-suffix or substantivo~^j|m/, “he 


hears ; stn, “ the king hears.” It is varied by the addi- 

tion of particles, &c. , 71 , yn, hr, tw, thus : — 

Mm-f, “he hears”; Mm-io-f, “he is heard” (pi. Mni-yy-sn, 
“they are heard”); kdm-tw-f, “he is heard”; kdm-n-f, “he 
heard ^ ; kdai^n-tw-f, “he was heard” ; also, kdrn-yn-f, kdm-^r-f, 
kdm~7c -f. Each form has special uses, generally difficult to define. 
kdxn-f seems rather to be imperfect, kdni-n-f perfect, and generally 
to express the past. Later, kdm-f is ordinarily expressed by peri- 
phrases ; but by the joss of n, kdm-n-f became itself sdm-f, which 
IS the ordinary past in demotic. Coptic preserves forms of 

many verbs in its causative (e.p., TaiJljOq ‘"cause him to live,” 

from Egyptian dy.t 'nh-f), and, in its periphrastic conjugation, the 
same forms of wn, “be,” and yry, “do.” With kdTn,-/ {sedmo-f) 
was a more emphatic form [ekdomef], at any rate in the weak 
verbs. 

The above, with the relative forms mentioned below, are sup- 
posed by Erman to be derived from the participle, which is placed 
first for emphasis: thus, kdm.w kin, “hearing is the king”; 
kdm-f, foTsdm-fy, “hearing he is.” This Egyptian paraphrase of 
Semitic is just like the Irish paraphrase of English, “ It is hearing 
he IS.” 

The i7nperative shows no ending in the singular ; in the plural it 
has y, and later w ; of. Semitic imperative. 

The infinitive is of special importance on account of its being 
preserved very fully in Coptic. It is generally of masculine form, 
but feminine in iii. inf. (as in Semitic), and in causatives of 
biliterals. 

There are relative forms of kd7n-f and kdm-n-f, respectively 
kdm.wfi (masc.), kdm.tmfi (fern.), &; g . They are used when the 
relative is the object of the relative sentence, or has any other 
position than the subject. Thus, may mean “she whom 

he hears,” “she who[se praises] he hears,” “she [to] whom he 
hears [someone speaking],” «fec. There are close analogies between 
the fnnctioii of the relative particles in Egyptian and Semitic ; and 
the Berber languages possess* a relative form of the verb. 

Participles. — These are active and passive, perfect and imper- 
fect, in the old language, but all are replaced by periphrases in 
Coptic., 

V trial Adjectives. — There is a peculiar formation, kdrfi-ty-fy, “he 
who shall hear,” probably meaning originally “he is a hearer,” 
kdm.ty being an adjective in y formed from a feminine (i) form 
of the infinitive, which is occasionally found even in triliteral 
verbs; the endings are: sing., masc. ty-fy, fern, ty-ky', pi., 
masc. txj-kxi, fern, ty-kt. It is found only in Old Egyptian. 

Particles. — There seems to be no special formation for adverbs, 
and little use is made of adverbial expressions. Prepositions, 
simple and compound, are numerous. Some of the commonest 
simple propositions are % “for,” r “to,” m “in, from,” hr 
“ upon.” A few enclitic conjunctions exist, but they are indefinite 
in meaning — kwt a vague “but,” grt a vague “moreover,” &c. 

Coptic presents a remarkable contrast to Egyptian in the pre- 
cision of its periphrastic conjugation. There are two present 
tenses, an imperfect, two perfects, a pluperfect, a present and a 
past frequentative, and three futures besides future perfect ; there 
are also conjunctive and optative forms. The negatives of some of 
these are expressed by special prefixes. The gradual growth of 
these new forms can be traced through all the stages of Egyptian. 
Throughout the history of the language we note a tendency to 
periphrasis and pleonasm ; but there was no great advance towards 
precision before demotic. In demotic there are distinguishable 
a present tense, imperfect, perfect, frequentative, future, future 
perfect, conjunctive, and optative ; also present, past, and future 
negatives, &c. The passive was extinct before demotic ; demotic 
and Coptic express it, clumsily it must be confessed, by an im- 
personal “they,” t,g., “they bore him” stands for “he was 
born.” 

It is worth noting bow, in other departments besides the verb, 
the Egyptian language was far better adapted to practicalends during 
and after the period of the Deltaic dynasties (XXII.-XXX.) tfian 
over it was before. It was both simplified and enriched. The in- 
flections rapidly disappeared, and little was left of the distinctions 
between masculine and feminine, singular dual and plural-~except 
in the pronouns. The dual number had been given up entirely at 
an earlier date. The pronouns, both personal and demonstrative, 
retained their forms very fully. As prefixes, suffixes, and articles, 
they, together with some auxiliary verbs, provided the principal 
mechanism of the renovated language. An abundant supply of 
useful adverbs was gradually accumulated, as well as conjunctions, 
so far as the functions of the latter were not already performed by 
the verbal prefixes. These great improvements in the language 
correspond to great changes in the economic condition of the 
country ; they were the result of active trade and constant inter- 
course of all classes of Egyptians with foreigners from Europe 
and Asia. Probably the best stage of Egyptian speech was that 
which immediately preceded Coptic. Though Coptic is here and 
there more exactly expressive than the best demotic, it was spoilt 

S. Ill — 92 
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by too mucb Greek, dnpUcating and too often expelling natiye 
expressions that Avere already adequate for its very simple require- 
ments. Above all, it is absurdly and clumsily pleonastic. 

The Whiting. 

Tlie ancient Egyptian system of writing, so far as 'we 
know, originated, developed, and finally expired strictly 
within the limits of tlie Nile YaUey. The germ of its 
existence may have come from without, but, as 'we know 
it, it is essentially Egyptian and intended for the expres- 
sion of the Egyptian language. About the 2nd century 
B.C. the semi-barbarous inhabitants of Ethiopia contrived 
to adapt it to their own idiom in modified forms of hiero- 
glyphic and demotic, which are still undecipherable, and 
the demotic writing of Ethiopia may have been employed 
as late as the 5th or 6th century a.d. Egyptian hiero- 
glyphic was carried by conquest into Syria, certainly 
under the XIXth Dynasty, and again under the XXYIth 
for the engraving of Egyptian inscriptions ; but in the 
earlier period the cuneiform syllabary, and in the later the 
“ Phoenician alphabet, had obtained a firm hold there, and 
we may be sure that no attempt was made to substitute 
the Egyptian system for either of these. In very early 
times a number of systems of writing already reigned in 
different countries forming a compact and not very large 
a,rea — from South Arabia to Asia Minor, and from Persia 
to Crete and Egypt. ^Yhether they all sprang from one 
common stock of picture-writing we shall perhaps never 
know, nor can we as yet trace the influence which one 
great system may have had on another. Prom the evi- 
dence at present available, it seems likely that Egyptian 
hieroglyphic was not the direct ancestor of any system 
outside the valley of the Nile. 

It is certain that the mode of writing in Egypt from 
the lYth Dynasty onwards was essentially the same as 
that which was extinguished by the fall of paganism in the 
4th century a.d. Its elements in the hieroglyphic form 
are pictorial, but each hieroglyph has one or more well- 
defined functions, fixed by convention in such a manner 
that the Egyptian language is expressed word by word. 
Although a picture sign may at times have embarrassed the 
skilled native reader by offering a choice of fixed values or 
functions, it was never intended to convey merely an idea, 
so as to leave to him the task of putting the idea into his 
own words. How far this holds good for the period before 
the lYth Dynasty it is difficult to say. The known inscrip- 
tions of the earlier times are so brief and so limited in range 
that the mode of writing them cannot yet be fully investi- 
gated. As far back as the 1st Dynasty, phonograms (see 
below) were in full use. But the spelling then was very con- 
cise : it is possible that some of the slighter words, such as 
prepositions, were omitted in the writing and were intended 
to be supplied from the context. As a whole, we gain the 
impression that a really distinct and more primitive stage 
of hieroglyphic 'writing by a substantially vaguer notation 
of words lay not far behind the time of the 1st Dynasty. 

The employments of the signs are of three kinds : each represents 
(1) a whole word ; or (2) a sound as part of a word ; or (3) pictori- 
allj defines the meaning of a word the sound of which has 
already been given by a sign or group of signs preceding. For 
instance, is the conventional picture of a draughtboard 

(shown in plan), with the draughtsmen (shown in elevation) on its 
edge this sign (1) signifies the word mn, “set,” “firm” ; or (2), 

in the group ^ , represents the same sound as part of the word 


“good” ; or (3), in the group /wwv\ snt, it shows that 

-o 

the meaning is a “draughtboard,” or “draughts.” Thus signs, 
according to their employment, are said to he (1) “word -signs,” 
(2) “phonograms,” or (3) “determinatives.” 

WoED‘SiGKs. — The word-sign value of a sign is, in the first place, 


the name of the object it represents, or of some material, or 
quality, or action, or idea suggested by it. Thus ^ is hr, “face ” ; 

, a vase of ointment, is mrh.t, “ointment”; is wdb, 

“ turn.” Much investigation is still required to estabKsh the origins 
of the values of the signs ; in some cases the connexion between the 
pictures and the primary values seems to be curiously remote. 
Probably all the signs in the hieroglyphic signary can be employed 
in their primary sense. The secondary value expresses the conso- 
nantal root of the name, and any, or almost any, derivative from that 
root : as when - 0— , a mat with a cake upon it, is not only htjp, 
an “offering-mat,” but also litp in the sense of “conciliation,” 
“peace,” “rest,” “setting” (of the sun), with many derivatives. 
In the third place, some signs may be transferred to express 
another root having the same consonants as the first : thus 0 ^ 
the ear, by a play upon words can express not only “hear,” 
but also kdm, “paint the eyes.” 

Phoxogeams. — Only a limited number of signs are found with 
this use, hut they are of the greatest importance. By searching 
throughout the whole mass of inscriptions, earlier than the periods 
of Greek and Roman rule, when great liberties were taken with the 
writing, probably no more than one hundred different phonograms 
can he found. The number of those commonly employed in good 
writing is between seventy and eighty. The most important phono- 
grams are the uniliteral or alphabetic signs, twenty-lour in number 
in the Old Kingdom and without any homophones : later these were 
increased by homophones to thirty. Of bilateral phonograms — each 
expressing a combination of two consonants — there were about fifty 
commonly used : some fifteen- or twenty were rarely used. As 
Egyptian roots seldom exceeded three letters, there was no need for 
triliteral phonograms to spell them. There is, however, one tri- 


literal phonogram, the eagle, 


tyw, or tin (?), used for the 


plural ending of adjectives in y formed from words ending in t 
(whether radical or the feminine ending). 

The phonetic values of the signs are derived from their word- 
sign values and consist usually of the bare root, though there are 
rare examples of the retention of a flexional ending ; they often 
ignore also the weaker consonants of the root, and on the same 
principle reduce a repeated consonant to a single one, as when the 
hoe K, hnn, has the phonetic value hn. The history of some of the 
alphabetic signs is still very obscure, but a sufficient number of 
them have been explained to make it nearly certain that the values 
of all were obtained on the same principles.^ Some of the ancient 
words from which the phonetic values were derived probably fell 
very early into disuse, and may never be discoverable in the texts 
that have come down to us. The following are among those most 
easily explained : — 


Ij , reed flower, value y and N ; from (j 

2 /’, “reed.” 

(It seems as if the two values y and b? are obtained by choosing 
first one and then the other of the two semi-consonants composing 
the name.) 

D , forearm, value '(i^) > from 

- '(v), “ hand.” 

<rz> , mouth, = r ; , , 

, r, “mouth.” 

, belly and teats, = h] ,, 

“belly.” 


(The feminine ending is hero, as usual, neglected.) 


t- J, tank, value ^ ; from ' “tank.” 


A > slope, 


= 3^; 





“slope, 

height. 


>»* 


(The doubled weak consonant is here neglected.) 
cSa, hand, value from , d.t, 



“hand.” 

“cobra.” 


For some alphabetic signs more than one likely origin might be 
found, while for others, again, no clear evidence of origin is yet 
forthcoming. 


^ “ Acrophony ” (giving to a sign the value of the first letter of its 
name) was indulged in only by priests of the latest age, inventing fan- 
tastic modes of writing their “ vain repetitions ” on the temple walls. 
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It 1ms already been explained that the writing expresses only 
consonants. In the Graeco - Roman period various imperfect 
attempts were made to render the vowels in foreign names and 

words by the semi-vowels as also by fl , the consonant "aiyin, 

which ^ originally represented, having been reduced in speech 
by that time to the power of aleyh only. Thus, IlroXegatos is 
spelt JPiwrmys, Antoninus, 'M'nyiiws or Fntnyns, ka. &c. Much 
earlier, throughout the New Kingdom, a special ‘‘syllabic” 
orthograpliy was used for foreign names and words ; according to 
AV. Max Muller {Asien uoid Eiiropa^ 1893, chap. v. ), this represents 
an endeavour to express the vocalization ; but, if so, it was carried 
out with very little system. 

Detekminatives. — Almost any sign can be used as a determin- 
ative, but there are certain generic determinatives that are very 
common, g.cj. : — 

; of all actions of the mouth — eating and speaking, likewise 
5^0 silence, and hunger. 


. 1 I- . I 

AAA/wv , npple-lines ; or liquid, 
vwwv 

, hide ; of animals, also leather, &g. 

; of plants and fibres. 

; of flesh. 

a sealed pai^yrus-roll ; of books, teaching, law, and of 
abstract ideas generally. 

OliTiioaRAPHY. — Tho most primitive form of spelling in the 
hieroglyphic system would bo by one sign for each word, and the 
moniimouts of tho LsL Dynasty show a decided tendency to this 
mode. Examples of it in later times are preserved in the royal 
cartouches, for hero the monumental stylo demanded special con- 
ciseness. Thus, for instance, the name of Thotlimes III. — 


MN-UPll-R— is s|)ollod^Q name of the 


Sun-god, with customary deference to tho deity it is written first 
though ])ronuunocd last.) A number of common words — preposi- 
tions, — with only one consonant are spelled by single alpha- 

betic signs in ordinary writing. AVord-sigiis used singly for the 
names of objects arc genex’ally marked with I in classical writing, 


as- 


-■O’ 


V’‘: 


‘iMiart,” , hr, “faoo,”&c. 


But tho use of hare word-signs is not common. Flcxional con- 
sonants are almost always marked by phonograms, except in very 

early times ; as when tho feminine word “cobra,” is 

spelled . Also, if a sign had more than one value, a phono- 

I V 

gram would Im\ atlded to indicate which of its values was intended : 

thus ^ in “ho,” but in ^ it is ^tn, “king.” 

Further, owing to tho vast number of signs employed, to prevent 
confusion of one with another in rapid writing thev were generally 
provided with “ phonetic complements,” a group being less easily 

misread than a single letter. Kg. , wi, “command,” is regu- 
larly written I wd(ta) ; but “white,” is written 

I ^ Eedimdanco in writing is tho rule j for instance, 5’ 

is often spelled Qi)F (*). Bilitoral phonograms are 

very rare <w phonoiio eomplemonta, nor are twm hiliteral phono- 
grams employt^d together in widting the radicals of a word.. 

Siwlling of words purely in phonetic or oven alphabetic charac- 
ters is nut. uiH'oinaion, the determinative being generally added. 
Thus in the pyramid texts we And in one oopy of a text J^r, 

“become,” written in another variant spell- 

ings arc. very important for fixing the readings of word-signs. It 
is iiotewortiiy that thougli words were so freely spelled in alpha- 


betic characters, especially in the time of the Old Kingdom, no 
advance was ever made towards excluding the cumbersome word- 
signs aud biliteral phonograms, which, by a judicious use of deter- 
minatives, might well have been rendered quite superfluous. 

FAJjMoaKAVUY. —merogIy]jhic, — ThQ main dimion is into 
monumental or epigraphic hieroglyphs and written hiero- 
glyphs. The former may be rendered by the sculptor or 
the painter in stone, on wood, &e., with great delicacy of de- 
tail or may be simply sunk or painted in outline. AVhen finely 
rendered they are of great value to the student investigating 
the origins of their values. No other system of writing bears 
upon Its face so clearly the history of its development" as the 
Egyptian ; yet even in this a vast amount of work is still re- 
quired to detect and disentangle the details. Monumental hiero- 
glyphic did not cease till the 3rd century a.d. The written 
hieroglyphs, formed by the scribe with the reed pen on papyrus, 
leather, wooden tablets, &c., have their outlines more or less 
abbreviated, producing eventually the cursive scripts hieratic and 
demotic. The written hieroglyphs were employed at all periods, 
especially for religious texts. 

Sieratic. — A kind of cursive hieroglyphic or hieratic witting is 
found even in the 1st Dynasty. In the Middle Kingdom it is 
well characterized, and in its most cursive form seems hardly to 
retain any definable trace of the original hieroglyphic pictoes. 
The style varies much at different periods. 

Demotic. — Widely varying degrees of cursiveness are at all 
periods observable in hieratic ; but, about the KXYIth Dynasty, 
which inaugurated a great commercial era, there was something hke 
a definite parting between the uncial hieratic and the most cursive 
form afterwards known as demotic. The employment of the one 
was thenceforth almost confined to the copying of religious texts 
on papyrus, while the other was used for all common purposes. 
Towards the end of the Ptolemaic period, though hieroglyphic and 
hieratic continued to be employed, demotic became the medium for 
writing every class of text, literary and religious works as well as 
the legal documents and letters, to which its use up to that time 
seems to have been practically limited. The cursive ligatures of 
old demotic had given birth to new symbols which were carefully 
and distinctly formed, and an epigraphic variety was engraved on 
stone, as in the case of the Rosetta Stone itself. One of the most 
characteristic distinctions of later demotic is the minuteness of the 
writing. 

Egypt had long been bilingual when, in papyri of the 
2nd century a.d., we begin to find transcripts of the 
Egyptian language into Greek letters : so written we have 
a magical text and a horoscope, probably made by 
foreigners or for their use. The infinite superiority of the 
Greek alphabet with its full notation of vowels was readily 
seen, but religious scruples as yet barred the way to its full 
adoption. The triumph of Christianity banished the old 
system once and for all ; even at the beginning of the 
4th century the native Egyptian script scarcely survived 
north of the Nubian frontier at Philae ; a little later it 
expired entirely, leaving six signs as a legacy to the 
Coptic alphabet. 

For investigations into the origins of hieroglyphs, see Petrie’s 
Medium^ 1892, and the Memoirs of the Arohseological Survey of 
the Egypt Exploration Fund, especially Beni Kasanj pt. iii., 
1896 ; A Collection of Kieroglyyhs, 1898 ; and TJieMastabco of Btah- 
hetej) and AlchethetG;p, pt. i. 1900. (f. LL. G.) 

Ehrenfeldy formerly a town of Prussia, now united 
municipally with Cologne {q.v.). Population (1900), 
26,895. 

EibenstOCk| a town of Germany, near the Mulde, 
17 miles south-south-east by rail of the town and in the 
circle of Zwickau, kingdom of Saxony. It is a principal 
seat of the tambour embroidery. Population (1890), 
7166 i (1900), 7468. 

Eider, a river of Prussia, in the province of Schleswig- 
Holstein. It rises to the south of Kiel, flows flrst north, then 
west (with wide -sweeping curves), and after a course of 
117 miles enters the North Sea at Tdnning. It is navigable 
up to Eendsburg, and is embanked through the marshes, 
across which in its lower course it cuts its way. The 
Eider Canal, constructed in 1777-84, leaves the Eider 
at the point where it turns to the west and enters 
the Bay of Kiel at Holtenau. Length, 28 miles; super- 
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ficial width, 100 feet; depth, Ilf feet. It was hampered 
by six sluices, but was used annually by some 4000 
vessels. This was in 1887-95 converted into the Emperor 
William Canal, for which see Canals. 

Eiffel Towefa — Erected for the Exposition of 
1889, the Eiffel Tower, in the Champ de Mars, Paris, 
is by far the highest artificial structure in the world, and 
its height of 300 metres (1092 feet) surpasses that of the 
obelisk at Washington by 537 feet, and that of St Paul’s 
Cathedral by 688 feet. Its framework is composed essen- 
tially of four uprights, which rise from the corners of a 
square measuring 100 metres on the side; thus the area 
it covers at its base is nearly 2-^- acres. These uprights 
are supported on huge piers of masonry and concrete, the 
foundations for which were carried down, by the aid of 
iron caissons and compressed air, to a depth of about 15 
metres on the side next the Seine, and about 9 metres on 
the other side. At first they curve upwards at an angle 
of 54° ; then they gradually become straight er, until they 
unite in a single shaft rather more than half-way up. The 
first platform, at a height of 57 metres, has an area of 5860 
square yards, and is reached either by staircases or lifts. 
The next, accessible by lifts only, is 115 metres up, and 
has an area of 32 square yards; while the third, at 276, 
supports a pavilion capable of holding 800 persons. 
Nearly 25 metres higher up still is the lantern, with 
a gallery 5 metres in diameter. The work of building 
this structure, which is mainly composed of iron lattice- 
work, was begun on 28th January 1887, and the full 
height was reached on 13th March 1889. Besides being 
one of the sights of Paris, to which visitors resort in 
order to enjoy the extensive view that can be had from 
its higher galleries on a clear day, the tower is used to 
some extent for scientific and semi-scientific purposes; 
thus meteorological observations are carried on. It 
formed the objective in the flying-machine trials of October 
1901, when M. Santos-Dumont succeeded in winning the 
Deutsch prize with an air-ship designed and constructed 
by himself. The engineer under whose direction the 
tower was constructed was M. Ale xan dre Gustave 
Eiffel (bom at Dijon on 15th December 1832), who had 
already had a wide experience in the construction of large 
metal bridges, and who designed the huge sluices for the^ 
Panama Canal,' in connexion with which there were the 
famous scandals in 1893. 

Eileriburg', a town of Prussia, province of Saxony, 
31 miles by rail east from Halle. It hafe manufactures of 
cloth, calico, chemicals, machinery, tobacco, and baskets, 
quilting, and brewing. Population (1885), 11,032; (1900), 
15,145. 

EinbOCk, a town of Prussia, province of Hanover, 
50 miles by rail south from Hanover. The municipal anti- 
quarian museum is preserved in the chapel (restored) of 
Zum Heiligen Geist. Here are an engineering school and 
a textile school. Population (1885), 7091; (1900), 7974. 

Eisenach, a town of Germany, second capital of 
the grand duchy of Saxe -W eimar, at the north - west 
foot of the Thuringian Eorest, 32 miles by rail west 
from Erfurt. The Nicolai Kirche was restored in 1887, 
and Georg Kirche in 1899. There are monuments to 
Sebastian Bach (1884), to Luther (1895), and to the war 
of 1870-71. The house (now museum) in which Fritz 
Eeuter lived (1863—74), his grave in the new church- 
yard, and the Eichard Wagner Museum should he men- 
tioned. At Eisenach are a school of forestry, a school of 
design and the industrial arts, teachers’ seminaries, an 
infirmary, and a prison. Population (1885), 19,743- 
(1901), 31,580. \ ; 


EiS©ri©rz (“Iron ore”), a market-place and old 
mining town in the government district of Leoben, Upper 
Styria, Austria, the chief centre of the Styrian iron industry. 
It is situated in a deep vaUey, dominated on the east by 
the Pfaffenstein (6140 feet) and on the west by the 
Kaiserschild (6830 feet). It has an interesting example 
of a mediaeval fortified church, a Gothic edifice founded 
by Eudolph of Hapsburg in the 13th century and re- 
built in the 16th. The Erzherg, or Ore Mountain, which 
closes the valley on the south, furnishes such rich ore that 
it is quarried in the open air like stone, in the summer 
months. There is documentary evidence of the mines 
having been worked as far back as the 12th century. 
They afford employment to two to three thousand hands 
in summer and about half as many in winter, and yield 
some 150,000 tons of iron per annum. Eisenerz possesses, 
in addition, twenty-five furnaces, which produce iron, and 
particularly steel, of exceptional excellence. It is con- 
nected with the neighbouring mining and smelting centre 
of Vordernberg, at the other side of the Erzherg (3000 
inhabitants), by a mountain railway on the cogged-wheel 
system, with an average gradient of 68 : 1000. Population 
(1890), 5740; (1900), 6494. 

EiSleben, a town of Prussia, province of Saxony, 
24 miles by rail west by north from Halle. It was the 
birthplace and deathplace of Luther, to whom a monu- 
ment by Siemering was unveiled in 1883. Eisleben has 
a mining school, and is the seat of copper, silver, and 
iron mines, and of works for smelting the ore, and 
also produces flower and vegetable seeds. Population 
(1885), 23,175; (1900), 23,898. 

Ekaterinburg'^ a district town of Eussia, 311 
miles by rail south-east of Perm, on the Iset river. It is 
the most important and most rapidly developing town of 
the Urals. Population (I860), 19,830; (1897), 55,488. 
It is the seat of the central mining administration, and has 
a mining chemical laboratory for the assay of gold extracted 
both in the Urals and Siberia, a mining school, an Imperial 
stone-cutting factory, the Ural Society of Naturalists, a 
first-class magnetic and meteorological observatory, and 
many banks. Altogether, it is one of the best provincial 
tovms of Eussia. There are, besides, one large steam flour 
mill, candle works, several machinery works, woollen mills, 
paper works, soap works, and tanneries, and many stono- 
cutting factories and workshops, the produce of which is 
widely exported. Altogether, over 2000 persons work in 
the factories, and nearly as many in the workshops. Many 
of the residents are engaged in gold mining. The trade in 
goods exported from the Urals and imported from Eussia 
is very large, and two important fairs are hold. Nearly 
40 gold and platinum mines, 32 iron works, and numbers 
of other works and factories are scattered in the district, 
while wheels, travelling boxes, all sorts of hardware, bobts, 
and so on are fabricated on a great scale in the villages. 

Eka.teril10Cla.V*, a town of Eussia, North Caucasia, 
capital of the province of Kuban, situated on the right 
bank of the Kuhafi, 531 miles north-west of Tiflis, on the 
railway from Eostov to Novorossiysk, 85 miles by rail 
from this seaport. Founded in 1794 as a small fort, its 
population has grown from 9620 in 1860 to 65,700 in 
1897. It has gymnasia for hoys and girls, various pro- 
fessional schools, an experimental fruit-farm, and a natural 
history museum. A considerable trade, especially in grain, 
is carried on by its merchants. 

Ekaterino-Nikolskaya, a Cossack village of 
Eussia, province of the Amur, 340 miles below Blagovyes- 
chensk, at the spot where the Amur enters a gorge through 
which it pierces the Little Khiugan. The road which runs 
along the middle Amur ends at this spot, and when the 
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river carries ice in. spring and winter, all communication 
with the lower Amur is practically interrupted there. 
It is the centre of government for the Amur Cossacks. 
Population, about 2000. 

Ekfl-tGriilOSlaVi a province of South Pussia, 
having Poltava and Kharkoff on the JST., the Don province 
on the E., the Sea of Azov and Taurida on the S., and 
Kherson on the W. Area, 24,478 square miles. Its surface 
is undulating prairie gently sloping south and north, with a 
few hills reaching 1320 ft. in the north-east, where a gentle 
swelling (the Don Hills) compels the Don to make a great 
curve eastwards. Another row of hills, to which the east- 
ward bend of the Dnieper is due, rises in the west. These 
hills have a crystalline core (granites, syenites, and diorites), 
while the surface strata are Carboniferous, Permian, 
Cretaceous, and Tertiary. The province is rich in 
minerals, especially in anthracite and coal, iron ores, and 
rock-salt. Granite, limestone, grindstone, slate, as also 
graphite, manganese, and mercury, are found. It is 
watered by the Dnieper, the Don, and their tributaries, 
and several affluents of the Sea of Azov. The soil is 
a very fertile black earth, but the crops have occa- 
sionally to suffer from droughts — the average yearly 
rainfall being only 15 inches. Forests are scarce. Popu- 
lation (1860), 1,138,750; (1897), 2,112,651— chiefly Little 
Uussians, partly Great Russians, and some Greeks. The 
land is owned as follows : the peasants hold in communal 
ownership 37 per cent., and in private ownership 4 per 
cent.; nobility, 31 per cent.; German colonists, 9*5 per 
cent. ; Greeks, 7 ])er cent. ; the remainder being owned by 
various persons and companies. 

WiiOJit is grown extensively with the aid of modern machinery, 
and the avoriigo crops are 7,580,000 rpiarters of various cereals, 

577.000 quartiii’s of potatoes, and about 1000 cwt. of tobacco. 
Vinos have been grown lately. There wero in 1895, 295,670 horses, 
653,770 honied cattle, and 2,174,350 sheep — nearly 6700 tons of 
raw wool being obtained every year. Mining attains every year 
more and more importance, the returns in South Russia (Ekater- 
iiiofllav ami Don) being, in 1896, coal from 83 mines, 2,926,000 
tons (12,000 workers) ; iron ore from 19 mines, 1,208,000 tons ; 
manganoso ore (4 mines), 45,550 tons ; iron (all in Ekaterinoslav), 
608,(500 tons ; steel, 51,i00 tons ; rails, 246,000 tons ; iron goods, 

50.000 tons. Besides, mercury, ore, and fireclay are extracted. 
Nearly 40,000 ]Hirson9 find occupation in factories, of which the iron 
works ami the 34 agricultural niachineiy works are the most import- 
ant, while in the district of Mariupol the making of agricultural 
iinph'inents and machinery ha.s undergone a very great extension 
as a domestic industry in the villages. Grain is exported to a 
very largo e.xteut (about 950,000 tons, and 520,000 tons in transit), 
viit the Dnieper, the Bohastopol railway, and the port of Mariupol. 
Nearly 4000 boats and 1000 rafts are loaded and unloaded every 
year, carrying over 2,000,000 tons of goods (value 13,000,000 
roubles), and giving occupation to 27,000 men. The port of 
Mariupol is visited every year by about 80 steamers and 40 sail- 
ing vessels engaged in foreign trade, and 1600 vessels engaged in 
coasting. The government is bettor provided with schools, 
gymmmia, professional and primary, than many other governments 
of Russia. Tlio chief towns of its 8 districts are : Ekaterinoslav 
(121,216 inhabitants), Alexandrovslc (16,393), Bakhmut (19,416), 
Mariupol (31,772), Novomoskovsk (12,862), Pavlograd (17,188), 
Blavyanoserbsk (3120), and Verkhnednyexirovsk (11,607). 

(P. A. K.) 

Ekat0r*lriosla.v, capital of the above province, on 
the right bank of the Dnieper, 607 miles by rail south- 
Bouth-west of Moscow. It is a rapidly growing town, well 
proyided with schools, including a number of professional 
ones, and is an imi)ortant depot for timber shipped down 
the Dnieper, as also for grain. Its iron works, steam flour- 
mills, and agricultural machinery works give occupation 
to 5000 workers. Considerable trade is carried on in 
cattle, grain, and raw wool. Population (1861), 18,881, 
without suburbs ; (1897), 121,216. 

ElSlbUgra^ a district town of Russia, government and 
279 miles south-east of Yyatka, on Kama river, near its 
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junction with Totma. It has steam flour-mills, and carries 
on a brisk trade in exporting corn. Population, 9776. 

• famous AnaniinsJciy Moghilnih (burial-place) is on the 
right bank of the Kama, 3 miles Irom above the town. It was dis- 
covered in 1858, was excavated by Alabin, Lerch, and Nevo- 
struyeff, in charge of the Archaeological Commission, and has since 
supplied extremely valuable collections of archaeological objects 
belonging to the Stone, Bronze, and Iron Ages. It represented 
first a mound, about 500 feet in circumference, adorned with decor- 
ated stones (which have disappeared), and contained an inner 
wall, 65 feet in circumference, made of uncemented stone flags. 
Nearly 50 skeletons were discovered in it, mostly laid upon burned 
logs, surrounded with pots tilled with partially burned bones. A 
great variety of bronze decorations and glazed clay pearls were 
strewn round the skeletons. The knives, daggers, and arrow- 
points are of slate, bronze, and iron, the two last being very rough 
imitations of stone implements. On one of the funeral flags the 
image of a man, without moustaches or beard, dressed in a costume 
and helmet recalling those of the Circassians, was discovered. The 
exact period of these funeral mounds is not known. 

Elastic Systems^ — In the article Elasticity 
{JEncy. Brit, vol. vii.) there is an outline of the general 
mathematical theory of Elasticity, and an account of the 
results obtained by applying it to the solution of the very 
important problem of the torsion of prisms. The present 
article is meant to supplement the former one by giving 
an account of some of the results that have been arrived 
at in the application of the theory to other problems. 

1. Flexure of a Beam . — The simple theory of the bend- ■ 
ing of a beam by applied couples has been explained in 
the original article, §§ 57-62. If M is the couple, the 
central line of the beam is bent into a circle of radius 
EI/M, where E is the Young’s modulus of the material, 
and I is the moment of inertia of the cross-section about 
the axis through its centroid at right angles to the plane 
of flexure. This plane is supposed to contain one prin- 
cipal axis of inertia of each cross-section,^ and the locus of 
the perpendicular principal axes after flexure is a surface 
cutting the plane 
of flexure at right 
angles and known 
as the “ neutral 
surface”; the 
traces of this sur- 
face are dotted in 
Fig.l. The quan- 
tity El is known 
as the “ flexural 
rigidity.” The 
applied couple M is balanced at any section by a couple 
arising from the stress exerted across the section. Sup- 
posing, to fix ideas, that the curve into which the central 
line is bent is concave downwards, the stress at any 
point above (below) the neutral surface is simple longi- 
tudinal tension (pressure) of amount per unit area equal 
to the product of M/I and the distance of the point 
from the neutral surface. The corresponding strain 
consists of extension (contraction) of the longitudinal 
fibres above (below) the neutral surface accompanied 
by lateral contraction (extension) of the perpendicular 
fibres, and the effect of the lateral strain is seen in the 
change of shape of the section producing the anticlastic 
curvature of the beam (cf. Elasticity, FJney. Brit. 
vol. vii, p. 809). The extension (contraction) of a 
longitudinal fibre distant y above (below) the neutral 
surface is My/EI, and the lateral contraction (extension) 
is crMy/EI, where o- is the ^‘Poisson’s ratio” of the 
material (a fraction nearly equal to J for most hard 
solids). The displacements produced are — (1) a deflexion 
of the central line by which the centroid of each cross- 

1 When this is tlie case the beam is said to be bent in a '‘principal 
plane.” 
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section comes to its proper place on the curved central 
line ; (2) a rotation of the plane of each cross-section about 
the axis through its centroid at right angles to the plane 
of flexure, of such an amount as to place it at right angles 
to the curved central line ; (3) a distortion of the shape of 
each cross-section in its own plane producing the anti- 
clastic curvature. 

2. That this theory requires modification when the load 
does not consist simply of terminal couples can he seen 
most easily by considering the problem of a beam loaded 
at one end with a weight "W, and supported in a hori- 
zontal position at its other end. The forces that are 
exerted at any section y), to balance the weight W, must 
reduce statically to a vertical force W and a couple, and 
these forces arise from the action of the part Ap on the part 
'Bp (see Fig. 2), i.e., from the stresses across the section 
at p. The stress that suffices in the simpler problem gives 
rise to no vertical force, and it is clear that in addition to 
longitudinal tensions and pressures there must be shearing 
stresses at the cross-sections. The determination of the 
character of these, and of the corresponding strains and 
displacements, was effected by Saint-Yenant and Clebsch 
for a number of forms of sections by means of an analysis 
of the same kind as that employed in the solution of the 
torsion problem. 



W 


Fig. 2. 

3. Let I te the length of the beam, cc the distance of the section 
p from the fixed end A, y the distance of any point below the 
horizontal plane through the centroid of the section at A, then the 

bending moment at p is - x), and the 

longitudinal tension P at any point on 
the cross -section is and 

this is related to the bending moment 
exactly as in the simpler problem. 

4. The expressions for the 
shearing stresses depend on 
the shape of the crgss-section. 
Taking the beam to be of 
isotropic _ material and the 
cross-section to he an ellipse 
of semiaxes a and 5 (Pig. 3), the 
a axis being vertical in the un- 
strained state, and drawing 
the axis s at right angles to the plane of 
flexure, the vertical shearing stress IT at 
any point (y, z) on any cross-section is 
+ or) + 

The resultant of these stresses is W, but the 
amount at the centroid, which is the maximum 
amount, exceeds the average amount Wfirab 
in the ratio ' ' ’ 

{4a2(l + tr) 4- + r^){l -|- a). 

Taking <r=J, this ratio is f for a circle, nearly | for a flat elliptic 
bar with the longest diameter vertical, nearly f for a flat eUifec 
bar with the longest diameter horizontal. ^ 

In the same problem the horizontal shearing stress T at anv 
point on any cross-section is of amount 



Pisf. 3. 
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The resultant of these stresses vanishes ; but, takiug as before 
cr=L and putting for the three cases above a=b, a=10b, h = lQa, 
the ratio of the maximum of this stress to the average vertical 
shearing stress has the values f , nearly yVj nearly 4. Thus the 
stress T is of considerable importance when the beam is a plank. 

As another example we may consider a circular tube of external 
radius Tq and internal radius r^. We find 


P=- 


4W 


U = 


W 


2(l-}-(r)7r(ro^-r3 


{l-xhy, 

^^[(3 + 2e-){j-o2 + n=-2/= 


_ yrf 




==)}-(l-2<r)sq 


T=- 


■vv 




(l-l-£r)7r(?’o‘^-riq L 


1 -f- 2(7 (3 -h 2cr) 


(2/-^ + 1=2)2 j 2'-' 


and for a tube of radius r and small thickness t the value of P and 
the maximum values of U and T reduce approximately to 

P = - W{ Z - x)yl'7rTH 
ITmax = 'WI’7rrt, Tmax = W/Stt?'/. 

The greatest value of U is in this case approximately twice its 
average value, but it is possible that these results for the bending 
of very thin tubes may be seriously at fault if the tube is not 
plugged, and if the load is not applied in the manner contemplated 
in the theory (cf. § 9). In such cases the extensions and contrac- 
tions of the longitudinal fibres may be practically confined to a 
small part of the material near the ends of the tube, while the rest 
of the tube is deformed without stretching. 

5. The shearing stresses U, T on the cross-sections are 
necessarily accompanied by shearing stresses on the longi- 
tudinal sections, and on each such section the shearing 
stress is parallel to the central line ; on a vertical section 
z = const, its amount at any point is T, and on a horizontal 
section y = const, its amount at any point is U. 

The internal stress at any point is completely determined 
by the components P, U, T, but these are not principal 
stresses. Clebsch has given an elegant geometrical con- 
struction for determining the principal stresses at any point 
when the values of P, U, T are known. 


±rom tne point u (Jbig. 4) araw lines Ul, UU, UT, to represent 
the stresses P, U, T at 0, on the cross-section through 0, in magni- 
tude, direction and sense, and compound U and T into a resultant 
represented by OE ; the 
plane EOP is a principal 
plane of stress at 0, and 
the principal stress at right 
angles to this plane van- 
ishes. Take M the middle 
point of OP, and with centre 
M and radius ME describe 
a circle cutting the line OP 
in A and B ; then OA and 
OB represent the magzii- 
tudes of the two remaining 
principal stresses. On AB 
describe a rectangle ABDC 
so that DC passes through p,> a 

E; then 00 is the direc- ^ ’ 

of fbe principal stress represented in magnitude by OA, and 
direction of the principal stress represented in magni- 



6. As regards the strain in the beam, the longitudinal 
and lateral extensions and contractions dejx'ml on the 
bending moment in the same way as in the simpler prob- 
lem j but, the bending moment being variable, the anti- 
clastic curvature produced is also variable. In addition to 
these extensions and contractions there are shearing strains 
corresponding to the shearing stresses T, U. The shear- 
ing strain corresponding to T consists of a relative sliding 
parallel to the central line of different longitudinal linear 
elements combined with a relative sliding in a transverse 
horizontal direction of elements of different cross-sections j 
the latter of these is concerned in the production of those 
displacements by which the variable anti clastic curvature 
is brought about ; to see the effect of the former we may 
most suitably consider for the case of an elliptic cross- 
section the distortion of the shape of a rectangular portion 
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of a plane of the material which in the natural state was 
horizontal ^ all the boundaries of such a portion become 
parabolas of small curvature, 
which is variable along the length 
of the beam, and the particular 
effect under consideration is the 
change of the transverse horizontal 
linear elements from straight lines 
such as HK to parabolas such as 
H'K' (Fig. 5) ; the lines HL and 
KM are parallel to the central 
line, and the figure is drawn for 
a plane above the neutral plane. 
When the cross-section is not an 
ellipse the character of the sti’ain is the same, but the 
curves are only approximately parabolic. 

The shearing strain corresponding to TJ is a distortion 
which has the effect that the straight vertical filaments 
become curved lines 
which cut the longi- 
tudinal filaments 
obliquely, and thus 
the cross-sections do 
not remain plane, 
but become curved 
surfaces, and the 
tangent plane to any 
one of these surfaces 
at the centroid cuts 
the central line ob- 
liquely ( Fig. G). The 
angle betAveen these 
tangent ]>lanes and 
the central lino is 
the same at all points of the line; and, denoting it by 
■Jtt + .sq, the value of .sq is expressible as 
sheiiriiig stress at centroid 
rigidity of luatcrial 

atul it thus dopouds on the shape of the cross-section 5 for 
the elliptic Bcctiou of 4 its value is 

Kmd tia“ 4 //- * 




for a circle with this becomes TW/SEto^. The 

vertical filament through the centroid of any cross-section 
becomes a cnibical parabola, as shown in Fig. 6, and the 
contour lines of the curved surface into which any cross- 
Bcction is distorted are shown in Fig. 7 for a circular section. 

7. The deflexion, of the beam is determined from the 
equation 

curvature of central line = bonding moment-r- flexural rigidity, 

and the special con- 
ditions at the sup- 
ported end ; there 
is no alteration 
of this statement 
on account of the 
shears. As regards 
the special condi- 
tion at an end 
which is encastree, 
or built-in, Saint- 
Venant proposed to 
assume that the 
central tangent 
plane of the cross- 
section at the end 
is vertical ; with 
this assumption the 
tangent to the central line at the end is inclined downwards 
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and makes an angle with the horizontal (see Fig. 8) ; 
it is, however, improbable that this condition is exactly 
realized in practice. In the application of the theor}- to 
the experimental determination of Young’s modulus, the 
small angle which the central line at the support makes 
with the horizontal is an unknown quantity, to be 
eliminated by observation of the deflexion at two or more 
points. 

8. We may suppose the displacement in a bent beam 
to be produced by the following operations : (1) the central 
line is deflected into its curved form, (2) the cross-sections 
are rotated about axes through their centroids at right 
angles to the plane of flexure so as to make angles equal 
to ^-TT + Sq with the central line, (3) each cross-section is 
distorted in its own plane in such a way that the appropriate 
variable anticlastic curvature is produced, (4) the cross- 
sections are further distorted into curved surfaces. The 
contour lines of Fig. 7 show the disturbance from the 
central tangent plane, not from the original vertical plane. 

9. Practical Application of Saint -Tenant's Theory . — 
The theory above described is exact provided the forces 
applied to the loaded end, which have W for resultant, 
are distributed over the ter- 
minal section in a particular 
way, not likely to be realized 
in practice; and the appli- 
cation to practical problems 
depends on a principle due 
to Saint-Venant, to the effect 
that, except for compara- 
tively small portions of the 
beam near to the loaded and 
fixed ends, the resultant 
only is effective, and its 
mode of distribution does 
not seriously affect the in- 
ternal strain and stress. In 
fact, the actual stress is that due to forces with the required 
resultant distributed in the manner contemplated in the 
theory, superposed upon that due to a certain distribution 
of forces on each terminal section which, if applied to a 
rigid body, would keep it in equilibrium; according to 
Saint-Yenant’s principle, the stresses and strains due to 
such distributions of force are unimportant except near 
the ends. For this principle to be exactly applicable it is 
necessary that the length of the beam should be very 
great compared with any linear dimension of its cross- 
section ; for the practical application it is sufi&cient that 
the length should be about ten times the greatest 
diameter. 

10. The theoretical determination of the stress in a 
bent beam under conditions as to load and support other 
than those considered in §§ 2-8 is attended by difficulties 
which have not yet been surmounted, but the equation for 
the deflexion 

curvature of central line = bending moment- flexural rigidity 

is sufficiently exact whenever the length is a consider- 
able multiple of the greatest diameter of the cross- 
section. This result is indicated by the theories of in- 
definitely thin wires developed by Kirchhoff and Eoussinesq, 
and has been confirmed by special researches made by 
Pochhammer and Pearson. The equation for the deflexion 
above written is the basis of the treatment of continuous 
beams resting on three or lUore supports and carrying 
distributed loads. The calculation o£ the bending moment 
can be replaced by a method of graphical construc- 
tion, due to Mohr, and depending on the two following 
theorems : — 

(I) The curve of the central line of each span of^a 
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beam, when tbe bending moment M is given, ^ is identical 
with tbe catenary or funicular curve passing through the 
ends of the span under a (fictitious) load per unit length 
of the span equal to M/EI, the horizontal tension in the 
funicular being unity. 

(II.) The directions of the tangents to this funicular 
curve at the ends of the span are the same for all statically 
equivalent systems of (fictitious) load. 

When M is known, the magnitude of the resultant 
shearing stress at any section is clMjclx^ where x is 
measured along the beam. 

11. Let I be the length of a span of a loaded beam (Fig. 9), 
and M2 the bending moments at the ends, M the bending moment 
at a section distant x from the end (Mj), M' the bending moment at 
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the same section when the same span with the same load is simply 
supported ; then M is given by the formula 

and thus a fictitious load statically equivalent to M/EI can he 
easily found when M' has been found. If we draw a curve (Fig. 10) 
to pass through the ends of the span, so that its ordinate repre- 
sents the value of M7EI5 the corresponding fictitious loads are 

statically equivalent 
to a single load, of 
amount represented 
by the area of the 
2 curve, placed at the 
point of the span ver- 
D tically above the 
centre of gravity of this 
area. If PUT is the 
ordinate of this curve, 
and if at the ends of 
the span we erect 
ordinates in the proper 
sense to represent 
Mi/EI and Mg/EI, the 
bending moment at 
any point is represented by the length PQ-^ For a uniformly dis- 
tributed load tbe curve of is a parabola =\wx{l-x\ where 
w is the load per unit of length; and the statically equivalent 
fictitious load is placed at the middle point G of the 

span ; also the loads statically equivalent to the fictitious loads 
and are JM^Z/EI and JM2VEI placed at the 

points g, g' of trisection of the span. The funicular polygon for 
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Fig. 11. 

the fictitious loads can thus be drawn, and the direction of the 
central line at the supports is determined when the bending 
moments at the supports are known. 

} The sign of M is shown by the arrow-heads in Fig. 9, for which, 
with y downwards, 

Elg+M=0. 

2 The figure is drawn for a case where the bending moment has the 
same sign throughout. 
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12. "When there is more than one span the funiculars in question 
may be drawn for each of the spans, and, if the bending moments 
at the ends of the extreme spans are known, the intermediate ones 
can be determined. This determination depends on two considera- 
tions : (1) the fictitious loads corresponding to the bending moment 
at any support are proportional to the lengths of the spans which 
abut on that suppoit ; (2) the sides of two funiculars that end at 
any support coincide in direction. Fig. 11 illustrates the method 
for the case of a uniform beam on three supports A, B, C, the ends 
A and G being freely supported. There will be an unknown 
bending moment Mq at B, and the system ^ of fictitious loads is 
^^AB-^/El at G the middle point of AB, ^^^;BC7EI at G' the 
nliddle point of BC, -pioAB/EI at g and --^MoBC/EI at g', 
where g and g' are the points of trisection nearer to B of the spans 
AB, BC. The centre of gravity of the two latter is a fixed point 
independent of and the line VK of the figure is the vertical 
through this point. We draw AD and CE to represent the loads 
at G and G' in magnitude ; then D and E are fixed points. We 
construct any triangle UVW 
whose sides IJV, UW pass 
through D, B, and whose ver- 
tices lie on the verticals gXJ, 

VK, g'W ; the point F where 
YW meets DB is a fixed point, 
and the lines EF, DK are the 
two sides (2, 4) of the required 
funiculars which do not pass 
through A, B, or C. The re- 
maining sides (1, 3, 5) can then 
be drawn, and the side 3 neces- 
sarily passes through B ; for 
the triangle UYW and the triangle whose sides are 2, 3, 4 are in 
perspective. 

The bending moment Mq is represented in the figure by tlie 
vertical line BH where H is on the continuation of the side 4, the 
scale being given by 

BH ^MoBO . 

this appears from the diagrams of forces, Fig. 12,^ in which the 
oblique lines are marked to correspond to the sides of the funiculars 
to which they are parallel. 

In the application of the method to more complicated cases there 
are two systems of fixed points corresponding to F, by means of 
which the sides of the funiculars are drawn, 

13. Finite Bending of Thin Bod , — The equation 

curvature = bending moment-r flexural rigidity 
may also be applied to the problem of tbe flexure in a 
principal plane of a very thin rod or wire, for which the 
curvature need not be small. When the forces that pro- 
duce the flexure are applied at the ends only, the curve 
into which the central line is bent is one of a definite 
family of curves, to which the name elmtica has been 
given, and there is a division of the family into two 
species according as the external forces are applied directly 
to the ends or are applied to rigid arms attached to the 
ends ; the curves of the former species 
are characterized by the presence of 
inflexions at all the points at which 
they cut the line of action of the 
applied forces. 

Selecting this case for consideration, tho 
problem of determining tbo form of the curve 
(of. Fig. 13) is mathematically identical with 
the problem of determining the motion of a 
simple circular pendulum oscillating through 
a finite angle, as is seen by comparing tho 
differential equation of tho curve 

EI^ + -Wsin0 = O 

with the equation of motion of the pendulum 

The length L of th curve between two 
inflexions corresponds to the time of oscillation of the pendulum 
from rest to rest, and we thus have 

L^/(W/EI) = 2K, 

where K is the real quarter period of ell iptic functions of modulus 

^ Mq is taken to have, as it obviously has, th© opposite sense to that 
shown in Fig. 9. 
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sin^i-a, and a is the angle at which the curve cuts the line of 
forces. Unless the length of the rod exceeds 
x^(LI/W) it will not bend under the force, but when the leno-th 
is groat enough there may be more than two points of inflexion 
and more than one bay of the curve ; for n bays (91 + 1 inflexions) 
the length must exceed 9^7r v'(EI/W). Some of the forms of the 
curve are shown in Eig. 14, 

For the form d, in which two bays make a figure of eight we 
have ° ’ 

Lv^(W/EI) = 4-6, a = 130° 

ai)proximatcIy (see Hess, 3Iath, Ann. xxiii. , 1884). It is noteworthy 
that whenever the length and force admit of a sinuous form, such 
as a or &, with -ih.-v .■lan two inflexions, there is also possible a 
crossed form, like a, with two inflexions only ; it is probable that 
the latter lorm is stable and the former unstable. 

14. The particular case of the above for which a is very 
small is a curve of sines of small amplitude, and the result 

in this case has been ap- 
plied to the problem of the 
buckling of struts under 
thrust. When the strut, 
of length L', is maintained 
upright at its lower end, 
and loaded at its upper 
end, it is simply com- 
pressed, unless 

H2W>j7r2EI; 

for the lower end corre- 
sponds to a point at which 
the tangent is vertical on 
an elastica for which the 
line of inflexions is also 
vortical, and thus the 
length must bo half of one bay (Fig. 15, a). For greater 
lengths or loads the strut tends to bend or buckle under the 
load ; for a very slight excess of L'”W above the 

theory on wliich the above discussion is founded, is not 
(juito adequate, as it assumes the central line of the strut 
to bo free from extension or contraction, and it is probable 
that bonding without extension does not take place when 
the length or the force exceeds the critical value but 
slightly. It should he 
no application to short 
it is derived is founded 
on the assumption that 
the length is great com- 
pared with the diameter 
(cl 8 10). 

The condition of 
buckling, cor n*spond i ng 
to the al>ovo, for a long 
strut, of length I/, when 
both ends are free to 
turn is ; for 

the central line forms a 
complete bay (Fig. 15, 
b ) ; if both ends are 
maintained inf the same 
vertical line, the condi- 
tion is L”*^W > 47 r®EI, the central line forming a complete 
bay and two half bays (Fig. 15, c), 

15. In our consideration of flexure it has so far been 
supposed that the bending takes place in a principal 
plane. We may remove this restriction by resolving the 
forces that tend to produce bending into systems of forces 
acting in the two principal planes. To each plane there 
corresponds a particular flexural rigidity, and the systems 
of forces in the two planes give rise to independent 
systemH of stress, strain, and displacement, which must be 
superposed in order to obtain the actual state. Applying 
this process to the problem of §§ 2-8, and supposing that 
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one principal axis of a cross-section at its centroid makes 
an angle <9 with the vertical, then for any shape of section 
he neutral surface or locus of unextended fibres cuts the 
section m a line DD', which is conjugate to the vertical 
diameter CP with respect to any ellipse of inertia of the 
section. The central line is bent into a plane curve which 
is iiot in a vertical plane, hut is in a plane through the 
line CY which is perpendicular to DD' (Fig. 16). 

16. Bending and Twisting of Thin Aodls.— When a very 
thin rod or wire is bent and twisted by applied forces, 
the forces on any part of it limited by a normal section 
are balanced by the stresses across the section, and these 
stresses are statically equivalent to certain forces and 
couples at the centroid of the section ; we shall call them 
the stress -resultants and the stress-couples. The stress- 
couples consist of two flexural couples in the two principal 



planes, and the torsional couple about the tangent to the 
central line. The torsional couple is the product of the 
torsional rigidity and the twist produced; the torsional 
rigidity is exactly the same as for a straight rod of the 
same material and section twisted without bending, as in 
Saint- VenanPs torsion problem (Elasticity, jSVicy. Brit. yo\. 
vii. p. 812). The twist ris connected with the deformation 
of the wire in this way : if we suppose a very small ring which 
fits the cross-section of the wire to be provided with a 
pointer in the direction of one principal axis, and to move 
along the wire with velocity v, the pointer will rotate about 
the central line with angular velocity rv. The amount of 
the flexural couple for either principal plane at any section 
is the product of the flexural rigidity for that plane, and the 
resolved part in that plane of the curvature of the central 
line at the centroid of the section ; the resolved part of 
the curvature along the normal to any plane is obtained 
by treating the curvature as a vector directed along the 
normal to the osculating plane and proj ecting this vector. 
The flexural couples reduce to a single couple in the oscu- 
lating plane proportional to the curvature when the two 
flexural rigidities are equal, and in this case only. 

The stress -resultants across any section are shearing 
stresses in the Jbwo principal planes, and a tension or 
thrust along the central line ; when the stress-couples and 
the applied forces are known these stress-resultants are 
determinate. The existence in particular of the resultant 
tension or thrust parallel to the central line does not imply 
sensible extension or contraction of the central filament, 
and the tension per unit area of the cioss-sectiou to v^'Mch 

S. Ill ~ 93 



noted also that the formula has 
struts, as the theory from which 



Fig. 15. 
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it would be equivalent is small compared with the tensions 
and pressures in longitudinal filaments not passing through 
tbe centroid of tlie section 3 the moments of the latter 
tensions and pressures constitute the fiexural couples. 

17. We consider, in particular, the case of a naturally 
straight spring or rod of circular section, radius c, and of 
homogeneous isotropic material. The torsional rigidity is 
:|E 7 rc'^/(l + cr) ; and the fiexural rigidity, which is the same 
for all planes through the central Kne, is ^'EiTrr ^ ; we shall 
denote these by C and A respectively. The rod may be 
held bent by suitable forces into a curve of double curva- 
ture with an amount of twist t, and then the torsional 
couple is Cr, and the flexural couple in the osculating 
plane is A/p, where p is the radius of circular curvature. 
Among the curves in which the rod can be held by forces 
and couples applied at its ends only, one is a circular 
helix ; and then the applied forces and couples are equi- 
valent to a wrench about the axis of the helix. 

Let a be the angle and r the radius of the helix, so that p is 
r sec^a ; and let R and K be the force and couple of the wrench 
(Fig. 17). 

Then the couple formed by R and an equal and opposite force at 
-any section and the couple K are equivalent to the torsional and 
flexural couples at the section, and this gives the equations for 
E and K ^ ^ 


R = A- 


sin a cos- a 


Or- 


E=A"- 


- Cr sin a. 


The thrust across any section is R sin a parallel to the tangent 
to the helix, and the shearing stress- 
resultant is R cos a at right angles to the 
osculating plane. 

When the twist is such that, if the rod 
were simply unbent, it would also be 
untwisted, r is sin a cos a/r, and then, re- 
storing the values of A and C, we have 

Eire'* <T . ^ 

- 7 — sm a cos*- a, 

4-. /r ’ 



4crFrr cos a 

the sense of the rotation being such that the spring becomes more 
tightly coiled. 

19. A horizontal pointer attached to a vertical spiral 
spring would be made to rotate by loading tbe spring, 
and the angle through which it turns might be used to 
measure the load, at any rate, when tbe load is not too 
great; but a mucb more sensitive contrivance is tbe 
twisted strip devised by Ayrton and Perry. A very tbin, 
narrow rectangular strip of metal is given a jiermanent 
twist about its longitudinal middle line, and a pointer is 
attached to it at right angles to this line. When tbe 
strip is subjected to longitudinal tension tbe pointer 
rotates through a considerable angle. Bryan {Phil. Mag.^ 
December 1890) has succeeded in constructing a theory 
of tbe action of tbe strip, according to which it is regarded 
as a strip of 'plating in tbe form of a right helicoid, which, 
after extension of the middle line, becomes a portion of a 
slightly different helicoid ; on account of the thinness of 
the strip, the change of curvature of the surface is con- 
siderable, even when the extension is small, and the 
pointer turns with the generators of the helicoid. 

Taking I for the breadth and t for the thickness of the strip, 
and r for the permanent twist, the approximate formula for the 
angle 6 through which the strip is untwisted on the application of 
a load W was found to be 

W&t(1 + ^) 




(l-t-<r) h*T'^ 
~30 ¥ 


-) 


R='^ 


-pr Ettc^ 1 -f- cr COS^ a 

K = — cos a. 

l + cr 

IS. The theory of spiral springs 
affords an application of these results. 
The stress- couples called into play 
when a naturally helical spring (a, r) 
is held in the form of a helix (a', r'), 
are equal to the differences between 
those called into play when a straight 
rod of the same material and sec- 
tion is held in the first form, and 
those called into play when it is held in the second form. 
Thus the torsional couple is 

..t / sin a' cos a' sin a cos a 


and the flexural couple is 


V cos^g^ cos^ a \ 

V ~ )' 


The wrench (R, R) along the axis by which the spring can be held 
in the form (a', is given by the equations 


K=A cos a' 


/ cos^ a' 

cos^aX 

cos a'. 

( sin a' cos a! 

sin a cos a\ 

\ 

~) 

1 — — I 

t' \ 


■ ^ ) 

f COS^ CL* 

cos^a^ 

) + Osin a'l 

f sin aJ COS a' 

sin a cosa\ 

V T‘ 


1 / ■ 

■ r ) 


Wten the spring is sHghtly extended by an axial force F = - R 
and there is no oouple so that K Tanishes, and a', r', differ very 
little from o, r, it follows from these equations that the aerial 


F= 




dx 


1 -p cr cos^ a x ^ 

“rtKstlluS 


The quantity hr which occurs in the formula is the total twist in a 
length of the strip equal to its breadth, and this will generally bo 
very small ; if it is small of the same order as t/b, or a higher order, 
the formula becomes JW&r(l -t-cr)/E!{^ with sufficient approximation, 
and this result appears to be in agreement with observations of the 
behaviour of such strips. 

20. General Theorems . — Passing now from these ques- 
tions of flexure and torsion, we consider some results that 
can be deduced from the general equations of equilibrium 
of an elastic solid body. 

The form of the general expression for the potential 
energy (Elasticity, Ency. Brit, yoI. vii. p. 823) stored u]) 
in the strained body leads, by a general property of quad- 
ratic functions, to a reciprocal theorem relating to the effects 
produced in the body by two different systems of forces, 
viz. : The whole work done by the forces of the first system 
acting over the displacements produced by the forces of the 
second system is equal to the whole work done by the forces 
of the second system acting over the displacements produced 
by the forces of the first system. By a suitable choice of 
the second system of forces the average values of the com- 
ponent stresses and strains 
produced by given forces, con- 
sidered as constituting the first 
system, can be obtained, even 
when the distribution of the 
stress and strain cannot be 
determined. 

Taking for example the problem 
presented by an isotropic body of 
any form^ pressed between two 
parallel planes distant I apart 
(Fig. 18), and denoting the result- 
ant pressure by the diminution 
of volume -- Bv is given by the 
equation 

-dv=lplSIc, 

where 7c is the modulus of com- 
pression, equal to |E/(1 -2cr). Again, taking the problem of the 
changes produced in a heavy body by different ways of supporting it ; 

^ The line joining the points of contact must be normal to the 
planes. 



Fig. 18. 
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when the body is suspended from one or more points in a horizontal 
plane its volume is increased by 

5v = W7iISJc, 

where W is the weight of the body, and h the depth of its centre 
of gravity below the plane ; when the body is supported by upward 
vertical pressures at one or more points in a horizontal plane the 
volume is diminished by 

-dv = Wh'lZh, 

where li' is the height of the centre of gravity above the plane ; if 
tlie body is a cylinder, of length I and section A, standing with 
its base on a smooth horizontal plane, its length is shortened by 
an amount 

-5?=WV2EA; 

if the same cylinder lies on the plane with its generators horizontal, 
its length is increased by an amount 

21. In recent years important results have been found 
by considering the effects produced in an elastic solid by 
forces applied at isolated points. 

Taking the case of a single force F applied at a point in the 
interior, it can be shown that the stress at a distance r from the 
point consists of 

(1) a radial pressure of amount 

2-0- F cos^ 

1 — O' 47r ^ 

(2) tension in all directions at right angles to the radius of amount 

1 - 2o- cos (9 
2(1 - O') 47r ’ 

(3) shearing stress acting along the radius dr on the surface of 
the cone 0 = const, and acting along the meridian dB on the surface 
of the sphere r= const, of amount 

1-20- sin^ 

2(1 - O') 47r ’ 

where 0 is the angle between the radius vector r and the line of 

action of F. The line 
marked T in Fig. 19 shows 
the direction of this shear- 
ing stress on the spherical 
surface. 

Thus the principal 
stresses are in and perpen- 
dicular to the meridian 
plane, and the direction of 
one of those in the meri- 
dian plane is inclined to 
the radius vector r at an 
angle 

The corresponding dis- 
placement at any point is 
Q compounded of a radial 

displacement of amount 
1-l-cr F ^3^ 

2(1 - O') 47rE T 

and a displacement parallel to the line of action of F of amount 
(3'-4o-)(l-f-o') F 1 
2(1-0-) 47rEr 

The cfToots of forces applied at different points and in different 
directions can bo obtained by summation, and the effect of con- 
tinuously distributed forces can be obtained by integration. 

22. The stress system considered in the last section is 
e([uivalent 5 on the plane 
tlirough the origin at 
right angles to the line 
of action of F, to a 
pressure of magnitude 
|”F at the origin and a 
radial shearing stress of 

amount and, 

2(l»<r)47rr‘'2^ 

by the application of 
this system of tractions 20. 

to a solid bounded by a 

plane, the displacement just described would be produced- 
There is also another (Fig, 20) stress system for a solid 




so bounded which is equivalent, on the same plane, to 
a pressure at the origin, and a radial shearing stress pro^ 
portional to 1/r^, but these are in the ratio 2x : instead 

of being in the ratio 47r(l - o-) : (1 - 2cr)r”-. 

The second stress system consists of 

(1) radial pressure FV~2^ 

(2) tension in the meridian plane across the radius vector of 
amount 

Fr-2 cos 0/(1+ cos 0), 

(3) tension across tbe meridian plane of amount 

p+-2y(p _j_ ^.Qs 

(4) shearing stress as in the last section of amount 

FV-2 sin 0/(1 + cos 0), 

and the stress across the plane boundary consists of a pressure of 
magnitude 27rF' and a radial shearing stress of amount FV-^. If 
then we superpose tbe component stresses of the last section multi- 
plied by 4(1 - cr)"W'/F, and the component stresses here written down 
multiplied by - (1 -2(7)W/27rF', the stress on the plane boimdary 
will reduce to a single pressure "W at the origin. We shall thus 
obtain the stress system at any point due to such a force applied 
at one point of the boundary. 

In the stress system thus arrived at tbe stress across any plane 
parallel to the boundary is directed away from the place where W 
is supported, and its amount is ZWcos^ 0 /2Tf\ The corresponding 
displacement consists of 

(1) a horizontal displacement radially outwards from the vertical 
through the origin of amount 


W(l + cr)sin0/ , 1 - 20 -^ 

27rEr 1 +00807’ 

(2) a vertical displacement downwards of amount 


W(l + (r) 

27rEr 


{2(1 - O') +cos^ 0}. 


The effects produced by a system of loads on a solid bounded by a 
plane can be deduced. 

23. The results stated in the last section have been ap- 
plied to give an account of the nature of the actions con- 
cerned in the impact of two solid bodies. The dissipation 
of energy involved in the impact is neglected, and the 
pressure between the bodies at any instant during the 
impact is equal to the rate of destruction of momentum 
of either along the normal to the plane of contact drawn 
towards the interior of the other. It has been shown that 
in general the bodies come into contact over a small area 
bounded by an ellipse, and remain in contact for a time 
which varies inversely as the fifth root of the initial 
relative velocity. 

For equal spheres of the same material, with impinging 

directly with relative velocity v, the patches that come into 
contact are circles of radius 



where r is the radius of either, and V is the velocity of longi- 
tudinal waves in a thin bar of the material. The duration of the 
impact is approximately 

(2 J ^i/6Y4/6- 

For two steel spheres of the size of the earth impinging with a 
velocity of 10 mm. per second the duration of the impact would be 
about twenty-seven hours. The fact that the duration of impact 
is, for moderate velocities, a considerable multiple of the time 
taken by a wave of compression to travel through either of two 
impinging bodies has been ascertained experimentally,^ and con- 
stitutes the reason for the adequacy of the statical theory here 
described. 

24. Spheres and Cylinders, — Simple results can be 
found for spherical and cylindrical bodies strained by 
radial forces. 

For a sphere of radius a, and of homogeneous isotropic material 
of density p, strained by the mutual gravitation of its parts, the 
stress at a distance r from the centre consists of 

(1) uniform hydrostatic pressure of amount — o')/(l — cr), 

(2) radial tension of amount ^gpir^/cf^i^ - o‘)/(l -«^)j 

1 Of. Auerbach in Winkelmann’s Hmdbuch der Physik, i. 303. 
Breslau, 1891. 
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(3) uniform tension at right angles to the radius Tector of 
amount + 3<^)/(l - »■). 

where g is the ralue of gravity at the surface. The coiTesponding 
strains consist of 

(1) uniform contraction of all lines of the body of amount 

■^'k~^gpa{Z — dr)/(l - <r), 

(2) radial extension of amount ■^k-^gp{r^la)il + £r)/(l - <r), 

(3) extension in any direction at right angles to the radius 
vector of amount 


(4) uniform contraction of the longitudinal filaments of amount 




E ro--'V 

Eor a shell subject only to internal pressure p the greatest 
extension is the circumferential extension at the inner surface, 
and its amount is 


I 

E 


V^‘o" - V 



the greatest tension is the hoop tension at the inner surface, and 
its amount is jp(ro^ + '^i)IW ~ 


where k is the modulus of compression. The volume is diminished 
by the fraction gpafbk of itself. The parts of the radii vectores within 
the sphere r=a{(3 - o-)/(3 + 3o')}i/2 are contracted, and the parts 
without this sphere are extended. The application of the above 
results to the state of the interior of the earth is restricted by the 
circumstance that, unless the modulus of compression is much 
greater than that of any known material, the stresses and strains 
expressed above would, in a sphere of the size of the earth, greatly 
exceed the elastic limits. 


25. In a spherical shell of homogeneous isotropic material, of 
internal radius and external radius r-Q, subjected to pressure p^ 
on the outer surface, and ^2 on the inner surface, the stress at any 
point distant r from the centre consists of 

(1) uniform tension in all directions of amount 


(2) radial pressure of amount 

(3) tension in all directions at right angles to the radius vector 
of amount 


1 Pl-Pr, 


The corresponding strains consist of 

(1) uniform extension of all lines of the body of amount 

1 


dk 


hljLZMl 


(•2) radial contraction of amount ~ 

(3) extension in all directions at right angles to the radius 
vector of amount 

4/x ’ 


where jx is the modulus of rigidity of the material, =:|E/(l + o'). 
The volume included between the two surfaces of the body is 

increased by the fraction of itself, and the volume 

/C{Tq —T-p) 

within the inner surface is increased by the fraction 
4,a fo** -- ri^ k(rQ^ - r-^^) 

of itself. For a shell subject only to internal pressure p the 
greatest extension is the extension at right angles to the radius at 
the inner surface, and its amount is 


\ 3^ 4/x T'^) ^ 

the greatest tension is the transverse tension at the inner surface 
and its amount is p{^Q^ + r{^)KrQ^ - rj^). * 

26. In the problem of a cylindrical shell under pressure a com- 
plication may arise from the effects of the ends ; but when the 
ends are free from stress the solution is very simple. With nota- 
tion similar to that in § 25 it can be shown that the stress at a 
distance r from the axis consists of 

(1) uniform tension in all directions at right angles to the axis 
of amount 

(2) radial pressure of amount 

(3) hoop tension numerically equal to this radial pressure. 

The corresponding strains consist of 

(1) uniform extension of all lines of the material at right angles 

to the axis of amount ° 

E ’ 

(2) radial contraction of amount 

^+0* JhzlSL 
E r® ’ 

(3) extension along the circular filaments numerically equal to 
this radial contraction, 


27. The results just obtained have been applied to gun 
construction ; we may consider that one cylinder is heated 
so as to slip over another upon which it shrinks by cooling, 
so that the two form a single body in a condition of 
initial stress. 


AYe take P as the measure of the pressure between the Uvo, and 
p for the pressure within the inner cylinder by which the system 
is afterwards strained, and denote by r' the radius of the common 
surface. To obtain the stress at any point ^wc superpose the 

system consisting of radial pressure hoop tension 

Jjk upon a system which, for the outer cylinder, consists 

r"* non /o o 

of radial pressure and hoop tension P^ 

and, for the inner cylinder consists of radial pressure P-^ ~7a~"“u 


and hoop tension - P~ 

T T — ** 


The hoop tension at tho inner 


surface is less than it would bo for a tube of equal thickness 
without initial stress in the ratio 


P 2/^ V-V.-, 
p r''^ - r{^ ’ 

This shows how the strength of tho tube is increased by tho initial 
stress. 


28. The problem of determining the diatriliution of 
stress and strain in a circular cylinder, rotating about its 
axis, has not yet been completely solved, but solutions 
have been obtained which are sufficiently exact for tho two 
special cases of a thin disk and a long shaft. 

Suppose that a circular disk of radius a and thicknoHS 21, and of 
density/}, rotates about its axis with angular velocity to, and (H)n Hitler 
the following systems of superposed strossos at any point distant r 
from the axis and z from the middle plane : 

(1) uniform tension in all directions at right angles to ilic axis 
of amount ^oi^pd^Z + a), 

(2) radial pressure of amount Jw2pr®(3 -h o-), 

(3) pressure along the circular filaments of amount ld^pr^{l -H 3(t), 

(4) uniform tension in all directions at right angles to the axis 

of amount q- tr)/(l - cr). 

The corresponding strains may bo expressed as 

(1) uniform extension of all filaments at right angles to the axia 
of amount 

4wV^(3 + cr), 

(2) radial contraction of amount 

,(3) contraction along the circular filaments of amount 
l~<r2 

(4) extension of all filaments at right angles to tho axis of 
amount 

(5) contraction of tho filaments normal to tho T)kn© of tho disk 

of amount 


+ e - Wpr^iT- + <r) + ^ J ^ "I 

Tile greatest extension is tho ciroumforantial extension noar the 
centre, and its amount is 


(£+ff)(l -ff) „ irfl+tr) ^ 

HK W 7 W-I- “7'^'. 


The longitudinal contraction is req^uired to nuike tho ptoo faces 



elastic 


ot the (liak free from pressure, and the terms in I and s enable ns 
to avoid shearing stress on any cylindrical surface. The system of 
stresses and strains _ thus expressed satisfies all the conditions, 
except that there is a small radial tension on the bounding 
surface of amount per unit area ^ ~ + o')/(l - o-) The 

resultant of these stresses on any part of the edge of the disk 
vanishes, and the stress in question is very small in comparison 
with the other stresses involved when the disk is thin ; we may 
conclude that for a thin disk the expressions given represent the 
actual condition at all points which are not very close to the ed<^e 
(ol. § 9). The effect of the longitudinal contraction is that the 
plane faces hccome slightly concave (Fig. 21). 

_ In problems of the kind j’ust considered, where the stress consists 
simply of a radial tension P and a circumferential tension Q, which 

are functions of r and c, the 
stress components, besides 
satisfying the equations of equi- 
librium, are also subject to 
two conditions of compatibility 
which can be expressed in the 
forms 

P-Q 9Q 0P 


E 


ml) + 


'dr 


Pig. 21. 


.g(Q_,p) = ,3(p + Q) 

_ 29. The corresponding solu- 
tion for a disk with a circular 
axle-hole (radius h) will he ob- 
tained Irom that given in the 
last section by superposing the 
following system of additional 
stresses 


(1) radial Lensiou of amount + 

(2) tension along the circular filaments of amount ’ 

lo}^ph'^{l+ayr^){d + cr); 
and the corresponding additional strains are 

(1) radial uontrjiction of amount 

Vjii' { a + - (1 - 

(2) extension along the circular filanients of amount 


"81 




a-pb\ 


(3) conU'acliuu of the filanients parallel to the axis of amount 


(r(3h ( t ) 
4E 




Again, the grcaicsl extension is the circumferential extension at 
tho iinuT HurfiUM^, and, wlicn the liolo is very small, its amount is 
nearly douhle, what it would ho for a complete disk. 

30. Jn tlio problem of tho rotating shaft we have the following 
strasH-sysUnu ; 

(1) radial tension of amount J w'^/o(a^ - r'^)(3 - 2 (t)/( 1 - o-), 

(2) oiroundorential tension of amount 

- 2cr)/(l » 0 -) - r‘^(l + 2(r)/{l - a-)}, 

(3) longitudinal tension of amount ioPp{a^ - 2r^)cr/(l - cr). 

The resultant longitudinal tension at any normal section 
vanishes, and the radial tension vanishes at the bounding surface ; 
ami thus ilu! expressions bore given may be taken to represent the 
actual condition at all points which are not very close to the ends 
of the shaft. The contraction of the longitudinal filaments is 
uniform and equal to The greatest extension in the 

rotating shaft is the circumferential extension close to the axis, 
ami ite amount is - 5(r)/E(l - cr). 

Tho value of any theory of the strength of long rotating shafts 
founded on these formulaj is diminished by the circumstance that 
at sufficiently high speeds tho shaft may tend to take up a curved 
fonn, the straight form being unstable. The shaft is then said to 
whirL This occurs when the period of rotation of the shaft is very 
nearly coincident with one of its periods of lateral vibration. (See 
tdnjenhill, JM>c. ImL M&ch» JShhgim&fSj April 1883.) The lowest 
.spcftl at wliich whirling can take place in a shaft of length I, 
freely suiqiortcd at its ends, is given oy the formula 

As in § 14, this formula should not be applied unless the length of 
tint shaft is a considerable multiple of its diameter. It implies that 
whirling is to bo expected whenever w approaches this critical value. 

31. Thin Plate mid,eT Presmji/re . — The theory of the de- 
fonnaiion of plates, whether plane or curved, is very intri- 
cate, partly because of the complexity of the kinematical 
relations involved. Wo shall here indicate the nature of the 
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effects produced in a thin plane plate, of isotropic material, 
which is slightly bent by pressure. This theory should 
have an application to the stress produced, in a ship’s 
plates. In the problem of the cylinder (§ 26) the most 
important stress is the circumferential tension, counter- 
acting the tendency of the circular filaments to expand 
under the pressure ; but in the problem of a plane plate 
some of the filaments parallel to the plane of the plate are 
extended and others are contracted, so that the tensions 
and pressures along them give rise to resultant couples but 
not to resultant forces. Whatever forces are applied to 
bend the plate, these couples are always expressible in terms 
of the principal curvatures produced in the surface which, 
before strain, wms the middle plane of the plate. The 
simplest case is that of a rectangular plate, bent by a dis- 
tribution of couples applied to its edges, so that the 
middle surface becomes a cylinder of large radius Ej 
the requisite couple per unit of length of the straight 
edges is of amount C/E, where C is a certain constant ; 
and the requisite couple per unit of length of the circular 
edges is of amount Ccr/E, the latter being required to 
resist the tendency to anticlastic curvature (cf. § 1), If 
normal sections of the plate are supposed drawn through 
the generators and circular sections of the cylinder, the 
action of the neighbouring portions on any portion so 
bounded involves flexural couples of the above amounts. 
When the plate is bent in any manner, the curvature 
produced at each section of the middle surface may be 
regarded as arising from the superposition of two cylin- 
drical curvatures ; and the flexural couples across normal 
sections through the lines of curvature, estimated per 
unit of length of those lines, are C(l/Ri + cr/Eg) and 
C(l/E 2 + cr/Ei), where E^ and E 2 are the principal radii 
of curvature. The value of C for a plate of small thick- 

ness 2A is gE^®/(l -cr^). Exactly as in the problem of 

the beam (§§ 2, 10), the action between neighbouring por- 
tions of the plate generally involves shearing stresses 
across normal sections as well as flexural couples j and 
the resultants of these stresses are determined by the 
conditions that, with the flexural couples, they balance 
the forces applied to bend the plate. 

32. To express this theory analytically, let the middle plane of 
the plate in the unstrained position be taken as the plane of (cc, y\ 
and let normal sections at right angles to the axes of x and y be 
drawn through any point. After strain let w be the displacement 
of this point in the direction perpendicular to the plane, marked 
jp in Fig. 22. If the axes of x and y were parallel to the lines of 
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the flexural couple across a section normal to either axis has a 
component abour that axis as well as a component about the pei- 
pendicular axis. Considering an element ABCB of the section at 
right angles to the axis of ai, contained between two lines near 
together "and perpendicular to the middle plane, the action of the 
portion of the p)late to the right upon the portion to^ the lelt, 
across the element, gives rise to a conple about the middle line 
{y) of amount, estimated per unit of length of that line, equal 

= say, and to a couple, similarly estimated, 
about the normal ix) of amount - C(1 - , = H, say. The 

corresponding couples on an element of a section at right angles 
to the axis of y, estimated per unit of length of the axis of as, are 

of amounts - cf -f \ say, and - H. The resultant 

Si of the shearing stresses on the element ABCD, estimated as 

before, is given by the equation = 

corresponding resultant for an element perpendicular to the 
axis of y is given by the equation 82 = plate 

is bent by a pressure p per unit of area, the equation of equili- 
brium is + or, in terms of -lo, 

4. 2!!^ 4. 9 


- 0 ‘ 


This ecpiatiou, together with the special conditions at the rim, 
sutlices for the determination of w, and then all the quantities 
here introduced are determined. Further, the most important 
of the stress-components are those wdiich act across elements of 
normal sections : the tension in direction x, at a distance from 
the middle plane measured in the dnection of is of amount 

_ q- O’ 2 ^Y and there is a corresponding tension in direc- 

2¥\o:^ dy-y 

tiony ; the shearing stress parallel to y on planes 33 = const., and 
, . 1 , ^ 3C(1 - (r)s " 

parallel to x on planes y = const., is of amount — — SaSy’ 

these tensions and shearing stresses are equivalent to two principal 
tensions, in the directions of the lines of curvature of the surface 
into which the middle plane is bent, and they give rise to the 
flexural couples. 

33. In the special example of a circular plate, of radius a, sup- 
ported at the rim, and held bent by a uniform pressure p, the 
value of at a point distant r from the axis is 

5 H- O' o 


64 \l 


+ <r 


and the most important of the stress components is the radial 

g 

tension, of which the amount at any point is ■^{^ + (r)pz{a^-r^)IJi^; 


the maximum radial tension is about and, when the 

thickness is small compared with the diameter, this is a large 
multiple of jp. 

Authorities. — ^The analysis requisite to prove most of the results 
stated in this article is given by Love, Mathematical Theory of 
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1879, 1883 ; Todhunter and Pearson, History of the Theory of 
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of Elastic Solids due to given Systems of Forces,” Trans. Gamb. Phil. 
Soc. XV., 1892; “On Thin Rotating Isotropic Disks,” Proc. Gamb. 
Phil. Soc. vii, 1891; “Long rotating^ Circular Cylinders,” Proc. 
Gamb. Phil. Soc. vii., 1892 ; Hertz, “tlber die Beruhrung fester 
elastischer Kdrper,” Qrelle, xcii., 1881 ; MighELL, “On the Direct 
Determination of Stress in an Elastic Solid . . and other papers 
in Proc. Lond. Math. Soc. xxxi. xxxii., 1899-1900 ; Pearson, “On 
the Flexure of Heavy Beams subjected to Continuous Systems of 
Load,” Quart. Journ. Math, xxiv., 1889 ; Pearson and Filon, same 
title, Quart. Journ. Math, xxxi., 1899. (a. E. H. L.) 

Elba an island of Italy, belonging to the province of 
Leghorn, 4 miles from the nearest point of the mainland 
(Piombino), and 35 miles south from Leghorn. Iron is 
not only mined, but since 1900 smelted, in Elba. Iron 
ore, wine, and salt are exported to the average (1891-98) 
value of ^197,250 (£244,000 in 1899). The shipping 
which cleared from the various ports increased from 2692 


vessels of 209,500 tons in 1891 to 3004 of 568,930 tons 
in 1899. There is an institute of viticulture. On this 
and the neighbouring island of Pianosa there are convict 
prisons, in which from 3000 to 4000 convicts are lodged. 
The principal towms are Portoferrajo (po 2 Dulation, 3737 in 
1881), Marciana (5444), Portolungone (4172), and Pdo 
Marina (2964). Population of the island, about 27,000. 

Elbe (the Alhis of the Homans), one of the most im- 
portant rivers of Central Europe. It rises in Bohemia, in 
the upper gathering-grounds of the Hiesengebiige, its chief 
feeders being the Weisswasser, which originates near the 
kingly Schneekoppe, at an altitude of about 4600 feet, 
and°the Elbseifen, which is formed in the same neighbour- 
hood, but at a little lower elevation. After plunging 
down the 140 feet of the Elbfall, the latter stream unites 
with the steep torrential Y^eisswasser at Madelstcgbaiide, 
at an altitude of 2230 feet, and thereafter the united stream 
of the Elbe pursues a southerly course, emerging from the 
mountain glens at Hohenelbe (1495 feet), and continuing 
on at a soberer pace to Pardubitz, where it turns sharply to 
the west, and at Kolin (730 feet), some 27 miles farther 
on, bends gradually towards the north-west. A little 
above Brandeis it picks np the Iser, which, like itself, 
comes down from the Eiesengebirge, and at Melnik it has 
its stream more than doubled in volume by the Moldau, 
a river which winds northwards through the heart of 
Bohemia in a sinuous, trough-like channel carved through 
the plateaux. Some miles lower down, at Leitnieritz 
(433 feet), the waters of the Elbe are tinted by the reddish 
Eger, a stream which drains the southern slopes of the 
Erzgebirge. Thus augumented, and swollen into a stream 
140 yards wide, the Elbe carves a path through the 
basaltic mass of the Mittelgebirge, churning its way 
through a deep, narrow rocky gorge. Then the river 
winds through the fantastically sculptured sandstone 
mountains of the “ Saxon Switzerland,” washing succes- 
sively the feet of the lofty Lilienstein (932 feet above the 
Elbe), the scene of one of Frederick the^ Great’s military 
exploits in the Seven Years’ War, Konigstcin (797 feet 
above the Elbe), where in times of war Saxony has more 
than once stored her national purse for security, and the 
pinnacled rocky wall of the Bastei, towering G50 feet 
above the surface of the stream. Shortly after crossing 
the Bohemian-Saxon frontier, and whilst still struggling 
through the sandstone defiles, the stream assumes a north- 
westerly direction, which on the whole it preserves right 
away to the North Sea. At Pirna the Elbe leaves behind 
it the stress and turmoil of the Saxon Switzerland, rolls 
through Dresden, with its noble river terraces, and finally, 
beyond Meissen, enters on its long journey across the 
North German plain, touching Torgau, Wittenberg, Magde- 
burg, Wittenberge, Hamburg, Harburg, and Altona on the 
way, and gathering into itself the waters of the Mulde and 
Saale from the left, and those of the Schwarze Elster, 
Havel, and Elde from the right. Eight miles above 
Hamburg the stream divides into the Norder (or Hamburg) 
Elbe and the Shder (or Harburg) Elbe, which are linked 
together by several cross-channels, and embrace in their 
arms the large island of Wilhelmsburg and some smaller 
ones. But by the time the river reaches Blankencse, 
7 miles below Hamburg, all these anastomosing branches 
have been reunited, and the Elbe, with a noble width of 
4 to 9 miles between bank and bank, travels on between 
the green marshes of Holstein and Hanover until it becomes 
merged in the North Sea off Cuxhaven. . PYom Dresden 
to the sea the river has a total fall of only 123 feet, 
although the distance is about 430 miles. For the 75 
miles between Hamburg and the sea the fall is only 3| 
feet. One consequence of this is that the bod of the river 
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just below Hamburg is obstructed by a bar, and still lower 
down is cboked witb sandbanks, so that navigation is con- 
fined to a relatively narrow channel down the middle of 
the stream. But Hamburg has been unremitting in her 
efforts to maintain a sufficient fairway, and now vessels 
drawing 26 feet are able to proceed right up to her wharves, 
the depth of water on the bar having been increased from 
14 feet in 1830 to 24-|- feet in 1899. The tide advances 
as far as Geesthacht, a little more than 100 miles from the 
sea. The river is navigable as far as Melnik, that is, the 
confluence of the Moldau, a distance of 525 miles, of 
which 67 are in Bohemia. Its total length is 725 miles, of 
which 190 miles are in Bohemia, 77 miles in the kingdom 
of Saxony, and 350 miles in Prussia, the remaining 108 
miles being in Hamburg and other states of Germany. 
The area of the drainage basin is estimated at 56,000 
square miles. 

Since 1842, but more especially since 1871, improvements have 
been made in the navigability of the Elbe by all the states which 
border upon its banks. As a result of these labours, there is now 
in the Bohemian portion of the river a minimum depth of 2 feet 
8 inches, whilst from the Bohemian frontier down to Magdeburg 
the minimum depth is 3 feet, and from Magdeburg to Hamburg, 
3 feet 10 inches. In 1896 and 1897 Prussia and Hamburg signed 
covenants whereby two channels are to he kept open to a depth of 
92 feet, a width of 656 feet, and a length of 550 yards between 
Bunthaiis and Ortkathen, just above the bifurcation of the Norder 
Elbe and the Suder Elbe. In 1869 the maximum burden of the 
vessels which were able to ply on the upper Elbe was 250 tons ; 
but in 1899 it was increased to 800 tons. The large towns 
through which the river flows have vied with one another in 
building harbours, providing shipping accommodation, and fur- 
nishing other facilities for the efficient navigation of the Elbe. 
In this respect the greatest efforts have naturally been made by 
Hamburg [q.v .) ; but Magdeburg, Dresden, Meissen, Riesa, 
Tetschen, Aussig, and other places have all done their relative 
shares, Magdeburg, for instance, providing a commercial harbour 
and a winter harbour. In spite, however, of all that has been 
done, the Elbe remains subject to serious inundations at periodic 
intervals. Some of the worst floods which have been occasioned 
by this river have occurred in the years 1774, 1799, 1815, 1830, 
1845, 1862, and 1890. 

The growth of the traffic up and down the Elbe during the last 
quarter of the 19th century will be illustrated by the subjoined 
table, which shows the number of vessels, with their tonnage, 
which pas.scd the river stations of Sohandau (near the Saxon- 
Bohomiaii frontier), the Planer Schleuse (some 20 miles below 
Magdeburg), and Hamburg-Entenwarder—(i.) the annual average 
for the years 1872-75, and (ii.) for the year 1899. 




Up. 

stream. 

Do-wn-stream. 



V(^8SG1.S. 

Tons. 

Vessels. 

Tons. 

Schandau . - 

ri872~75 

4,336 

30,600 

3,152 

429,200 

,1899 

8,489 

3,045,600 

7,795 

4,509,500 

Planer j 

r 1872-75 

2,313 

108,600 

2,099 

148,000 

Schleuse . 1 

L1899 

5,149 

1,223,100 

5,269 

1,739,600 

Hamburg- j 

r 1872-75 

5,053 

438,700 

4,725 

256,400 

Entenwardcrl 

L1899 

24,480 

6,607,000 

26,706 

6,174,600 


In addition to this, timber rafts with an annual average of 
154,500 tons of timber passed downwards through Schandau, and 
84,400 tons through Hamburg, in the years 1872-75 ; the corre- 
sponding figures for 1899 being 284,100 tons through Schandau 
and 23, 600 tons through Hamfc^. The value of the goods for- 
warded from Hamburg to the interior of Germany up the Elbe in 
the year 1899 was estimated at over 34^ millions sterling, equivalent 
to about 20 per cent, of the entire exports from Hamburg. This 
vast amount of traffic is directed principally to Berlin, by means 
of the Havel-Spree system of canals, to the Thuxingian states and 
the Prussian province of Saxony, to the kingdom of Saxony and 
Bohemia, and to the various riverine states and provinces of the 
lower and middle Elbe. The passenger traffic, which is in the 
hands of the Sachsiach-Bohmisohe Dampfachifffahrtsgesellscbaft, 
is limited to Bohemia arid Saxony, steamers plying up and down 
the stream from Dresden to Melnik, occasionally continuing the 
journey up the Moldau to Prague, and down the river as far as 
Riesa, near the northern frontier of Saxony. The cairying trade 
and the towing of barges are conducted by several large navigation 
companies. 

In 1877'"79, and again in 1888-95, some 100 miles of canal were 
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dug, 5 to 6-2- feet deep and of various widths, for the purpose of 
connecting the Elbe, through the Havel and the Spree, with the 
system of the Oder. The most noteworthy of these connexions 
are the Elbe Canal (141 miles long), the Reek Canal (Q-^- miles), 
the Rude.sdorfer Gewasser (Ik^- miles), the Rheinsberger Canal 
(112 miles), and the Sacrow- Paretzer Canal (10 miles), besides 
which the Spree has been canalized for a distance of 28 miles, 
and the Elbe for a distance of 70 miles. Since 1896 great improve- 
ments have been made in the Moldau and the Bohemian Elbe, 
with the view of facilitating communication betv^een Prague and 
the middle of Bohemia generally oii the one hand, and the middle 
and lower reaches of the Elbe on the other. In the year named 
a special commission was appointed for the regulation of the 
Moldau and Elbe between Prague and Aussig, at a cost estimated 
at about £1,000,000, of which sum two-thirds were to be borne by 
the Austrian empire and one-third by the kingdom of Bohemia. 
The regulation is being effected by the construction of locks and 
movable dams, the latter so designed that in times of flood or 
frost they can be dropped flat on the bottom of the river. When 
all these works are finished, the two rivers will have a minimum 
depth over the distances indicated of 6^ feet, and will be able to 
accommodate barges of 700 to 800 tons when fully laden. In 
1901 the Austrian Government laid before the Reichsrath a canal 
Bill, with proposals (1) for constructing a canal from the Danube 
(probably near Linz) to the Moldau near Budweis, a distance of 
80 miles, and for regulating the Moldau from Budweis down to 
Prague ; (2) for constructing a canal from the Danube to the 
Oder ; (3) for constructing a canal between this last, starting at 
Prerau and ending at Pardubitz on the upper Elbe, and for the 
canalization of the Elbe from Pardubitz to Melnik ; and (4) for 
making a navigable canal to unite the Danube-Oder section with 
the basin of the Vistula and with the navigable portion of the 
Dniester. The total cost was estimated at £31,000,000, and the 
time the works would take at twenty years. In 1900 Liibeck was 
put into direct communication with the Elbe at Lauenburg by the 
opening of the Elbe-Trave Canal, 42 miles in length, and con- 
structed at a cost of £1,177,700, of which the state of Liibeck 
contributed £802,700, and the kingdom of Prussia £375,000. The 
canal has been made 72 feet wide at the bottom, 105 to 126 feet 
wide at the top, has a minimum depth of 8^ feet, and is equipped 
with seven locks, each 262J feet long and 39^ feet wide. It is 
thus able to accommodate vessels up to 800 tons burden ; and the 
passage from Liibeck to Lauenburg occupies 18 to 21 hours. In 
the first year of its being open (June 1900 to June 1901) a total of 
115,000 tons passed through the canal. ^ A gigantic project has 
also been put forward for providing water communication between 
the Rhine and the Elbe, and so with the Oder, through the 
heart of Germany. Some particulars of this scheme, which is 
known as the Midland Canal, are given in the article Canals. 
Another canal has been projected for connecting Kiel with the 
Elbe by means of a canal trained through the Plon Lakes. 

The Elbe is crossed by numerous bridges, as at Koniggratz, 
Pardubitz, Kolin, Leitmeritz, Tetschen, Schandau, Pima, Dresden, 
Meissen, Torgau, Wittenberg, Rosslau, Barhy, Magdeburg, Ratlie- 
110 w, Wittenberge, Domitz, Lauenburg, and Hamburg and Har- 
burg. At all these places there are railway bridges, and nearly all, 
but more especially those in Bohemia, Saxony, and the middle 
course of the river — these last on the main lines between Berlin and 
the west and south-west of the empire — possess a greater or less 
strategic value. At Leitmeritz there is an iron trellis bridge, 600 
yards long. Dresden has four bridges, three built in the 19th 
century, one of them serving also as a railway bridge, and the 
fourth early in the 18th century ; there is a fifth bridge at 
Loscliwitz, about three miles above the city. Meissen has a new 
railway bridge, in addition to an old road bridge. Magdeburg is one 
of the most important railway centres in Northern Geraiany ; and 
the Elbe, besides being bridged — it divides there into three arms — 
several times for vehicular traflic, is also spanned by two fine rail- 
way bridges. At both Hamburg and Harburg, again, there are 
handsome new railway bridges, the one (1868-73 and 1894) crossing 
the Northern Elbe, and the other (1900) the Southern Elbe; and 
the former arm is also crossed by a fine triple-arched bridge (1888) 
for vehicular traffic. 

The river is well stocked with fish, both salt-water and fresh- 
water species being found in its waters, and several varieties of 
fresh- water fish in its tributaries. The kinds of greatest economic 
value are sturgeon, shad, salmon, lampreys, eels, pike, and whiting. 

In the days of the old German empire no fewer than thirty-five 
different tolls were levied between Melnik and Hamburg, to say 
nothing of the special dues and privileged exactions of various 
riparian owners and political authorities. After these bad been 
de facto, though not de jure, in abeyance during the period of the 
Mapoleonic wars, a commission of the various Elbe states met and 
drew up a scheme for their regulation, and the scheme, embodied 

^ See Ber Bau des Elbe - Tram Canals %nd seine Vorgeschichte. 
Liibeck, 1900. 
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in the Elbe Navigation Acts, came into force in 1822. By this a 
definite number of tolls, at fixed rates, was substituted for the 
often arbitrary tolls which had been exacted previously. Still 
further relief was afforded in 1844 and in 1850, on the latter 
occasion' by the abolition of all tolls between jff elnik and the Saxon 
frontier. But the number of tolls was only reduced to one, levied 
at Wittenberge, in 1863, about one year after Hanover was induced 
to give up the Stade or Brunsbuttel toll in return for a compensa- 
tion of 2,857,340 thalers. Finally, m 1870, 1,000,000 thalers were 
paid to Mecklenburg and 85,000 thalers to Anhalt, vho thereupon 
abandoned all claims to levy tolls upon the Elbe shipping, and 
thus navigation on the river became at last entirely free. 

The Elbe cannot rival the Rhine in the picturesqueness of the 
scenery it travels through, nor in the glamour which its romantic 
and legendary associations exercise over the imagination. 
Hisioty, -.j. pQSQQsses much to charm the eye in the deep 

glens of the Riesengebirge, amid which its sources spring, and in 
the bizarre rock-carving of the Saxon Switzerland. And it has 
been indirectly or directly associated with many stirring events in 
the history of the German peoples. In its lower coui’se, whatever 
is worthy of record clusters round the historical vicissitudes of 
Hamburg — its early prominence as a missionary centre (Ansgar) 
and as a bulwark against Slav and marauding Northman, its 
commercial prosperity as a leading member of the Hanseatic 
League, and its sufferings during the Napoleonic wars, especially at 
the hands of the ruthless Davout. The bridge over the river at 
Dessau recalls the hot assaults of that ill-favoured condottiere Ernst 
von Mansfeld in April 1626, and his repulse by the crafty general- 
ship of "Wallenstein. But three years later this imperious leader 
was checked by the heroic resistance of the “Maiden” fortress of 
Magdeburg j though two years later still she lost her reputation, 
and suffered unspeakable horrors at the hands of Tilly’s lawless 
and unlicensed soldatesca, Mulilberg, just outside the Saxon 
frontier, is the place where Charles V. asserted his imperial 
authority over the Protestant elector of Saxony, John Frederick, 
the Magnanimous or Unfortunate, in 1547. Dresden, Aussig, and 
Leitmeritz are all reminiscent of the fierce battles of tbe Hussite 
wars, and the last-named of the Thirty Years’ War. But the 
chief historical associations of the upper the Saxon and 

Bohemian) Elbe are those which belong to the Seven Years’ War 
and the struggle of the great Frederick of Prussia against the 

ower of Austria and her allies. At Pirna (and Lilienstein) in 1756, 

e caught the entire Saxon army in his fowler’s net, after .driving 
back at Lobositz the Austrian forces which were hastening to their 
assistance ; but only nine months later he lost his reputation for 
“invincibility” by his crushing defeat at Kolin, where the great 
highway from Vienna to Dresden crosses the Elbe. Not many 
miles distant, higher up the stream, another decisive battle was 
fought between the same national antagonists, but with a contrary 
result, on the memorable 3rd July 1866. 

See M. Buchheister, “ Die Elbe u. der Hafen von Hamburg,” 
in Mitteil, d, Geog. Q&sellsch. in Hamlurg (1899), vol. xv. pp. 131- 
188; V. Kijrs, “Die kiinstlichen Wasserstrassen dcs deutschen 
Reichs,” in Geog, Zeitschrift (1898), pp. 601-617 ; and (the official) 
D&r Elbstrom Be.) 

Elberfeld, a town of Prussia, in the Rhine province, 
on the river Wnpper, 15 miles by rail east from Dnssel- 
dorf. Since 1874 several new and handsome quarters have 
been built to tbe south and west of tbe older part of tbe 
town. A new town-ball was erected in 1899-1900. Tbe 
more recent buildings include tbe Roman Catholic church 
of St SuitberFs, tbe Reformed church in tbe cemetery, tbe 
royal engineering school, a hospital ] and there are monu- 
ments to Moltke, Bismarck (1897), and tbe Emperors 
Wilbam I. *and Frederick lU. There are, further, zoo- 
logical gardens, and deaf and dumb and lunatic asylums. 
A railway 9 miles in length, with 20 stations, on tbe 
Langen mono-rail system, suspended on tbe river Wupper 
from Elberfeld to Barmen, has recently been opened. Tbe 
industries are ou a scale of great magnitude ; various iron 
and steel industries, paper, musical instruments, tobacco, 
and carpet manufacture, and brewing are important. 
Population (1885), 109,218; (1900), 156,503. 

Elbeuf, a town in tbe arrondissement of Rouen, de- 
partment of Seine Inf^rieure, France, 14 miles sontb-sontb- 
west of Rouen by rail. There is a large manufacture of 


woollen goods, the raw material being imported chiefly 
from Argentina (average about 4700 tons). Elbeiif in 
also an important entrepot for German avooIs. There is a 
state school of manufactm’es for the training of jjractical 
managers and foremen. Port traffic on the Seine (1898), 
58,663 tons. Population (1901), 19,050. 

Eibing's a town of Prussia, province of West Prussia, 
49 miles east-south-cast from Danzig by rail and 5 miles 
from the Frisches Haff. The town-hali (1894) contains 
the historical museum. The Marienkirclie (15tli and 16th 
centmies) was restored in 1887. There is a monument of 
the war of 1870-71 (1887). Elbing is a place of rapidly 
growing industry, the principal branches being iron ship- 
building (one firm alone eiiq^loying more than 3000 bands 
and doing work for the Imjjerial navy) and other iron 
industries, and cigar manufacture. There is a large trade 
in agricultm-al jiroduce. Population (1900), 52,298. 

Elfoing-Oberlaricl Canal^ in the Prussian 
provinces of East and West Prussia, connecting Lake 
Dransen, and consequently the port of Elbing, with Lakes 
Geserich and Drewenz to the south — total distance, 110 
miles. The width is 52-| feet, the depth 4} feet ; and 
the canal, which was made in 1845-60, cost <£225,000. 
It consists of four inclined planes connected by three 
stretches of canal and shut off by five sluices, the altitude 
of the two lakes and their feeders being 338 feet above 
sea-level, and the altitude of Lake Drausen only 5-]; feet. 
Boats are drawn up tbe inclined planes on waggons, which 
are hauled up by machinery. 

Elche^ a town and railway station of Spain, in the 
province of Alicante, on tbe river Vinalapo. It has 
grown in importance, and there are now more than a 
million palm trees in the district, and 22,500 tons of dates 
are exported every year. Manufactures of oil, Hour, soap, 
leather, alcohol, and esparto - grass rugs arc prosperous 
industries. Population (1887), 23,847 ; (1897), 28,030. 

Elduayen, J©s6 de, 1st Marquis del Pazo t>e 
LA Merced (1823-1898), Spanish politician, was born in 
Madrid, 22nd June 1823. Fie was educated in the capital, 
took the degree of civil engineer, and as such directed im- 
portant works in Asturias and Galicia, entered the Cortes 
in 1856 as deputy for Vigo, and sat in all the parliaments 
until 1867 as member of the Union Liberal with, Marshal 
O’Donnell. He attacked the Miraflores cabinet in 1864, 
and became undcr-socretary of tbe Home Oflice when 
Canovas was minister in 1865. Flo was made a councillor 
of state in 1866, and in 1868 assisted other inembors of 
the Union Liberal in preparing the revolution. In the 
Cortes of 1872 ho took much part in finaiuiial debates. 
He accepted office as a member of the last Sagasta cabinet 
under lung Amadeus. On the proclamation of the republic; 
Elduayen very earnestly co-operated in the Alidionsist con- 
spiracy, and endeavoured to induce the military and [joU- 
ticians to work together. Fie went abroad to meet and 
accompany the prince after tha pro7mnciamiento of Marshal 
Campos, landed with him at Valencia, was made governor 
of Madrid, a marquis, grand cross of Charles 11 L, and 
Minister for the Colonies in 1878. Ho accepted the port- 
folio of Foreign Affairs in the Canovas cabinet fronr 1883 
to 1885, and was made a life senator. He always prided 
himself on having been one of the, five mombers of the 
Cortes of 1870 who voted for Alphonao XII. when that 
parliament elected Amadeus of Savoy. He died at Madrid, 
24th June 1898. 
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A 

ABBE, Prof. Cleveland, A.M., Ph.D., 

LL.jD. ; Meteorologist, TJ.8. weather Bureau; 
author of ‘ Atmospheric Radiation,’ etc. ; 
editor of ‘Monthly Weather BevieV’; Lec- 
turer on Meteorology, Johns Hopkins Uni- 
versity. (0. A.) 

ABBOT^ Bev. Lvxaan^ D.U. ; editor of ‘The 
Outlook' (Now York); associate editor of ‘The 
Christian Union’ (New York) with Henry 
Ward Beecher, whom he succeeded as pastor 
of I*lymouth Church, Brooklyn; author of 
' Christianity and Social Problems,’ ‘ Life of 
Christ,’ ‘Theology of an Kvolutionlst,’ ‘Life 
and Epistles of Ht Paul.' (L. A.) 

ABNBY. Sir William de Wiveleslie. 

D.8o., .D.O.Ia, P.R.8.; Principal 
Assist. 8of:., Board of Education, South Ken- 
sington, since President, Royal Astro- 

nomical Society, 1803*1)5 ; Prosideut, Physical 
Society, 1805-1)7 ; author of ‘ Photography ' in 
Ninth Edition of the ‘Ency. Brit.,’ ‘In- 
struction in PJiotf)gnipliy,’ 'Treatise on Photo- 
graphy,' ‘Colour Vision,’ ‘Colour-Measurement 
aiul Mixture,’ ‘Thebes and its Five Great 
Temples,’ in part of ‘The Pioneers of the 
Alps.’ (W* DE W. A.) 

ADAMS, B. ; associate-editor of the 'Rail- 
road Gazette ’ (New York). (B. B. A.) 

AIEY; Wilfred. B.A, ; Examiner of 

Inspectors of mights and Measures, Board of 
Trade; author of ‘Levelling and Geodesy,’ 
‘ Weighing Machines,' etc. (W. Ay.) 

AKERS; C. E. I author of ‘Argentine, Pata- 
gonian, and Ohillan Sketches/ etc. (0. E. A) 

All COCK, Charles William; Secretary 
Surrey Oounty Cricket Club since 1872 ; Hon. 
Sec. Football Association, 1867-90; author of 
‘Football our Winter Game,’ 1807; editor of 
‘Cricket Newspaper,’ 1882-X900, ‘Football 
Annual,' ‘Cricketer’s Amuiur (Lilly white’s), 
etc. (0. W. A.) 

ALEXANDER; Cem Edward Porter; 

General of Ordnance; and later Brigadier- 
General of Artillery and Chief of Artillery 
in Gen. Longstreet’s Corps, Confederate 
Anny. (B. P. A.) 

ALEXANDER. W. D., Honolulu; author 
of ‘A Brief History of the Hawaiian 
People/ (W. D. A.) 

ALLBDTT, Thomas Clifford, M.A., M.D., 
LL.B., B.lBo., F.E.S. ; Regius Professor of 
Physic, Camb., since 1892; Commissioner in 
Lunacy, 1889-92; author of ‘The Ophthalmo- 
scope in Medicine,’ ‘ Goulstonian Ijoctures (On 
Visceral Neuroses)/ ‘On Scrofula,’ ‘Science 
and Medical llmught'; editor of ‘System of 
Medicine and Oynmcology/ etc. ; inventor of 
short clinical thermometer. (T. 0. A.) 


ALLDRIDGE, T. J., F.E.G.S., F.Z.S. ; for 
many years Travelling Commissioner of Sierra 
Leone ; District Commissioner of Sherbro Dis- 
trict, Sierra Leone ; author of ‘ The Sherbro 
and its Hinterland.’ (T. J. A) 

ANDERSON; Miss A. M.; Principal Lady In- 
spector of Factories, Home Office. (A. M. An.) 
ANDERSON; W., F.R.C.S., the late ; Comp, 
of the Order of the Rising Sun (Japan) ; Pro- 
fessor at Royal Academy ; Chairman of Council 
of the Japan Society; Medical Director, Imperial 
Naval Medical College, Tokio ; author of ‘The 
Pictorial Arts of Japan,' ‘Japanese Wood 
Engravings,' ‘Cat. of Chinese and Japanese 
Pictures in British Museum.' (Wm. An.) 

ANDERSON. Lt.-Col. W. P. ; Chief 
Engineer ana Superintendent of Lights, De- 

S artment of Marine and Fisheries, Ottawa, 
anada. (W. P. A) 

ANDREWS; Hon. Elisha Benjamin, 
LL.D, ; Chancellor of the University of Ne- 
braska ; late Superintendent of Schools of the 
City of Chicago ; formerly President of Brown 
University; author of ‘Institutes of General 
History,' ‘Institutes of Economics,' ‘History 
of the United States,’ etc. (B. B. A.) 

ANSTRUTHE R-THOM SON, Maj or 
W,, F.G.8., F.S.A; Inspector of Concentra- 
tion Gamps, S.A (W. A.-T.) 

ARCHER, William; dramatic critic of 
‘World’ (London), 1884 onwards; edited and 
translated Ibsen's ‘Prose Dramas'; author of 
‘Life of Macready/ ‘Masks or Faces,’ ‘The 
Theatrical World,’ ‘Study and Stage,* ‘America 
To-day, 1900,' ‘Poets of the Younger Generation,' 
etc. (W. A.) 

ARMSTRONG, Edmimd Archibald, 
Barrister-at-Liaw, Inner Temple. (E. A. An.; 
ARMSTRONG; Henry Edward; Ph.D., 
LL.D., F.R S. : Professor of Chemistry at the 
City and Guilds of London Central Institute, 
South Kensington; author of ‘Carbon,’ etc., in 
Ninth Edition of ‘Ency. Brit.,' ‘Introduction 
to the Study of Organic Chemistry.’ (H. E. A) 
ARMSTRONG; Sir Walter; Director of 
the National Gallery of Ireland ; author of * Sir 
Joshua Reynolds,’ 'Thomas Gainsborough,’ 
‘Sir Henry Raeburn,’ ‘Alfred Stevens,’ ‘Peter 
de Wint,’ ‘ Velasquez,' ‘Scottish Painters,’ 
*J. M. W. Turner,' etc., and co- editor of 
‘ Bryan’s Dictionary of Painters. ' (W, An. ) 

ASHWORTH^ PhUip A., Dr. Juris, of the 
Inner Temple, Barrister- at -Law; editor of 
Taswell-Langmead’s ‘Constitutional History 
of England,' translator of Gneist’s ‘ History of 
the English Constitution,’ etc. (P- A. A.) 

ASKWITH. Rev. Edward Harrison. 

M.A., B.D:; Chaplain of Trinity College, 
Cambridge; author of ‘Christian Conception 
of Holiness,’ ‘Epistle to the Galatians,’ 
etc. (E. H- A) 


ASTON; Major George Grey, R.M.A. ; late 
Professor of Fortification, Royal Naval College, 
Greenwich. (G. G. A). 

ASTON, William George, B.A, M.A., Hon. 
D.Lit., O.M.G. ; student interpreter in Japan, 
1864 ; _ interpreter and translator to British 
Legation at Yedo, 1870 ; assistant Japanese- 
Secretary, Yedo, 1876-82 ; acting Consul, Hiogo, 
1880-88; Consul- General for Corea, 1884; Japan- 
ese Secretary, Tokio, 1886; author of ‘A 
Grammar of the Japanese Spoken Language,’ 
‘A Grammar of the Japanese Written Lan- 
guage,' ‘A Translation of the Nihongi, or' 
Annals of Ancient Japan,’ ‘ History of Japanese 
Literature,’ etc. (W. Q. As.>‘ 

ATWATER; Wilbur Olin, Ph.D.; Pro- 
fessor of Chemistry, Wesleyan University, 
U.8.A. ; Special Agent of the U.S. Depart- 
ment of Agriculture in charge of Nutrition 
investigations. (W. O. A> 

AVES; Ernest. M.A. ; formerly Sub-Warden 
of Toynbee Hall; author of papers on sociology 
and economics. (E. A* > 

AXON; William Edward Armitage, 

LL.D. ; late Dep. Librarian Manchester Free 
Libraries ; author of ‘ Manchester ‘ in Ninth 
Edition of ‘Ency. Brit.,’ ‘The Annals of Man- 
chester,’ ‘ Manchester a Hundred Tears Ago,” 
‘Lancashire Gleanings,’ ‘Stray Chapters in 
Literature,’ ‘Folk-lore and Archaeology/ 
etc. (W. B. A. A.) 


B 

BACON; Edwin Monroe, M.A. ; editor of 
‘Time and the Hour’ (Boston, U.S. A.); some- 
time editor-in-chief of the ‘Boston Globe,’ 
the ‘Boston Advertiser,' and the ‘Boston 
Post ’ ; author of * Boston Illustrated,’ ‘Bacon’s 
Dictionary of Boston,’ ‘Boston of To-day,’ 
etc. (E. M. B.) 

BADEN -POWELL, Maj. Baden F. S.; 

inventor of man -lifting kites; late President 
Aeronautical Society; author of ‘In Savage 
Isles and Settled Lands,' many articles on 
ballooning, etc. (B. P. S. B.-P.) 

BAGWELL. Ricbard; M.A. ; author of 
‘Ireland’ in the Ninth Edition of the ‘Ency. 
Brit.,’ ‘Ireland under the Tudors,’ ‘A Plea for 
National Education,’ etc. (R. Ba.> 

BAINES; Jervoise Atbelstane; C.S.I. ; 

Hon. Sec. (gold medallist) and Vice-President 
Royal Statistical Society; Census Commis- 
sioner under Government of India, 1889-93; 
employed at India Office and as secretary to 
Royal Commission on Opium, 1894-96 ; author 
of Official Reports on Provincial Administration, 
on Indian Census Operations, 1881-91, on Indian 
Progress, 1894, many papers, ethnographic and 
statistical, for London societies. (J. A. B.> 
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BAKER, Henry Frederick, M.A., P.E.S. ; 
Fellow and Lecfcnrer of St John’s College, 
Cambridge; University Lecturer in Mathe- 
matics. (H. P. Ba.) 

BAZiCARRES, Lord, M.P., F.8.A., F.S,A.S. ; 
Trustee of National Portrait Gallery, Lon- 
don; Hon. See. Society for Protection of 
Ancient Buildings ; Vice-Chairman of National 
Trust. (B.) 

BALBRY, Alfred l>ys, artist; author of 
‘Albert Moore: his Life and Works/ ‘The 
Life and Works of Marcus Stone, R.A./ ‘Sir 
John Everett Millais/ ‘ Hubert von Herkomer,’ 
etc. (A. L. B.) 

BALDWIN, Hon. Simeon Eben, A.M., 
LL.D. ; Judge of the Supreme Court of Errors 
of Connecticut; Professor of Constitutional 
and Mercantile Law, Corporations, and Wills, 
Yale University; sometime President of the 
American Bar Association and American Social 
Science Association ; author of ‘ Baldwin’s Con- 
necticut Digest/ ‘ Cases onR.B. Law/ ‘ Modem 
Political Institutions/ etc. (S. B- B.) 

BALDWIN, W. H., Jr. ; President of the 
Long Island R.R. Co., U.S.A. (W. H. B.) 

BALE, Edwin, R.I. ; Art Director, Cassell and 
Company ; Hon. Sec. Artists’ Committee for 
Promoting Art Copynght BiU, etc. (E. Ba.) 

BALFOUR, Isaac Bayley, M.D., D.Sc., 
M.A., F.R.S., F.L.S. ; Begins Keeper of Royal 
Botanic Garden, Edmbnrgh ; Professor of 
Botany, University of Edinburgh; Transit of 
Venus Expedition to Rodriguez, 1874 ; Regius 
Professor of Botany, University of Glasgow, 
1879-84; explored island of Socotra, 1880; 
Sherardian Professor of Botany, University 
of Oxford, and Fellow of Magdalen College, 
1884-88; author of ‘Botany of Rodriguez,’ 
‘Botany of Socotra,’ editor of ‘Annals of 
Botany.’ (I. B. B.) 

BANCROFT, Frederic, Ph.D.; Chief of 
Bureau of Itolls and Library, U.S. Department 
of State; author of ‘Life of William H. Seward,’ 
etc. (P- Ba.) 

BANISTER, G. H., M.I.C.E., M.I.M.E. ; 
late Assistant to Superintendent of the Royal 
Carriage Department, Woolwich; Whitworth 
Scholar. (G. H. Ba.) 

BARCLAY, Thomas, LL.B., Ph.D. ; meraher 
of the Institute of International Law ; Vice- 
President of the International Law Association ; 
Examiner in Jurisprudence and International 
Public and Private Law to the University of 
Oxford, 1900 ; member of the Supreme Council 
of the Congo Free State; Vice-President of 
the Franco-Scottish Society; President of the 
British Chamber of Commerce in Paris, 1899- 
1900 ; KInight of the Legion of Honour and of 
the Order of Leopold; author of ‘Companies 
in France,* and other law hooks, all the articles 
on International Law in the ‘Encyclopedia of 
the Law of England,’ etc. (T. Ba.) 

BARING, The Hon. nEaurice; Attach^ 
to the British Embassy, Paris, 1899; Third 
Secretary to the British Embassy, Rome, 
1902. (M. Ba.) 

BARLOW, Major H. W. W., R.A. ; 
Secretary to Chief Superintendent, Royal Ord- 
nance Factories, Woolwich. (H. W. B.) 

BARNES, William Emery, D.D.; Fellow 
of Peterhouse, Cambridge ; Hulsean Professor 
of Divinity, Cambridge; assist, editor of ‘Journal 
of Theological Studies ’ ; Lecturer in Hebrew 
at Clare Coll. Camb., 1885-94 ; in HehreAv and 
Divinity at Peterhouse, 1889-1901 ; author of 
‘The Genuineness of Isaiah xxiv. -xxvii.,’ 
‘Canonical and Uncanonical Gospels, ‘The 
Peshitta Text of Chronicles,’ I. II. Chronicles, 
with Introduction and Notes (Cambridge Bible). 
Isaiah (Churchman's Bible). (W. E. B.) 

BARNETT, Rev. Samuel Augustus, 
M.A. ; Canon of Bristol ; Founder and Warden 
of Toynbee Hall, Whitechapel; President of 
the Sunday Society; Chairman Whitechapel 
Board of Guardians, 1894 ; Chairman of 
Children’s Country Holiday Fund ; Chairman 
Pupil Teachers’ Scholarship Fund ; author of 
‘Practicable Socialism’ with Mrs Barnett, 
‘Service of God.’ (S. A. B.) 

BARRETT, F. N., editor of the ‘American 
Grocer ’ (N bw York). (P. N. B.) 

BARTLET, Rev. J. Vernon, M.A,; Professor 
of Church History, Mansfield College, Oxford; ^ 
author of ‘ Early Church History/ ‘ The Apos- ' 
tolic Age,’ etc. (j. V. B.) 

BARTLEY| George Christopher Trout, 
M.P.; Assistant-Director of Science Division of 
Science and Art Department, London, till 1880 ; 
established National Penny Bank, 1875 ; author 
of ‘A 8<iuare Mile in the Bast of London,' 
‘Schools for the People,’ ‘Provident Knowledge 
Papers/ ‘The Seven Ages of a Village Pauper,’ 

‘ The Parish Net. (G. 0. T, B.) 

BARWICK, G. F. ; Assistant Keeper of 
Printed Books and Superintendent of Reading- 
room, British Museum ; author of ‘ International 
Exhibitions,' ‘The Laws Regulating Printing 


and Publishing in Spam,’ and translator of 
various works of travel, etc. (G. F* B.) 

BASSETT, JohxL Spencer, Ph.D. ; Professor 
of History, Trinity College, N.C. ; author of 
‘Constitutional Beginnings of North Carolina,’ 
‘Slavery and Servitude of the Colony of North 
Carolina,’ ‘Anti -Slavery Leaders of North 
Carolina,’ ‘Slavery in the State of North 
Carolina.’ (J- S- Ba.) 

BASTABLE, C. F., M.A., LL.D. ; Professor 
of Political Economy, Dublin Umyersity, 
1882; author of ‘Money’ in Ninth Edition of 
‘Ency. Bnt.,’ ‘Theory of International Trade,’ 

I ‘Commerce of Nations,’ ‘Public Finance,’ 

‘Dictionary of Political Economy,’ and ‘Econo- 
mic Journal. (C. F. B.) 

BATHER, Francis Arthur, M.A,, D.Sc., 
F.G.S. ; Natural History Museum, South Ken- 
sington; Hon. Member Soe. Linneenne de 
Normandie ; author of ‘ Concise Knowledge of 
Natural History,’ ‘The Genera and Species 
of Blastoidea/ ‘ Echinoderma ’ (in Lankester’s 
‘Zoology’), ‘The Crinoidea of Gottland,’ 

I etc. CF- A. B.) 

BAUERMAN, H., F.GS.; Lecturer on 
Metallurgy, Ordnance College, Woolwich ; 
author of ‘ Bismuth,’ ‘ Coal,’ ‘ Fuel,’ ‘ Furnace/ 
etc., in Ninth Edition of ‘Ency. Bnt.,’ ‘A 
Treatise on the Metallurgy of Iron,’ ‘ Text-book 
of Systematic Mineralogy/ etc. (H. B.) 

BEALBY, J. T., B.A. ; sometime acting 
editor of * Scottish Geographical Magazine ' ; 
author of ‘A Daughter of the Fen,’ and 
numerous geographical magazine articles ; 
joint author of ‘Stanford’s Compendium: 

Europe’ ; translator of Sven Hediu’s ‘Through 
Asia. (J. T. Be.) 

BEDDARD, Frank Evers, M.A., F.R.S. ; 
Prosector of Zoological Soc. of England since 
1884, and Vice - Sec. since 1898 ; formerly 
Lecturer on Biology at Guy’s Hospital; has 
been Examiner in Zoology and Comparative 
Anatomy, University of London, and of 
Morphology at Oxford ; now Examiner in the 
University of New Zealand; naturalist to 
‘ Challenger ’ Expedition Commission, 1882-84 ; 
author of ‘Worm’ in Ninth Edition of ‘Ency. 
Brit.,’ ‘Animal Coloration,’ ‘Text-book of 
Zoogeography,’ ‘A Monograph of the Oligo- 
chseta/ ‘Structure and Classification of 
Birds/ (F. E. B.) 

BELL, Charles Frederic Moberly,- asst, 
manager of ‘ The Times ’ ; formerly corre- 
spondent of ‘The Times’ in Egypt; author 
of ‘Khedives and Pashas,’ ‘Egyptian Finance,’ 

‘ From P'^raoh to Fellah,’ etc. (C. P. M. B.) 

BELL, Dr Louis, Boston, U.S.A. ; author of 
‘ The Elements of Practical Electricity,' ‘ Power 
Distribution for Electric Railroads,’ ‘Electric 
Power Transmission/ etc. (L. Bl.) 

BELL, Malcolm; author of ‘Rembrandt,’ 

‘ Sir B. Burne-Jones,' etc. (M. Be.) 

BELLAIRS, Carlyon ; Lieutenant R.N. ; 
writer of articles on naval subjects. (0. W. Be.) 

BELLINGER, Hou. Charles Byron; 
Judge of the U.S. District Court, District of 
Oregon. (0. B. B*.) 

BELTRAMI, Luca ; architect ; author of 
‘Storia della facciata di St Maria del Fiore 
in Firenza,’ ‘ La Basihca Amhrosiana primitiva 
e la ricostruzione compiuta nel secolo IX,' 
etc. (L. Bx.) 

b£n:6dIT£, Ldonce; Conservator, Mus^e 
du Luxembourg, Paris ; author of ‘ Alphonse 
Legros'; editor of ‘Bulletin des Musses/ 
etc. (L. Be.) 

BENSON, Arthur Christopher, M.A., 
F.R.Hist. Soc. ; Master at Eton College since 
1885 ; author of ‘ Memoirs of Arthur Hamilton,’ 
‘Archbishop Land: a Study,’ ‘Poems/ 'Lyrics/ 

‘ Essays,’ ‘ Lord Vyet and other Poems/ ‘ Fasti 
Etonenses,’ ‘Life of Archbishop Benson,’ ‘The 
Professor, and other Poems.’ (A. 0. Be.) 

BERG, Sii^ard Johnson, A.M.I.O.E., 
Switzerland, (S. J. B.) 

BERNARD, Rev. John Henry, D.D. ; 
Fellow of Trim Coll., Dublin; Archbishop 
King’s Lecturer in Divinity, University of Dub- 
lin ; member of University Council, 1892 ; Vice- 
Warden, Alexandra ColL, Dublin, for higher 
education of women, 1894 ; Secretary of Royal 
Irish Academy, 1899 ; Commi.ssioner of National 
Education, Ireland, 1897; part-editor of ‘Kant's 
Critical Philosophy for English Readers/ trans- 
lator of ‘Kant’s Kntik of Judgment, joint- 
author of ‘The Literature of the Second 
Century,’ editor of ‘The Pilgrimage of St 
Silvia of Aquitania,’ ‘The Pastoral Epistles 
of St Paid,’ ‘The Works of Bishop Butler, 
etc. (J. H. Be.) 

BERNSTEIN, Eduard ; German Socialistic 
politician and wnter ; late editor of the ‘ Social 
Democrat’; author of ‘On the History and 
Theory of Socialism,’ ‘The Communistic and 
Democratic-Socialistic Movements in England 
during the 17th Century,' etc. (E. Bn.) 


BERRY, George Andreas, M.B., F.R.C.S., 
F.R.S. Edin.; Vice-Pres. Ophthalniological Soc.; 
author of ‘ Diseases of the Eye,’ ‘ The Elements 
of Ophthalmoscopic Diagnosis,’ ‘Subjective 
Symptoms m Eye Diseases,’ etc. (G. A. Be.) 

BE SANT, Sir Walter, M.A., F.S.A., the 
late ; Secretary Palestine Exploration Fund, 
1868-85 ; Hon. Sec. Palestine Exp. Fund ; First 
Chairman Society of Authors, 1884-85; Chair- 
man Society of Authors, 1887-1892 ; author of 
‘Froissart’ in Ninth Edition of ‘Ency. Brit./ 
‘Studies in Early French Poetzy,’ ‘Rabelais,’ 
Lives of ‘Coligny,’ ‘Whittington,’ ‘Edward 
Palmer,’ and ‘Richard Jefferies,’ ‘London,’ 
‘Westminster/ ‘South London,’ many Novels 
with the late James Rice. Novels alone : ‘ The 
Revolt of Man,’ ‘All Sorts and Conditions of 
Men/ ‘Beyond the Dreams of Avarice,’ ‘The 
Orange Girl/ etc. (W. Be.) 

BHOWNAGREE, Sir Mancherjee Mer- 
vtraujee, K.C.LE., M.P ; State Agent, Bom- 
bay, for the territory of Bhavnagar, 1873 ; 
author of ‘History of the Constitution of the 
East India Company,' Gujerati translation 
of ‘Her Majesty’s Life in the Highlands,’ 
etc. (M. M. Bh.) 

'BICKERDYKE, John' (Charles Henry 
Cook), M.A.; writer on angling and sporting 
subjects; President of Thames Re-stocking 
Association, and the Fly-Fishers’ Club, 1899- 
1900 ; editor of the angling department of the 
‘Field’; author of ‘Angling in Salt Water,' 
‘The Book of the All Round Angler,’ ‘Thames 
Eights and Thames Wrongs,' ‘Days in Thule 
with Rod, Gun, and Camera/ ‘Sea-Fishing,’ 
‘Days of My Life in Water, Fresh and Sah,’ 
‘Wild Sports in Ireland,' ‘Letters to Young 
Sea-Fishers,’ etc. (‘J. B.*) 

BIDWELL; Shelford, M.A., Sc.D., F.R.S. ; 
barrister; President of Physical Society, Eng- 
land, 1897-99 ; author of ‘ Curiosities of Light 
and Sight,’ and numerous memoirs on physical 
subjects. (S. Bi.) 

BINDLOSS, Harold; Secretary Royal Mersey 
Yacht Club. (H. Bs.) 

BINYON, Laurence ; assistant in the British 
Museum, Department of Printed Books, 1893 ; 
transferred to Department of Prints and Draw- 
ings, 1895; author of ‘Lyric Poems,’ ‘Poems/ 
‘London Visions,' ‘The Praise of Life, ‘Por- 
phyrion and other Poems,' ‘Western Flanders,’ 

‘ Odes,’ ‘ Catalogue of English Drawings in the 
British Muaeum.’ (L. B.) 

BIRD. Christopher John, C.M.G.; Principal 
Under Secretary of the Colony of Natal, and a 
Member of the Civil Service Board. (0. J. Bi.) 

BIRDWOOD, Sir George Christopher 
Molesworth, M.D., K.O.I.B., C.S.I., LL.D.; 
special assistant in Revenue and Statistics 
Department India Ofllco, 1871-99 ; author of 
‘Incense* in Ninth Edition of ‘Ency. Brit.,* 

‘ Economic Vegetable Products of the Bombay 
Presidency,’ ‘ The Industrial Arts of India,* 
‘Report on Old. Recoirls of the India Oilicc/ 
‘First Letter Book of East India Company/ 
Appendix on 1hft Ary-an Fauna and I^lora to Mrix- 
Miiller’s ‘ Biography of Words,' cK-. (G. B.) 

BIRKBECK. William John, M.A., 
F.S.A. ; author of ‘ Russia and the English 
Church.’ (W. J. Bi.) 

BIRKINBINE, John, M.E.‘; President of 
the Franklin Institute and the Pcrmaylvania 
Forestry Association ; sometime I'resident 
American Institute of Mining Engineers, and 
editor ‘ Journal of Iron Workers.' (J. 

BIRRELL, Augustine, K.O. ; Hon. Fellow, 
Trinity Hall, Cambridge ; LL.D. Si Andrews 
(Honorary) ; Quain Professor of Law, Univc.rsity 
Coll. London, 1896; M.l’. Hj.) Fifoshiro W., 
1889-1900 ; author of Obiter Dicta, 1884, 1K87 ; 
Life of Charlotte Bronte, 1885; Res Judicatne, 
1892 ; Men, Womem and Books, 1804 ; Lectures 
on the Duties and Liabilities or Trustees, 189C ; 
editor of BoswelT.s Life of Johnson, 1897; 
Bir Frank Lockwood, 1808 ; Collected Essays, 
1900. (A Bi.) 

BISHOP Mrs Isabella L. (Miss Isabella 
Bird), F.B.G.S., Hon. F.E.S.G.S, ; Hon. Mem- 
ber of Oriental Society, Pekin ; first lady Fellow 
of the Royal Geographical Bociety ; author of 
‘The Englishwoman in America,* ‘ Bix Months 
in the Sandwich Islands, ' ‘A Lady’s XAfe in 
the Rocky Moimtams,’ ‘Unbeaten Tracks in 
Japan,’ ‘ The Golden Chersonese,' ‘ Journeys in 
Persia and Kurdistan,' ‘Among the Tibetans,* 
‘Korea and her Neighbours,’ ‘The Yangtze 
Valley and Beyond,' ‘Pictures from China,' 
etc, (L L. B.) 

BLAIR. Andrew A. ; chief chemist of the 

U.B. Geological Survey, Division of Mining and 
Geology, Tenth Census of the Unittal Btates ; 
author of ‘The Chemical Analysis of Iron/ 

etc. (A A B.) 

BLAKEj Rev. John Frederick, M.A, 
F.R.B. ; sometime Professor of Natural Bdence, 
University College, Nottingham ; author of 
'British Fossil Cephalopoda,' ‘The Qeologioal 
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Society of London,’ ‘Astronomical Myths,’ 

‘ Yorkshire Lias,’ etc. (J. F. Bl.) 

BlaAKBl;, Prof. William Phipps^ Fh B. ; 
Director School of Mines, University of Arizona, 
and territorial geologist of Arizona ; author 
of ‘Geological Reconnaissance of California,’ 
‘Silver Ores and Silver Mines,’ etc. (W. P. B.) 

B1ji5nDALij Sigfus^ of the University Library, 
Copenhagen. (S. Bl.) 

BLOUNT, Bertram, F.C S., F.I.C. ; con- 
sulting chemist to the Crown Agents lor the 
Colonies; Hon. Piesident Cement Section of 
International Assoc, for Testing Materials, 
Buda-Pesth. (B. Bl.) 

BLOWITZ, Henri Georges Stephane 
Adolphe Opper de ; ‘ The Times ' corre- 
spondent in Paris ; Professor of German at 
Tours, Limoges, Poitiers, and Marseilles ; en- 
tered on service of ‘ The Times,’ July 18T1 ; 
inaugurated constant telegraphic communica- 
tions and obtained the concession from 9 p.m. 
to 3 A.M. of a special wire for ‘The Times ’ from 
9 May 1874 ; officer of the Legion of Honour ; 
Doctor of Philosophy ; officer of the Institute 
of France ; author of ‘ Feuilles Volantes,’ 
‘L’Allemagne et la Provence,’ ‘Le Manage 
royal d'Bspagne,’ ‘Une Course k Constanti- 
nople.’ (de B.) 

BLUNT, Capt. Charles Jasper, R.A. ; 
Chief Ordnance Officer, Guernsey; served in 
the Chitral campaign, etc. (C. J. B.) 

bod LEY, John Edward Courtenay, 
M.A. ; private secretary to President of Local 
Government Board, 1882-85 ; secretary to Royal 
Commission on Housing of the Working Classes, 
1884-85 ; author of ‘ France’ ; vol. i. ‘ The Revolu- 
tion and Modern France,’ vol. ii. ‘The Parlia- 
mentary System,’ (French od. 1001), ‘ L’Anglo- 
inanie et les traditions fransaises.’ (J. E. 0. B.) 

BOLTZMANN, Ludwig j Professor of 
Theoretical Physics, University of Vienna; 
Hon. Member Royal Academy of Sciences, 
Berlin ; author of ‘Lectures on the Theory of 
Gas,’ ‘Lectures on Maxwell’s Theory of Elec- 
tricity and Light ’ ; editor of ‘ Maxwell’s Physi- 
cal Forces.’ (L. Bo.) 

BONAR, James, M.A., LL.D.; senior Examiner 
Civil Service Commission, Westminster ; .I’linior 
Examiner in H.M. Civil Service Commission, 
1881; senior Examiner, ibidem, end of 1895; 
President of Section F of British Association, 
1898; author of ‘Maltlms and his Work,’ 
‘Ricardo’s Letters to Malthiis,’ ‘Philosophy 
and Political Economy,’ ‘Catalogue of Adam 
Smith’s Library’ (part), ‘Ricardo's Letters to 
Trower.’ (J. B*,) 

BONNEY, Rev. Thomas George, D.Sc., 
TjL.D., i\R.S. ; late Professor of Geology, 
University Coll. London ; Hon. Canon of Man- 
chester ; Follow of St John’s Coll. Cainb. ; 
Hulsean Lecturer (Camb.), 1884 ; Proaicleiit 
Geological Soemty, 1884-80; Boyle Lecturer, 
1800-92 ; Kfdi' I.i-cAiD'r (Camb.), 1892 ; Vice- 
President Royal Society, 1899 ; author of ‘IThe 
Alpine Regions,’ ‘The Story of our Planet,’ 
‘Charles Lyoll and Modern Geology,’ ‘Ice- 
Work, ‘Volcanoes,’ etc. ‘ (T. G. B.) 

BO SCO, Augustus: Professor of Statistics, 
University of Rome. (A. Bo ) 

BOULENGER, George A., F.R.8., P.E.S.; 
assistant, Dept, of iZoology, Brit. Museum, 
since 1882; author of numerous works on 
Zoology. (O. A. B.) 

BOURCHIER, James David^ M.A,; 
sometime Scholar of Kings College, Cam- 
bridge ; Correspondent of ‘ The Times ’ at 
Athens. (J. D. B.) 

BOURGET, Paul, poet, critic, and novelist ; 
member of French Academy since 1894 ; officer 
of the Legion of Honour, 1895 ; author of La Vie 
inquiote, 1874 ; Edel, 1878 ; Les Aveux, 1882 ; 
Essais de Psychologic, 1883 ; Nouvoaux Essais 
de Psycholoppo, 1885 ; lUtudos et Portraits, 1887 ; 
Pastels, 1889 ; Physiologio de 1‘ Amour nioderne, 
1890 ; Sensations /I’ltalie, 1891 ; Nouveaux 
Pastels, 1891 ; Outre Met, 1896 ; L'Irr6parable, 
1884 ; Criielle Enigme, 1886 ; Un Crime d Amour, 
1886 ; Andr6 Cormdis, 1887 ; Mensonges, 1887 ; 
Le Disciple, 1889 ; Un coeur de femmej 1890 ; La 
Terre Promise, 1892 ; Oosmopolis, 1892 ; Un 
Scnipule, 1894; Un Idylle Tragique, 1896; 
Voyagouses, 1897 ; Rocommenceinents, 1897 ; 
Complications Sentimentales, 1898 ; LaDuchesse 
Bleue, 1898; Drames de Famille, 1900; Un 
Homme d’Atfaircs, 1900 ; Le Fantdme. (p. B"*.) 

BOURNE, Gilbert Charles, M.A., D.Sc., 
F.L.S. ; Fellow and Tutor of New Coll. Oxford ; 
assistant to Linacre Professor of Comparative 
Anatomy, Oxford, 1887 - 88 ; Director, Marine 
Biolofdcal Association, United Kingdom, 1889- 
1890 ; assistant to Linacre Professor at Oxford, 
1892-1900 ; University Lecturer in Comparative 
Anatomy, 1898; author of various memoirs 
on Oompaiutive Anatomy, an ‘ Introduction to 
Study of Comp, Anatomy of Animals,’ articles 
Anthozoa and Otenophora, in Lankester’s 
‘Zoology,' etc. (G- 0, B.) 


BOURNE, Henry Eldridge 5 Professor of 
History, College lor Women, Western Reserve 
University, U.S. (H. E. B.) 

BOWER, Frederick Orpen, Sc.D., F.R.S., 
F.L.S. ; Regius Professor of Botany, University 
of Glasgow, since 1SS5 ; author of ‘ A Course of 
Practical Instruction in Botany,’ ‘Practical 
Botany for Beginners,’ etc. (F. 0. B.) 

BOWLEY, A. L.j author of ‘Elements of 
Statistics,’ ‘Wages in the United Kingdom in 
the Nineteenth Century,’ etc. (A. L. Bo.) 

BOYD, Charles Walter, B.A. (Edm.); 
journalist ; sometime private secretary in 
South Africa to Dr Jameson and Mr Cecil 
Rhodes. (G. *W. B*.) 

BRABROOK, Edward William, C.B., 
P.S.A., V.P.S.S., V.P.R.S.L. ; V.P. Royal 
Archaeological Institute since 1900 ; Chief Regis- 
trar of Friendly Societies since 1891 ; President 
Anthropological Institute, 1895-97; President 
Folk-Lore Society, 1901; Foreign Associate, 
Society of Anthropology of Pans, 1901 ; author 
of ‘Building Societies,' ‘Friendly Societies,’ 
‘Savings Bank.s’ in Ninth Edition of ‘Ency. 
Brit.,’ ‘Provident Societies and Industrial 
Welfare,’ ‘History of Royal Society of Litera- 
ture.’ (E. W. B.) 

BRADFORD, JohuR., M.D.,D.Sc., F.R.C.P., 
F.R.S. ; member of Senate of University of 
London ; physician to University Coll. Hospital 
London ; Professor of Materia Medica and 
Therapeutics, University College, London ; Pro- 
fessor Supt. of the Brown Institution; author 
of papers on medical and scientific subjects in 
Proc. Roy. Soc. and in Transactions of medical 
societies, etc. (J. R. B.) 

BRJEKSTAD, H. L. ; Anglo - Norwegian 
journalist; translator of standard Norwegian 
works. (H. L. B.) 

BRAMWELL, Capt. G. A.: School of Sig- 
nalling, Aldershot; Deputy- Assistant- Adjutant- 
General for signalling. (G. A. Bk.) 

BRANNER, John Casper, Prof. , Ph.D., 
LL.D. ; Geologist, Imperial Geolog. Com- 
mission, Brazil, 1875-1877 ; Agent U.S. Depart- 
ment of Agriculture in Brazil, 1882-83 ; acting 
President, Stanford University, U.S.A., 1898-99; 
Fellow of Geolog. Soc. of London and Socidte 
Gdologi^ue de France; member of various scien- 
tific societies of North and South America; author 
of numerous publications on Brazil. (J. 0. Bb.) 

BRANTLY, WiUiam Theophilns; re- 
porter of the Maryland Court of Appeals ; ex- 
secretary of State of Maryland; author of 
‘Maryland 'in Ninth Edition of ‘Ency. Brit.,’ 

‘ Law of Personal Property.’ (W. T. B.) 

BRASSEY, Lord, 1st Baron, K.C.B., 
D.C.L. ; Knight of St John of Jerusalem ; 
Commander of Legion of Honour, 1889 ; Presi- 
dent Statistical Society, 1879-80 ; Civil Lord of 
Admiralty, 1SS0-S3 ; Secretary to Admiralty, 
1883-85 ; Chairman of Opium Commission ; 
President of the Institution of Naval Archi- 
tects, 1S93-95; Governor of Victoria, 1895-1900 ; 
author of ‘Work and Wages,' ‘ Naval Annual,' 
‘British Navy,’ ‘British Seamen/ ‘British 
Work and Foreign Wages,’ etc. (Bb.) 

BRETT, Michael, Barrister, Middle Temple. 

(M. Bt.) 

BRICKDALE, C. Fortescue, Barrister, 
Lincoln’s Inn; author of ‘The Law and Prac- 
tice regarding the Registration of Deeds m the 
County of Middlesex,’ ‘Notes on Land Trans- 
fer,’ ‘Registration of Title to Land,’ part 
author of ‘The Land Transfer Acts, 1875 and 
1897,' etc. (0. F. Be.) 

BRIDGE, Vice-Admiral Sir Cyprian 
Arthur George, K.O.B. ; Coraraander-in- 
Chief, China station ; member of Committee on 
Heavy Guns, 1878 ; of War Office Committee on 
Machine Guns, 1879 ; of Ordnance Committee, 
1881 ; Director of Naval Intelligence, 1889-94 ; 
Comraander-m-Chief Australian station, 1895-98; 
author of ‘ Signals ’ in Ninth Edition of ‘Ency. 
Brit.’ (0. A. G. B.) 

BRIGHTMAN, Rev. Prank Edward, 
M.A ; 'Chaplain Univ. Coll. Oxford, 1884-87 ; 
Pu.sey Librarian, 1884; author of ‘What Ob- 
jections have been made to English Orders?’ ; 
editor of ‘ Liturgies Eastern and Western/ ‘ The 
Oxford Library of Practical Knowledge,' 
etc. (F. E. Br.) 

BRINKLEY, Capt. F.,B.A ; proprietor and 
editor of the ‘ Japan Mail,’ Yokohama ; edited 
‘Japan’ ; translated ‘The History of Japan’ ; 
compiled ‘An Unabridged Japanese and English 
Dictionary,’ etc. (F. By.) 

BROAD FOOT, Major William, B-E. ; 
author of the Badminton ‘Billiards'; edited 
‘ Career of Major George Broadfoot, C.B., in 
Afighanistan and the Punjaub,' etc. (W. Bb.) 

BROOME, Lady, widow of the late Sir F. 
Napier Broome, Governor of West Australia ; 
au^or of ‘Station Life, in New Zealand/ 
etc. (M. A. B.) 

BROOMHALL, G. J. S., editor of ‘Com 
Trade Year-Book,* etc, (G. J. S. B.) 


Edward Granville, M.A., M.B.; 
Fellow ot Pembroke College, Cambridge, and 
Professor of Persian ; editor of ‘ The Episode 
of the Bab,’ etc. (E. G. B ) 

BROWNLOW, Rt. Rev. WilUam Robert 
[the late], D.D., M.A, E.C. Bishop of Clifton; 
provost, and domestic prelate to Pope Leo 
XIII.; CO- editor of ‘English Roma Sotter- 
ranea ’ j author of ‘ Early Christian Symbolism ’ ; 
Memoirs of Melise Brownlow, Sir James Mar- 
shall, and Mother Rose Columba Adams, O.P. ; 
Lectures on Slavery and Serfdom, on Church 
History, on Sacerdotalism, on the Catacombs, 
and other Arehseological subjects ; trans- 
lation of ‘ Cur Deus Homo,’ and ‘ Vitis 
Cystica.’ R. B.) 

Thomas Lauder, M.D., 

Sc.D., LL.D. (Edm. and Aherd.), F.R.S. ; phy- 
sician to St Bartholomew’s Hospital, Loudon ; 
author of ‘ The Bible and Science,’ ‘ Text-Book 
of Pharmacology, Therapeutics, and Materia 
Medica,’ ‘Disorders of Digestion,’ ‘Lectures on 
the Action of Medicines.’ (T. L. B.) 

BRYAN, George Hartley, Sc.D., F.E.S. ; 
Professor of Pure and Applied Mathematics in 
the University College of North Wales ; Fellow 
of Peterhouse, 1SS9-95 ; gold medal Inst. Naval 
Architects, 1901. (G. H- Be.) 

BRYANT, Hon. Edg;ar E., LL.D. ; 

Justice of the Circuit Court of Arkansas, 
1890-97 ; author of ‘ Speeches and Addresses, 
etc. (E. E. B.) 

BRYCE, Rt. Hon. James, P.O., D.C.L., 
LL.D., F.R.S., M.P.'; Regius Professor of 
Civil Law at Oxford, 1870 ; Under-Secretary of 
State for Foreign Affairs, 1886 ; Chancellor of 
Duchy of Lancaster (with seat in Cabinet), 1892; 
President of Board of Trade, 1894; Chairman 
of Royal Commission on Secondary Education, 
1894 ; member of Senate of London University, 
1893; corresponding member of Institute of 
France, 1891 ; foreign member of Royal Aca- 
demies of Turin and Brussels, 1896; corre- 
sponding member of Society Romana di Storia 
Patria, 1S85 ; honorary Fellow of Trinity and 
Oriel Colleges, Oxford ; president of the Alpine 
Club; author of ‘Emperor and Empire,’ ‘Jus- 
tinian,’ ‘Procopius,’ ‘Theodora,’ in Ninth 
Edition of ‘ Ency. Brit.,' ‘ The Holy Roman 
Empire,’ ‘The Trade Marks Registration Act,* 
‘Transcaucasia and Ararat,' ‘The American 
Commonwealth,’ ‘Impressions of South Africa,’ 
etc. (J. Be.) 

BRYDON, J. M., the late; architect; designed 
various Government Offices, Chelsea Town 
Hall and Polytechnic, Bath Municipal Build- 
ings, etc. (J. M. By.) 

BUCHANAN, John Young, M.A, F.R.S. ; 
chemist and physicist of the ‘Challenger’ 
Expedition; later, Lecturer in Geography, 
University of Cambridge; author of ‘Lake,’ 
‘Mediterranean/ m Ninth Edition of ‘Ency. 
Brit.’ (J. Y. B.) 

BUCKLEY. Rev. James Monroe, D.D., 
LL.D.; editor of 'The Christian Advocate’ 
(New York); author of ‘Travels in three Con- 
tinents,’ ‘Faith Healing,’ ‘Christian Science 
and Kindred Phenomena,’ ‘Supposed Miracles,* 
etc. (J. M. Bu.) 

BtlRDE, Lieut. Johannes, late of the 
German army, 61st Infantry Regiment ; author 
of ‘Problems of Applied Tactics, with Solu- 
tions,’ ‘ Tactical Problems/ etc. (J. Be.) 

BURDETT, Sir Henry, K.C.B. ; founder and 
editor of Hie ‘Hospital’; late superintendent 
of the Queen’s Hospital, Birmingham, and of 
the Seamen’s Hospital, Greenwich ; late secre- 
tary Share and Loan Dwartiuent, London 
Stock Exchange; author or'Burdett’s Official 
Intelligence of British, American, and Foreign 
Securities,’ ‘The National Debt,’ ‘Local Taxa- 
tion in England and Wales,' ‘The Patriotic 
Fund,’ ‘ Hospitals and Asylums of the World/ 
‘TTie Relative Mortality of Large and Small 
Hospitals,’ ‘ Burdett's Hospitals and Charities, 
a Year-book of Philanthropy,’ ‘Hospitals and 
the State,’ ‘Unhealthiness of Fubhc Institu- 
tions,’ ‘ A Practical Scheme for Old Age 
Pensions,’ ‘The Registration of Nurses/ ‘The 
Nursing Profession, how and where to Train,* 

‘ Housing of the Poor,* etc. (H. Bt.) 

BURN, Rev. A. E., B.D. ; Examining Chap- 
lain to the Bishop of Lichfield ; author of ‘ The 
Athanasian Creed,’ ‘An Introduction to the 
Creeds and to the 'Te Deum/ etc. (A E. B.) 

BURNSIDi:« Rev. Frederick, M.A; 
Hon, Canon St Albans ; Rural Dean of Hert- 
ford; Hon. editor of the ‘Official Year-Book 
of the Church of England* ; compiler of ‘The 
Official Parochial Register of Church Services,* 
etc. (F- Bu.) 

BURNSIDE, William, M.A., F.R.S.; Pro- 
fessor of Mathematics, Royal N^ival College, 
Greenwich. (W. Bu.) 

BURROUGHS, Jobn, author of ‘Wake 
Robin, ‘Signs and Seasons,’ ‘Birds and 
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Poets,’ 'Fresh Fields/ ‘Whitman: A Study/ 
etc. (J. Bu.) 

BURBOWS, Bev. Wmfrid Oldfield, M.A. ; . 
Vicar of Holy Trinity, Leeds ; formerly Prin- i 
cipal of Leeds Cler?y School and Tutor of J 
Chiist Church, Oxford. (W. 0. B.) i 

BUBTON, Clarence Monroe, LL.D. ; j 
author of ‘Life of Cadillac, founder of 
Detroit/ ‘Eewsited Landmarks of Detroit/ 
etc. (C. M. B.) 

BUBTON, William, P.C.S. ; author of Cantor 
Lectures on ‘Material and Design m Pottery/ ■ 
etc. (W. B*.) 

BUTLEB, Alfred JosHua, M.A. ; Fellow of 
Bra^^cn -e College, Oxford; author of ‘Tyrol’ 
in Ninth Edition cf ‘ Ency. Brit.' (A J. B.) 

BUTIiEB, Prof. Nicliolas M-urray,Ph.D.; 
Pres. Comrabia University, New York ; author 
of ‘The Meaning oi Education.’ etc. ; editor of 
the ‘Educational H.e\iew’ ana of the ‘Great 
Educators’ series. (N. M. B.) 


c 

CABliE, George Waslfiagton, A.M., 

D.L. ; author of ‘New Orleans’ m Ninth 
Edition of ‘Ency. Brit,’ ‘Old Creole Days,’ 
‘ The Grandissimes,’ ‘ Dr Sevier, ‘John March, 
Southerner/ etc- (Gr- W. Ca.) 

CAIIilkABB, Sir Vincent Henry Pen- 
alver, K,B. ; Assistant Commissioner for 
ETic:''r.nd. Montenegrin Front’‘'r Commission. 
IST'.* ; on .Vra o Taaia Co!in.iL-.i.''.n IrJ'J; atr-clicd 
TO Sir Beaucharip S'^^viuo’ir, Naiai Deiuoiiiira- 
lion, Dulcigno, ISbO ; service for Intelligence 
Department, 1882 ; attached Headquarters Staff 
Egyptian Campaign, 1SS2 ; appointed President 
Ottoman Public Debt Council, 1SS3 ; and Fin- 
ancial Representative of England, Holland, and 
Belgium in Constantinople ; medal and bronze 
star, Egyptian campaign ; Grand Cordons Med- 
jidie and Osmanie ; gold medals of Liakat and 
Nishan-i-Imtiaz ; Grand Cordon of Ordre pour 
le mente civile. (V. H. P. C.) 

CALL EN DAB,’ Hugh Bongboume, 
LL.D., P.B.S. ; Professor of Physics, Royal 
Coll, of Science, London ; Professor of Physics, 
M‘Gili GoU. Montreal, 1893-9S. (H. L. 0.) 

CAMP, Walter, Newhaven, U.S.A, author of 
‘Book of College Sports,’ ‘Amencaii Football,’ 
etc. (W. Oa.) 

CAMPBEIiXi, J. G. D., M.A ; H.K’s In- 
spector of Schools ; educational adviser to the 
King of Siam, 1890-1901. (J. G. D. 0.) 

CAMPBELL, Rev, Lewis, M.A, LL.D.; 
emeritus Professor of Greek, University of 
St Andrews ; Hon. Fellow of Balliol Coll. 
Oxford; Gifford Lecturer, St Andrews, 1894-95 ; 
author of ‘ Plato,’ ‘ Sophocles ’ in Ninth Edition 
of ‘Ency. Brit.,’ 'The Christian Ideal,’ part 
‘Life of J'ames Clerk-Maxwell,’ ‘Sophocles in 
English Verse,’ ‘Aeschylus in English Verse,’ 

‘ Guide to Greek Tragedy ’ ; edition of ‘ Plato’s 
Republic ’ (with late Professor Jowett), ‘ Life of 
Benjamin Jowett’ (with E. Abbott), ‘Religion 
in Greek Literature,’ ‘Letters of B. Jowett’ 
(with E. Abbott), ‘The Nationalization of the 
Old English Hnivereities.’ (L. 0.) 

CARLYLE, E. I,, M.A, F.RHist.Soc.; Fellow 
of Merten College, Oxford ; assist, editor to the 
‘ Dictionary of National Bic^caphy.’ (B. I. C.) 

CABOE, William Dougflas, M.A., F.S.A. ; 
Architect to Ecclesiastical Commission, to the 
Dean and Chapter of Canterbury, etc.; Fellow 
and Member of the Council R.I.B.A.; part 
author of ‘Seftoa. (W. D. C.) 

CARSON, Howard A., formerly chief engineer 
of the Metropolitan (Greater Boston, U,S.A) 
Sewerage Commission and now chief engineer 
of the Boston Transit Commission ; in charge 
of the building of the Boston Subway and the 
East Boston Tunnel ; sometime President of the 
Boston Society of Civil Engineers. (H. A. C.) 

CARTER, Albert Charles Robinson; 
assistant editor of ‘The Year’s Art,’ 1887; 
editor, 1894; editor of ‘The Year’s Music,’ 
1898; contributor to ‘The Art Journal’ since 
1889; art critic of ‘Manchester Courier’; art 
critic for ‘Pall Mall Gazette’ ; writer of ‘The 
Art Annual, 1900, on War Artists.’ (A. 0. R. 0.) 

CARVER, Thomas Gilbert, M.A., K.C. ; 
author of ' On the Law relating to the Carriage 
of Goods by Sea.’ (T. G. 0.) 

CASE, Thomas, M.A ; Waynflete Professor of 
Moiul and Metaphysical Philosophy, Oxford ; 
Fellow of Magdalen ; formerly Fellow and Tutor 
o*f B.N.C,, and C.C.C. ; author of ‘ Materials for 
History of Athenian Democracy from Solon to 
Pericles,’ ‘Realism in Morals,’ ‘Physical Real- 
ism,’ ‘St Mary’s Clusters.’ (T. Ca.) 

CASTLE, Egerton, M.A., F.S.A ; author of 
‘Schools and Masters of Fence,’ ‘Consequences,’ 

‘ English Book-Plates,’ ‘ The Light of Scarthey,’ 
'The Jerningham Letters,’ ‘The Pride of 
Jennico/ ‘The Bath Comedy,’ ‘Young April,' 


‘ Marshfield the Observer,’ ‘ The Secret Orchid ’ 
etc. OS- Oa.) 

CHADWICK, Capt. French Ensor, in 
command of U.S. cruiser ‘ New York,’ flagship 
N. Atlantic Squadi on ; Chief of Staff of Rear- 
Admiral Sampson in the Spanish - American 
War. ■ (P- E. Ch.) 

CHALMERS, Mackenzie Dalzell, C.S.I., 
M.A. ; as.-^.-tant parliamentary counsel to Treas- 
ury, England ; counsel to Board of Trade : 
Judge of County Courts, 1SS4; acting Chief 
Justice, : Co rui:s-,‘OTi.-rot Assize, 

1SD5 ; member of ih^ Matuic Law Coi ■iiii:Tee, 
and Board of Faculty of Law of Oxfoid ; law 
member of the Viceroy’s Council in India ; author 

i of contributions to ‘Dictionary of Political 
Economy and ‘ Encyclopaedia Britannica,’ 
‘Digest of the Law of Bills of Exchange,’ 
‘ Digest of the Law of Sale,’ etc. (M. D. Gh.) 

CHAMBERLAIN, Hon. Joshua Law- 
rence, A.M., LL.D. ; Brigadier-General in the 
U.S. Cnil War; Governor of Maine, 1866-71, 
arid President of Bowdoin College, 1871-83 ; 
author “f ‘Mr.ire’ m. Nm-th Ediri'^n of ‘Ency. 
Brit.,’ ■ Ma -u- : Her 1 '. -Cj -u H -nu:'.’ ‘ American 
Ideals,’ etc. (J- L- C.) 

CHANEY, Henry James, Superintendent 
?tanda’-d< Department Board of Trade; Secret- 
ary to Ro\al CommiS'=:ion on Standards lSi>7-70 ; 
lepr^^'CiiU-i Grear Britain ai International Con- 
ference on the Metric System, 1901 ; author of 
‘ Treatise on "Weights and Measures.’ (H. J. C.) 

CHANNING, Edward, Ph.D. ; Professor of 
History, Harvard University ; author of 
‘History of the United States/ ‘Town and 
County Government in the English Colomes 
of North America,’ ‘ Narragansett Planters,’ 
etc. ; collaborator with the late Dr Justin 
Winsor on the ‘ Narrative and Critical History 
of America.’ (E. Ch.) 

ANUTE, Octave, late President American 
Society of Civil Engineers ; honorary member 
Institution of Ciril Engineers, Great Britain ; 
author of ‘Kansas City Bridges, ‘Progress in 
Plying Machines/ etc. (0. 0.) 

CHAPMAN, Alfred, M,I.C.E. ; designer and 
constructor of sugar machinery. (A. Ch.) 

CHARLES, Rev. Robert Henry, M.A.. 
D.D. ; Professor of Biblical Greek, Trin. Coll. 
Dublin ; author of ‘ Book of Enoch,’ translated 
horn the Eriuopic and edited ‘Bthiopic Text of 
Book of Jubi'ees, edited from four MSS.,’ 
‘Book of the Secrets of Enoch,’ ‘Apocalypse 
of Baruch,’ translated from the Syriac and 
edited ‘The Assumption of Moses,’ ‘The 
Doctrine of a Future Life,’ ‘Jowett Lectures 
for 1898-99.’ (R. H. 0.) 

CHATAWAY, James Vincent, M.L.A., 
the late; Secretary for Agriculture, Queens- 
land. (J. V. 0.) 

CHIROL, Valentine; B.Lit. University of 
Paris ; foreign editor of ‘The Times’ ; author 
of ‘The Par Eastern Question,’ "Twixt Greek 
and Turk,’ etc. (V, 0.) 

CHISHOLM, G. G., M A., B.Sc. ; author of 
‘ The Commerce of the British Empire,’ joint- 
author of ‘ Europe ’ in Stanford’s ‘ Compendium 
of Geography and Travel’; edited Longman’s 
‘ Gazetteer of the World.’ (G. G. 0.) 

CHISHOLM, Hng;h.c, B.A.; formerly scholar 
C C.C , Oxford; Barrister -at -Law of the 
Middle Temple; assistant editor of the ‘St 
James's Gazette,' 1892-97; editor, 1897-1900. 
Contributor to ‘ Fortnightly Review,’ ‘ National 
Review,’ ‘The Times,’ ‘Standard,’ etc, ; Joint- 
editor of the New Volumes of the ‘Encyclopaedia 
Britannica.’ (H. Oh.) 

CHREEj Charles, M.A.,Sc.D., LL.D., F.R.S. ; 
Fellow of Kings College, Camb. ; Super- 
intendent Observatory Department, National 
Physical Laboratory. (C. Oh.) 

CHRISTY. S. B., Ph.B. ; Professor of Mining 
and Metallurgy and Dean of the Faculty of 
the College of Mining, University of Cali- 
fornia. (S. B, (3.) 

CHURCH, Arthur Herbert, M.A., D.Sc., 
F.R.S., F.S.A. ; Professor of Chemistry, Royal 
Academy of Arts ; Professop of Chemistry in 
the Royal Agricultural Coll. Cirencester ; Lec- 
turer, Cooper’s Hill ; President of hlmeralogical 
Society, 1898-1901 ; author of ‘ Guano/ ‘ Hemp,' 

‘ Irrigation,’ in Ninth Edition of ‘ Ency. Brit.,’ 

‘ Precious Stones,’ ‘English Earthenware,’ ‘Eng- 
lish Porcelain,’ ‘ The laboratory Guide,’ ‘ Food 
Grains of India,’ ‘Pood,* ‘ Josiah Wedgwood,’ 

‘ Colour,’ etc. (A. H. 0.) 

CHURCH, Col. George Earl; Member of 
the Council Boy. Geog. Soc. ; President of the 
Geog. Section, British Association, 1898 ; author 
of ‘South America, an outline of its Physical 
Geography/ etc. (G-. e. o.) 

CIST. Henry Martyn, A.M., Cincinnati, 
U.S. A. ; author of ‘Army of the Cumberland,’ 
‘Life of Major-General George H. Thomas’; 
editor of 20 Annual Reiiorts of the Society of 
the Army of the Cumberland. (H. M. O.) 


CLARK, Charles Hopkins, editor of ‘Hart- 
ford Courant,’ Conn., IJ.S.A, (C. H. Cl.) 

CLARK, Georgre A., B.L. ; Secretary to 
the Leland Stanford Junior University, Sec- 
retary of the U.S. Fur Seal Commission, 1S9C- 
1898. (G. A. C.) 

CLARKB, Caspar Purdon, C.I.E. ; Dir- 
ector or Art Museum, South Kensington ; 
late keeper of Art Collections and Assistant 
Director. (C. P. C.) 

CLARKE, Colonel Sir George Syden- 
ham, K-C.M-G,, F.R.S. ; Governor of Victoria, 
Australia, since 1901 ; served Egyptian expe- 
dition, 1SS2 ; Sudan expedition, 1885 ; Suakin, 
in Intelligence Department and as Assistant 
Political Officer ; Secretary Colonial Defence 
Committee ; Secretary to Royal Commission 
on Navy and Army Adiniui.stration ; Super- 
intendent Royal Carnage Factory, 1894-1901; 
member of Committee on War Office Reorganiza- 
tion, 1900-1901 ; author of ‘Practical Geometry 
and Engineering Drawing,’ ‘The Principles 
of Graphic Statics,' ‘ Plevna,’ ‘ Fortification 
Past, Present, and Future,’ ‘The Navy and the 
Nation,’ ‘Imperial Defence,’ ‘Russia’s Sea- 
power,’ etc. (G. S. 0.) 

CLAUSEN, George, A.E.A., R.W.S. ; medals : 
Pans 1889, Chicago 1893, Brussels 1897, Paris 
1900. (G. Cl.) 

CLAUSON, Captain John Engene, R.E., 

B.A. London ; Secretary Colonial Defence Com- 
mittee, War Office, London. (J. E. 0.) 

CLAYDEN, Peter William, the late ; Presi- 
dent Inst. Journalists, London ; a President 
International Congress of the Press, Antwerp, 
1894 ; English member International Bureau 
of Press ; Tieasurer, Institute of Journalists’ 
Orphan Fund ; author of ‘ Scientific Men and 
Religious Teachers,’ ‘England under Lord 
Beaconsfield,’ ‘Early Life of Samuel Rogers,’ 

I ‘Rogers and his Contemporaries,' ‘England 
under the Coalition/ etc. (P. "W. 0.) 

CLERC, F. L., Denver, Colorado, U.S. A. 
M. Amer. Soc. of Mining Engineers. (P. L 0.) 

CLERK, Dugald, M.I.O.B. ; author of ‘The 
Theory of the Gas Engine/ ‘ Notes on Motive 
Power Inventions/ etc. (D. Cl.) 

CLIFFORIL Hugh Charles, C.M.G. ; British 
Resident, Pahang; nominated by Colonial Office 
to post of Governor North Borneo and Labuan 
under Chartered Company, 1900; Resident, 
Pahang, 1901 ; Acting Resident, Negri Sembilan, 
Sept. 1901 ; author of ‘ In Court and Kampong, 

‘ Studies inBrown Humanity,’ ‘ thf' ■B''gin- 
ning/ ‘In a Corner of Asia,’ „• ■ ■ai.' !v v w iib 
Sir Frank Swettenham of a Dictionary of the 
Malay Language. . (H. Cl.) 

CLODD, Edward; author of ‘Tlie Childhood 
of the World/ ‘The Childhood of Religions,’ 
‘Jesus of Nazareth,’ ‘Myths and Dreams,’ 
‘Story of Creation,’ ‘Story of Primitive Man,’ 
‘Primer of Evolution,’ ‘Pioneers of Evolution,’ 
‘Tom Tit Tot, an Essay on Savage Philosopliy 
in Polk -Tale/ ‘Grant Allen,’ ‘Story of the 
Alphabet,’ etc. (E. Cl.) 

COBHAM, C. Delaval, M.A.,B.C.L. ; British 
Commissioner, . Larnaca, Cyprus ; editor of 
‘Bibliography of Cyprus,’ and ‘Excerpta 
Cypria ’ ; translator of Mariti’s ‘ Travels in 
Cyprus.’ (C. D. C.) 

COCKBURNj Hon. Sir John Alck- 
ande^ TC.C.M.G., M.D. ; Fellow King’s Col- 
lege, London ; Mayor of Jamestown, S. 
Australia ; member of House of Assembly, S. 
Australia ; Minister of Education, 1886-87 ; 
Premier and Chief SecreUry, 1889-90 ; Chief 
Secretary, 1892 ; Minister of Education and 
Agriculture, 1893-98; one of the representa- 
tives of South Australia at the Federal Con- 
ferences in 1890, 1891, 1897, and 1898 ; Agent- 
General for South Australia to 1901. ( J. A. Co. ) 

COGHLAN, T. A., A.M.T.C.E. ; Government 
Statistician of New South Wales; author of 
‘ The Mining Industry of New South Wales,’ ‘ A 
Statistical Account of the Seven Colonies of 
Australasia’ ; has also written on the Agricul- 
ture, Fauna, and Timber Resources of New 
South Wales. (T. A. 0.) 

COLCLOUGH, John George^ B.A. ; late 
Secretary of the British Chamber of Commerce, 
Paris; author of ‘Ulster,' ‘The Law of Con- 
tract,’ ‘Twenty -five Years of Anglo-French 
Trade,' etc. (j. G. C.) 

COLE^ Alan S.; Asst. Sec. (Art) Board of Educa- 
tion ; Ex. for Art, S. Kensington ; author of 
‘Ancient Needle Point and PiUow Lace,’ 
‘Tapestry and Embroidery,' etc.; and editor 
‘ Studies from the Museums,’ various descrip- 
tive catalogues of Tapestry, Embroidery, Lace, 
and Egyptian textiles at 8. Kens. Mus., 
etc. (A. S. 0.) 

COLLINS, Rev. William Edward, M.A. ; 
Professor of Ecclesiastical History, King’s 
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Coll., London ; Examining Chaplain to the 
Bishop of St Albans ; author of ‘ The English 
Kefonnation and its Consequences,’ ‘ The 
Nature and Force of the Coniinon Law,’ ‘ Unity, 
Catholic and Papal,’ etc. (W. E. C.) 

COLOMB, Sir John Charles Ready, 
K.C.M.G., M.P. ; author of ‘Protection of 
Commerce m War,’ ‘Imperial Strategy,’ ‘The 
Distribution of our War Forces,’ ‘ Colonial 
Defence and Colonial Opinions,’ ‘The Defence 
of Great and Greater Britain,’ ‘Naval Intelli- 
gence and Protection of Commerce,’ ‘The Use 
and Application of Marine Forces,’ ‘Imperial 
Federation, Naval and Military,’ ‘British 
Defence,’ etc. (J. C. R. 0.) 

COLVIN, Sir Auckland^ KC.S I., KC.M.G., 

C.I.E.; Grand Cordons of Osmanieh and Med- 
jidieli ; Comptroller-Gen. Egypt ; Financial 
Adviser to Khedive ; Financial member of 
Viceroy’s Council, India; Lieut.-Gov. North- 
West Provinces and Oudh; author of ‘John 
Russell Colvin,’ etc. (A. Co.) 

COLYAR, H. A. de ; of the Middle Temple, 
Barrister-at-Law ; author of ‘Law of Guaran- 
tees.’ (H. A DE 0.) 

CONESTOCK, Brig-Gen. Cyrus Ballon; 

U.S.A., retired ; Board of Engineers lor Forti- 
fications, U.S. Army; chief engineer, Army 
of the Potomac, 1S62-C3; President of the 
Mississippi River Commission ; author of 
‘Primary Triangulation of the U.S. Lake 
Survey.’ (C. B. C.) 

CON AT Y, Right Rev. Bishop Thomas 
J ames, S.T.D., J.C.D. ; Rector ot the Catholic 
University of America. (►i- T. J. C.) 

CONWAY, Sir William Martin, M.A. ; 

Slade Professor of Fine Arts, Cambridge ; Pro- 
fessor of Art, Univ. Coll. Liverpool, 1SS5-S8; 
Hon. Sec. Art Congress, 1S8S-90 ; President of 
the Alpine Club ; author of ‘ Dawn of Art m 
the Ancient World,’ a series of Climbers’ Guide- 
books to the Pennine and Lepontiue Alps, etc., 

‘ Cliiubmg and Exploration in the Karakoram- 
Ilimalayas,' ‘The Alp.s from End to End,’ ‘The 
First Crossing of Si;)itsbergen,’ ‘With Ski and 
Sledge over Arctic Glaciers,’ ‘The Bolivian 
Andes.’ (W. M- C.) 

COOK, Theodore Andrea, M.A., F.S.A. ; 

author of ‘ Old Touraine,’ ‘Rouen,’ ‘A History 
of the English Turf,’ joint-author of ‘Ice- 
Sports.’ (T. A. Co.) 

COOKE, Charles Wallwyn Radclilfe-, 

B. A. ; author of ‘ A Treatise on the Agricultural 
Holrlingi (England) ^ct,’ ‘Four Years in Parlia- 
nn'iit, \iitli Hill'd Labour,’ ‘A Book about Cider 
and Perry' ; President, National Association of 
English Oider-makeis. (C. W. R. 0.) 

COOlilDGE, Rev. William Augustus 
Brevoort, M.A., F.R.G.S. ; i Fellow of Mag- 
dalen College, Oxforl ; ProPe«i«'^r of English 
History, St David’s Jm ; 

Corresjiondiiig Mem: -r C ■ m-s Hist. 
Society, ISUl ; aiiUior of ‘Jura,’ ‘Switzerland’ 
(Fliilory, Geograpliy, and Statistics), ‘Tell,’ 
‘Valais]’ ‘Euneh’ m Ninth Edition of ‘Ency. 
Brit.’ ; joint author of ‘ Guide du Haut Dau- 
phin^,’ ‘Guide to the Central Alps of the 
Dauphiny,' ‘Guide to the Ijopontine Alps,’ 
‘The Mountains of Cogue,' ‘The Adula Alps,' 
‘The Range of the Tiidi,’ ‘Guide to Grindel- 
wald,’ ‘ Guido to Switzerland’ ; editor of ‘ Alpine 
Journal,’ 1880-89. (W. A. B. 0.) 

COPBMAN, Sydney Monckton, M.A.. 

M.D. ; Medical Inspector, L/Ocal Government 
Board ; Member of the Council Epidemiological 
Society ; author ot ‘ Vaccination : its Natural 
History and Pathology,’ ‘Bacteriology of 
Vaccine Lymph,’ etc. (S. M. C.) 

CORRABINl, Enrico; late editor of ‘La 
Naziona,’ Florence ; author of ‘ La Civia Boin- 
anzo,’ etc. (E. Co.) 

COTTON, James Sutherland, M.A. ; Hon. 
Secretary of the Egypt Exploration Fund ; late 
editor of ‘The Academy,' London ; Fellow and 
Lecturer of Queen’s Coll. Oxford ; author of 
‘Warren Hastings’ in Ninth Edition of ‘Ency, 
Brit.,’ ‘ Decennial Report on the Moral and 
Material Progress of India,' ‘India,’ ‘Elphin- 
stone,’ ‘Quinquennial Report on Education in 
India’ ; editor of ‘Paterson’s Practical Statutes,’ 
‘ The Official Gazetteer of India.’ (J. S. Co.) 

COX, General Jacob Dolson, LL.D., the 

late ; Governor of the State of Ofiio (1866-67) ; 
tr.S. Secretary of the Interior (1869-70) ; Maior- 
General U.S. Volunteers in the Civil War; 
Brigade-Oommander under General Shennan in 
the Atlanta campaign ; author of ‘ Atlanta : the 
March to the Sea,’ ‘Battle of Franklin,’ 
etc. (J. D. Oo.) 

CRACKANTHORPB, Montague 
Hughes, K.O., D.O.L. ; late member General 
Council of the Bar and Council of Legal 
Education ; late Ohainnan Incorporated Oounoil 
of Law Reporting ; Honorary Fellow St John’s 


Coll. Oxford , representative of General Council 
of Bar at International Congress of Advocates, 
Brussels, 1897 ; representative of the same 
Council at International Congress of the Societe 
de Legislation Comparee, Paris, 1900; acting 
Chairman of the International Comiinssinn on 
Criminal Sentences ; author of many legal, 
social, and political articles. (M. H. C.) 

CRAIES, W. F. ; Bairister, Inner Temple ; 
edited ‘ A Collection of Statutes relating to 
Criminal Law,’ A Treatise on the con.struetioii 
and effect of Statute Law,’ ‘The Laws of 
Insurance,’ etc. (W. F. C.) 

CRANE, Walter, A.R W.S. ; silver medal, 
Pans, 188.9 ; silver medal, Society of Arts ; 
gold medal, Munich, 1895 ; first and present 
President Arts and Crafts Ex. Society (England), 
1888 ; member of Council of Art, Board of 
Education, and examiner in Design ; Hon. 
Member Dresden Academy of Fine Arts ; 
appointed British Commissioner for the Turin 
International Exhibition of Decorative Art, 
1902 ; Director of Design, Manchester Municipal 
School of Art, from 1893-96 (resigned) ; Hon. 
Art Director, Beading College, 1898 ; Principal 
of the Royal College of Art, South Kensington, 
189S-99 (resigned); author and illustrator of 
‘Baby’s Opera,' ‘Baby’s Banquet,’ ‘The Sirens 
Three,’ ‘Flora’s Feast,’ ‘ Queen Summer,' ‘ Claims 
of Decorative Art,’ ‘ Renascence, 1891,’ ‘ Decora- 
tive Illustration of Books,’ ‘Spenser’s Fairie 
Queene,’ ‘The Shepherd’s Calendar,’ ‘Line and 
Form,’ ‘ A Masque of Days,’ etc. (W. On.) 

CRAWFORD, Francis Marion; author of 
many novels, including ‘Mr Isaacs,’ and ‘Sara- 
cinesca’ ; and of ‘Ave Roma Immortalis, ‘Life of 
Pope Leo XII.,’ ‘Constantinople,’ etc. (M. On.) 

CREAK, Capt. Ettrick William, R.N., 
C.B., F.R.S. ; late Superintendent of Com- 
passes, Hydrographic Department, Admiralty, 
London. (E. W. C ) 

CREIGHTON, Charles, M.A., M.D. Aber- 
deen ; author of ‘ History of Epidemics in 
Britain,’ ‘ Jenner and Vaccination,’ etc. (C. 0.) 

CREWE, Earl P.C., M.A., F.S.A. ; President 

of the Literary Fund ; assist, priv. sec. to Sec. 
lor Foreign Affairs, 1883-84 ; Lord-Lieut. of 
Ireland, 1892-95 ; author of ‘Stray Verses,' 
articles on Ireland, etc. (C.) 

CRIMP, Santo, M.I.C.E ; the late; author 
of ‘Sewage Disposal Works’; joint author of 
‘ Tables and Diagrams for use in designing 
sewers and water mams,’ etc. (S. Or.) 

CRITCHEIiL, James Tronbridjsre; Londf^n 
Correspondentof ibc Co' ';li 

Queensland Herald,’ etc. ; author of ‘Preliminary 
Enquiry mto the Markets of the European 
Continent,’ ‘Guide to Queensland, 'etc. (J.T.On.) 

CROOKES, Sir William, F R.S. ; Past I*re- 
sident of the Chemical Society, Great Britain ; 
Past President of the In.stitntion of Electrical 
Eriginper.«i ; editor of ‘Chemical News,’ President 
ol the IJnui.sli As'>ocifitiou for the Advancement 
of Science, 1898 ; editor of ‘ Quarterly Journal 
of Science’; Professor of Chemistry, Training 
Coll., Chester, 1855 ; author of ‘A.ssaying’ in 
Ninth Edition of ‘ Ency. Brit.’ ; ‘ Select Methods 
in Chemical Analysis,’ ‘Manufacture of Beetroot- 
Sugar in England ’ ‘ Handbook of Dyeing and 
Calico-Printing,’ ‘Dyeing and Tissue Printing,’ 
‘Korl’s Treatise on Metallurgy,’ with Ernst 
Rohrig, ‘Wagner’s Chemical Technology,’ ‘Auer- 
bach's Anthracen and its Derivatives,' ‘Ville's 
Artificial Manures,’ ‘A Solution of the Sewage 
Question,’ ‘The Profitable Disposal of Sewage,' 
‘The Wheat Problem,* etc. (W. 0.) 

CROSS, Charles Robert, B.Sc. ; Professor 
of Physics and Director of Rogers Laboratory, 
Massachusetts Institute of Technology; Director 
of Rumford Committee, American Academy of 
Arts and Sciences. (0. R. On.) 

CROZIER, Capt. T. H., R.A. ; Professor of 
Artillery, Ordnance College, Woolwich. (T. H. 0.) 

CRUMP, Charles George, B.A, ; of H.M. 

Record Office; editor ‘The History of the 
Life of Thomas Bllwood,' ‘The Works of Walter 
Savage Landor,’ etc. (0. G. On.) 

CUNDAIiL, P. ; Sec. and Librarian, Institute 
of Jamaica; author of ‘Studies in Jamaica 
History,' ‘ The Story of the Life of Columbus 
and Discovery of America ’ ; edited ‘ Bibliotheca 
Jamaicensis,' etc. (F. Ou.) 

CUNNINGHAh^ J. T., M.A.; late Fellow 
of University Coll., Oxford ; lecturer for 
Fisheries, Tech. Instruction, Com. of Cornwall ; 
late Asst. Professor of Natural History, Edin- 
burgh; also Naturalist to Marine Biological 
Assoc, of the U.K. ; author of ‘ Treatise on 
Common Sole,' ‘Marketable Marine Pishes 
of the British Isles,’ ‘Sexual Dimorphism,' 
etc. (J. T. 0.) 

CURRAN, Rev. J. Milne ; author of ‘ Geology 
of Sydney and the Blue Mountains,’ *A Con- 


tribution to the Geology and Petrography of 
Bathurst,’ etc. (J. M. Co.) 


D 

DABNEY, Charles William, Ph.D.; Pres. 
Umv. of Tennessee ; assistant U.S. Secretary 
Agriculture, 1893-97, etc. (C. W. D ) 

DABNEY, Richard Heath, A.M., Ph D. ; 

Professor of Historical and Economical Science, 
University of Virginia ; author of ‘ The Causes 
of the French Revolution,’ ‘John Randolph: 
a Character Sketch.’. (R. E. D.) 

DALBY, W. Ernest, M.A., B.Sc., M.I.C.E., 
M.I.M.E., Assoc. M.l. Nav. Architects; Pro- 
fessor of Mechanical Engineering and Applied 
Mathematics, City and Guilds Technical College, 
Finsbury. (W. E. D.) 

DALE, T. P. ; author of ‘The Game of Polo, 
part-editor of ‘ Riding and Polo.’ (T F. D.) 

ball, Hon. William Healey, A.M. ; 

naturalist, U.S. National Museum ; authoi 
of ‘Alaska and its Resources,’ ‘Tribes ot the 

Extreme North-west,’ etc. (W H. D.) 

DALLAS, J. M. M. ; late Secretary of 
the Edinburgh Draughts Club. (J. M. M. D.) 

DANNREUTHER,Ed'W‘ard.P”.-'>^=r-Rr-T! 
Coll. Mus. ; am ( i ■ M-- c;i O.- .iS'i ■: - ■ ,’ 

‘ Liszt’s IlStudes,’ ‘ Richard Wagner.’ (E. Da,’) 

DARWIN, George Howard, M.A., LL.D., 
D.Sc., F.R.S. ; Pluniian Professor of Astronomy 
and Experimental Philosophy, C.nnbridgc ; 
Follow of Trm, Coll Camb, ; author of ‘Tides,’ 
in Ninth Edition of ‘Ency. Brit.’ ‘Reports to 
B.A on Harmonic Analyses of Tidal Observa- 
tions,’ ‘Memoirs on tlie Effects of Tidal 
Friction ou the Earth and on the Moon,’ Phil. 
Trans. Roy. Soc., ‘The Tides and Kindred 
Phenomena in tho Solar System,’ etc. (G. H. D.) 

DARWIN, Leonard, Major, late R.E. ; In- 

' telligence Dept. War Office, 1885-90 ; served 
011 several scientific ex{ieditions, including 
Transit of Venus of 1874 and 1882 ; atithor of 
‘Bi-metallism.’ (L. D.) 

DAVENPORT, Cyril James H., F.S.A.; 

British Museum ; silver medal Society of Arts, 
1000 ; binding editor to the Anglo-Saxon Re- 
view ; author of ‘ The English Regalia,’ ‘ Royal 
English Bookbindings,’ ‘Cantor Lectures on 
Decorative Bookbindings,’ ‘English Em- 
broidered Bookbindings,’ ‘Life of T. Berthe- 
let.’ (0. D.) 

DAVEY of Femhurst, Lord. D.C.L., F.R.S. ; 

Lord of Appeal in Ordinary ; Bolicitor-General, 
1880 ; Lord Justice of Appeal, 1893. (D.) 

DAVIDS, T. W. Rbys, LL.D., Ph.D. ; Sec- 
retary and Librarian Royal Asiatic Society; 
Profes.sor of Pali and Buddhist Literature, 
Uuiv. Coll- London; author of ‘Buddhism,’ 
‘Jains,’ ‘ Linuiism,’ in Ninth Edition of ‘Ency. 
Brit.,’ ‘Buddhism,’ ‘Buddhist Birth Stories,' 
‘Buddhist Suttas from the Pali,’ ‘Hibberb 
Lectures,’ 1881, etc. (T. W. R. D.) 

DAVIDSON, William Leslie, M.A., LL.D. ; 

Professor of Logic and Metaphysics, Aberdeen 
University; author of ‘English Words Ex- 
plained,’ ‘ Theism as grounded in Human 
Nature,’ ‘ A Philosophical Centenary: Reid and 
Campbell/ ‘ Christian Ethics.’ (W. L. D.) 

DAVIES, A, Llewelyn, B.A. ; Barrister, 
Inner Temple ; Assistant Reader m Common 
Law under the Council of Legal Educa- 
tion. (A. Ll. D.) 

DAVIES, Henry Walford, Mus. Doc. 
(Oamb.), A.R.C.M. (Lond.); organist and 
director of the choir, Temple Church, London ; 
formerly organist and choirmaster, fet Anne’s, 
Soho; teacher of counterpoint, R.C.M., 
1895. (H. W. D.) 

DAVIS, John Patterson, Ph.D., A.M. ; 

a.ssistant in History and Economics, University 
of Michigan, 1894-1895 ; now Attorney-at-Law, 
Nampa, Idaho ; author of ‘ The Union Pacific 
Railway,’ etc. (J. P- D.) 

DAVIS, William Morris, Professor Physical 
Geography, Harvard University ; author of 
‘Physical Geography ’ and numerous scientific 
publications. (W. M. D.) 

DAWKINS, William Boyd, M.A., D.Sc., 
P.R.8., F.S.A., F.G.S., A.M.I.C.E. ; Professor 
of Geol. and Palaeontology in Owens College, 
Manchester ; geologist on Geological Survey of 
Great Britain, 1801-69; author of ‘Cave’ in 
Ninth Edition of ‘ Ency. Brit. ,' ‘ Cave Hunting,’ 
‘Early Man in Britain,’ ‘British Pleistocene 
Mammalia.’ (W. B. D.) 

DAWSONy George Mercer, LL.D., F.B.S., 
the late ; Director Geological Survey of Canada ; 
Geologist and Naturalist to H.M. Nort.h Ameri- 
can Boundary Commission, 1873-T6 ; one of 
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H-M. Belirini; Sea Commissioners, 1891, and 
Tinder the Behring Sea Joint Commission 
Agreement, 1892 ; author of numerous scien- 
tific and technical reports printed by the 
Canadian Government, and scientific and other 
papers. (G. M. D.) 

BAY, liewis F. ; English Designer and Art 
Lecturer ; Med. Paris Exhibition (1900) ; Ex- 
aminer for Art, Board of Education ; author of 
‘ Windows— Stained and Painted Glass,’ ‘The 
Anatomy of Pattern,’ ‘The Distribution of 
Ornamental Design,’ ‘Nature Jn Omameut,’ 
etc. (L. P. D.) 

DAYOT, Armand^ Inspector of Fine Arts, 
Ministry of Pine Arts, France ; author of ‘ Tin 
siecle d’art,’ ‘ La Ke volution Frangaise, d’apres 
des peintures, sculptures, etc.,’ ‘Les maitres 
de la caricature Frangaise au XIX® siecle,’ 
etc. (A Da.) 

BBACON, George Frederick, M.LM.E. ; 

Member of Council of Institution of Civil 
Engineers, London ; investigated schemes for 
water-supply of Liverpool; projected the 
Vyrnwy scheme ; carried out part of it in con- 
mnction with the late Thomas Hawksley; 
President Association of Municipal and County 
Engineers, 1878 ; President Engineering Section 
Sanitary Institute, 1894 ; President Mechanical 
Science Section, British Association, Toronto, 
1897. (G. F. D.) 

B£ANS, Richard Storry, LL.B. ; Barrister- 
at-Law, Gray's Inn. (R. S. D.) 


DENNING, W. F., F.R.AS. ; Gold Medal, 

B.AS. ; President Liverpool Ast. Society, 
1S77-78 ; author of ‘ Telescopic Work for Star- 
light Evenings,' ‘The Great Meteoric Shower,’ 
etc. (W. F. D.) 

BE VIliliIERS, John Abraham J.: 
British Museum. (J. A J. de V.) 

BE VINNE, Theodore IiOw, pnnter and 
typographist, New York ; head of the firm of 
Theodore L. de Vinne and Co. ; author of 
‘Printers’ Price List,’ ‘Invention of Printing,’ 
‘ Historic Types,’ etc. (T. L. de V.) 

BEWAR, j axues, M.A, Hon. LL.D. (Glasgow, 
St Andrews, Edin.), D.Sc. (Victoria), P.E.S., 
F.R,S.Ed., F.LC., F.C.S. ; Professorial Fellow 
of Peterhouse, Camb. ; Jacksonian Professor of 
ExperimentalPhilosophy, Cambridge ; FuUerian 
Prof^sor of Chemistry, Boyal Institution, 
Ijoudon ; Vice-Presideut of the Royal Society ; 
a Director of the Davy -Faraday Research 
Laboratory ; President British Association for 
1902; CO -inventor with Sir Frederick Abel 
of cordite; late member of the Government 
Explosives Committee ; author of ‘ Alum,’ etc. 
in Ninth Edition of *Bncy. Brit.,’ numerous 
papers contributed to the proceedings of the 
Royal Societies of London and Emnburgh, 
the Royal Institution, the British Association, 
the Chemical Society, etc. (J. Dr.) 


BIBDIN, Charles, F.R.G.S., A.V.I. ; Knight 
of St John of Jerusalem in England; Hon. 
Corresponding Member of Institutions de Pr6- 
voyance, France ; Secy, of the Royal National 
Lifeboat Institution, England ; Hon. Secy, of 
the Civil Service Lifeboat Fund. (G. Di.) 

BIBBIN, EewisToima, K.C., D.C.L. (Dur- 
ham), P.8. A ; author of ‘ Church Courts,’ 
‘City Livery Companies,’ ‘Brewer’s Endow- 
ment and Establishment,’ ‘ Monasticisni in 
England,’ ‘Hanson’s Death Duties.’ (L. T. D.) 

DICEY, Edward, C.B., B.A.; editor of ‘The 
Observer’ (London), 1870-89 ; author of ‘ Rome 
iu I860,’ ‘Oavour,’ ‘The Morning Land,’ 
‘ England and Eg^t,’ ‘ Victor Emmanuel,’ 
‘Bulgaria, the Peasant State,’ ‘The Story of 
the Khedivate,’ etc. (E. D.) 


DICKEY. Rev. Charles A., D.D.; President 
of the Presbyterian Hospital in Philadelphia ; 
Moderator of the General Assembly of the Pres- 
byterian Church in the XJ.S., 1900. (0. A. D.) 

DICKSON, Henry Newton, B.Sc.,F.R.S.E., 

P.B.G.S. ; late Vice-President Royal Meteoro- 
logical Society; Lecturer in Physical Geography, 
Oxford ; author of ‘ Meteorology : the Elements 
of Weather and Climate,’ etc. (H. N. D.) 


DIXON, Capt. J , "Whitly, R.N.; conservator 
of the river Humber ; late Staff Commander of 
the Medway Fleet Reserve ; author of ‘ Manner’s 
Compass m an Iron Ship,’ etc. (J. W. D.) 


DOBSON, George; Petersburg; author o 
‘ Russia s Eaibvay Advance and Central Asia, 
etc. 

DOBSON, Henry Austin, Principal, H,M 
Board of Trade, to 1901 ; author of ‘ Hogarth 
m Ninth Edition of ‘Ency. Brit.’* ‘Proverb* 
in Porcelain,’ ‘Old-World IdyUs,’ ‘At the Sigi 
of the Lyre,’ ‘Collected Poems,’ ‘Thomas 
Bewick and his Pupils,’ Lives of Fielding 
Steele, Goldsmith, Horace Walpole, Williani 
Hogarth, ‘Four Frenchwomen,’ ‘Eighteenth 
Century Vignettes,’ ‘A Paladin of Philan- 
thropy,'etc. (AD) 


DODD, Lieut.-Col. John Richard, M.B., 
F-R.C.S., R.A.M.C. ; Medical Officer, Royal 
Arsenal, Woolwich. (J- R- DO 

DOUGLAS, James, LL.D.; member and Vice- 
Presideut Am. Inst, of Mining Engineers; 
member Am. Philosoph. Soc., Am. Geolog. Soc., 
Society of Arts, London, etc. ; formerly Pro- 
fessor of Chemistry, Morrin College, Quebec ; 
author of ‘ Canadian Independence,’ ‘ Imperial 
Federation and Annexation,’ numerous technical 
articles and reports, etc. (J- Ds.) 

DOUGLAS, Robert Kennaway, Keeper of 
Oriental Printed Books and MSS. at the British 
Museum; Professor of Chinese, King’s Coll.' 
London; appointed China Consular Service, 
1858 ; retired, and appointed assistant in charge 
of Chinese Library, British Museum, 1865 ; 
author of ‘Canton,’ ‘China,’ ‘Jenghiz Khan,’ 
‘Manchuria,’ etc., in Ninth Edition of ‘Ency. 
Brit.,' ‘The Language and Literature of 
China,’ ‘Confucianism and Taoism,’ ‘China,’ 
‘A Chinese Manual,’ ‘The Life of Li Hung- 
Chang,’ ‘China.’ (R- K- D-) 

DOUGLASS, William Tregarthen, 
M.I.C.E., M.I.M:.E., M.LE.E. ; late Resident 
Engineer to the Trinity House ; Con. Eng. to 
Govts, of W. Australia, N. S. Wales, Victoria, 
Gape of Good Hope, etc. ; erected the Eddy- 
stone, Bishop Rock Lighthouses, etc. ; author 
of ‘The New Eddystone Lighthouse,’ ‘On 
the More Efficient Lighting of Estuaries and 
Rivers,’ etc. (W • T. D.) 

DOWSON, J. Emerson, M.I.C.E., M.LM.E. ; 
Inventor of the Dowson Gas Plant ; part 
author of ‘Tramways,’ ‘Decimal Coinage,' 
etc. etc. (J. E. Do.) 

DREYER, John Louis Emil, Director 
Armagh Observatory ; assist. Astronomer at 
Dublin University Observatory, 1878-82 ; author 
of ‘Observatory,’ ‘Sextant,’ ‘Time,’ ‘Transit 
Circle,’ in Ninth Edition ‘Ency. Brit.,’ ‘Second 
■Arma gh Catalogue of 3300 Stars,’ 1886, ‘New 
General Catalogue of Nebulae and Clusters of 
Stars,' ‘Tycho Brahe’; co- editor ‘Coperni- 
cus : an International Journal of Astronomy,’ 
1881-84. (J. L. E. D.) 

DRIESCH, Hans A. E., PhD. Jena; 
Stazione Koologica, Naples ; author of ‘ Ana- 
lyliical Theory of Organic Development,’ 
‘Biology,* etc. (H. A. E. D.) 

DRIVER, Rev. Samuel Rolles, D.D., 

D.Litt. ; Regius Professor of Hebrew, and 
Canon of Christ Church, Oxford; member of 
Old Testament Revision Company ; author of 
‘Isaiah,’ ‘Notes on the Hebrew Text of the 
Books of Samuel,’ ‘An Introduction to the 
Literature of the Old Testament,’ various 
commentaries ; joint-editor of the ‘ Holy Bible, 
with various renderings and readings from the 
best authorities,’ ‘A Hebrew and English 
Lexicon of the Old Testament.’ (S. R. D.) 

DUFF, Rt. Hon. Sir IVEountstuart 
Elpninstone Grant, P.C., MA., D.L., 
G.C.S.I., F.B.S. ; Tinder - Secretary of State 
for India, 1868-74; Under -Secretary for the 
Colonies, 1880-81 ; Governor of Madras, 1881- 
86 ; Member of Senate University of London, 
1891 ; President Royal Geographical Society, 
1889-93; President Royal Historical Society, 
1892-99 ; author of ‘ Miscellanies, Political and 
Literary,’ ‘Memoir of Sir H. S. Maine,’ ‘Ernest 
Renan,’ ‘Memoir of Lord de Tahley,’ ‘Notes 
from a Diary.' (M. G. D.) 

DUFFIELD, William Bartleet; of the 

Inner Temple, Barrister-at-Law. (W. B. Du.) 


DU FIEF, J. ; Secretaire, Societe Royale Beige 
de G6ographie, Bruxelles ; author of ‘ Atlas clu 
Belgique,’ ‘Les decouvertes maritime.s des 
Portugais au XV® siecle,’ ‘Les Expeditions 
Beiges au Katenga,’ etc. (J. nu F.) 


DUNCAN, Louis, Ph.D. ; sometime President 
of the American Institute of Electrical En- 
gineers, and Associate Professor of IJlectricitv, 
Johns Hopkins University, Baltimore. (L. Du.) 

DUNCAN, P, ; Secretary’s Department, Inland 
Revenue Office, London. (P. D.) 


DUNNING, William Archibald, Ph.D. ; 

Professor of History, Columbia University, 
New York ; member of The American His- 
torical Association ; author of ‘ Essays in 
Reconstruction,’ etc.; editor ‘Political Science 
Quarterly.’ (W. A. D.) 


DUTT, Romesh Chundei^ O.I.E. ; Lectur( 
Indian History, Univ. Coll. London ; Fellow ( 
the Calcutta Univ. ; Divisional Coramissione: 
1894 and 1896, being the only native of Indi 
who attained that position in the last century 
author of a series of historical and social nove' 
in Bengali, and a translation of the Rig Ved 
Md other Sanscrit religious works into ths 
language ; in English, ‘ Civilization in Ancier 
India,’ ‘ Lays of Ancient India,’ ‘ Maha-bharata 
condensed into English verse, * Bamayana,’ coi 
densed into English verse, ‘England and Indk 
1785-1885 ; ‘Famines in India.’ (R. 0. D 


DYER, Sir William Turner Thiseltou-, 

M.A., B.Sc., LL.D., Ph.D., K-C.M.G., C-M.G., 

C.I.E., F.B.S. ; Director, Royal Gardens, 
Kew ; Fellow, University of London, 1SS7-90 ; 
V P.B.S. 1896-97; joint-author of ‘Biology’ in 
Ninth Edition of ‘Ency. Brit.,’ ‘Flora of 
Middlesex,’ edited English edition of Sachs’ 
‘Text-book of Botany,’ ‘Flora Capensis,’ 
etc. (W. T. T.-D.) 


E 


EARDLEY-WILMOT, Rear-Admiral 
Sydney M., R.N. ; author of ‘The British 
Navy, Past and Present,’ ‘ The Next Naval War,' 
‘ Our Flags ; Their Origin, Use, and Traditions,’ 

‘ The Development of Navies during the Last 
Half Century,’ etc. (S. M. E.-W.) 

EATON, Fred. A. ; Secretary to the Royal 
Academy, London; edited Thausing’s ‘Albert 
Durer : His Life and Works.’ (F. A. E.) 


EDGINGTON, Charles, M.A.; President 
Oxford University Speed Skating Club ; holder 
•since 1898 of the world's speed record for the 
hour (19 m. 348 yds.). (0. E.) 

EDGEWORTH, Francis Ysidro, M.A; 
D.C.L. ; Professor of Political Economy, Oxford, 
Fellow of All Souls’ Coll. Oxford ; Fellow of 
King’s CoU. London; editor of the ‘Economic 
Journal’; author of ‘Mathematical Psychics,’ 
etc. (F. Y. E.) 

EDWARDS, William Seymour , Attorney 
and Counsellor-at-law, U.S.A. ; author of ‘ Coals 
and Cokes in. West Virginia.’ (W. S. E.) 

EGERTON, H . E. ; author of ‘ A Short History 
of British Colonial Policy,’ ‘Sir Stamford 
Baffles,' ‘Essays on Christ’s Hospital,’ 
etc. (H. E. Eg.) 

ELIOT, Charles William, LL.D., D.C.L. ; 
President of Harvard University; author of 
‘American Contributions to Civilization,’ 
‘Educational Reform,' etc. (0. W. E.) 


ELIOT, Whately, M.I.O.B. ; conducted survey 
of the coast of New Zealand ; late Engineer 
to Peterhead Harbour Board ; Re.sident En- 
gineer Enstham section of the Manchester Ship 
Canal ; Superintendent Civil Engineer, Keyham 
Dockyard Extension, etc. (W. E.) 

ELLINGTON, E, B., M.I.C.E. ; Member of 
the Council M.E. ; Member of the Soci6t6 de» 
Ing6nieurs Civils de France; Chief Engineer 
London and Liverpool Hydraulic Power Com- 
panies, etc. ; inventor of numerous improve- 
ments in hydraulic machinery. (E. B. E.) 

ERNST, Gen. Oswald Herbert: Brigadier- 
General U 8. A ; member of the U.B. Isthmian 
Canal Commission; Engineer in charge of 
Western River Improvements, 1878-86, and of 
Harbour Improvements on Texas Coast, 3 886-89 ; 
Superintendent U.S. Military Academy, 1893-98 ; 
author of ‘Manual of Practical Military En- 
ginering,' etc. (0. H. E.) 

EVANS, Hon. Henry Clay; U.S. Commis- 
sioner of Pensions, Washington. (H. 0. E.) 

EVERETT, Commander Allan P., R.N. ; 
Signal School, H.M.S. ‘Victory,’ Ports- 
mouth. (A. P. E.) 

EVERETT, Joseph David, M.A., D.O.L., 

D.Sc., F.B.S. ; late Professor of Natural Philo- 
sophy, Queen's Coll. Belfast; Assist, to Pro- 
fessor of Mathematics, Glasgow, 1864-67 ; author 
of ‘ Centimfetre - Gramme - Second System of 
Units,’ English edition of ‘ Desclianel’s Physics,’ 
‘Elementary Text-Book of Physics,’ ‘Outlines 
of Natural Philosophy.’ (J. D. E.) 


EWART, James Cossar, M.D., F.R.S.; 
Regius Professor of Natural History, Edin- 
burgh; Professor Natural History, Aberdeen, 
1878-82 ; member Fishery Board for Scotland; 
author of ‘ The Locomotor System of the Echino- 
denns’ (with the late G. J. Romane.s), ‘On the- 
Progress of Fish Culture in America,’ ‘On 
Whitebait,’ ‘On the Preservation of Fish,’ 
‘The Development of the Limbs of the 
Horse.’ (J, 0. K) 


EWING, James Alfred, M.A., B.Sc., F.R.S., 
M.I.O.B. ; Professor of Mechanism and 
Applied Mechanics, Cambridge ; Fellow of 
King's ^ College, Cambridge ; Professor of 
Mechanical Engineering at the Imperial Uni- 
versity, Tokyo, Japan. 3878-88; author of 
Pneumatic Despatch,’ ‘Seismometer,’ ‘Sewer- 
age,’ ‘Siemens,’ ‘Steam Engine,' ‘Strength of 
Materials' in Ninth Edition of ‘Ency. Brit.,' 
‘Treatise on Earthquake Measurement,’ ‘Mag- 
netic Induction in Iron and other Metals,’ 
‘The Steam Engine and other Heat Bngino.s,’ 
etc. (J. A, E.) 


JUAJU'JL'aiK, 


College, Cambridge, 1881 ; IDivinity ^Lecturer at» 
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Emmanuel College, Cambridge, 1881-84 ; at 
King's College, 1SS2-S6 ; Principal of St David’s 
College, Lampeter, 1886-88 ; Professorial Fellow 
of King’s College, Cambridge, 1888 ; examining 
chaplain to late Bishop of St Asaph, 1887-89, 
and to Bishop of Bipon, 1889 ; Hon. Canon of 
Kipon, 1895 ; Chaplain to the Queen, 1898-1901 ; 
Hulsean Professor of Divinity, Cambridge Uni- 
versity, 1887-1901, and President of Queens’ 
College, Cambridge, 1896-1901 ; author of ‘ The 
Canon of the Old Testament,’ ‘ The Early 
Narratives of Genesis,’ ‘Commentary on Ezra 
and Nehemiah,’ ‘Philo and Holy Scripture,’ 
etc. (H. E. E.) 


F 

FAIRBAIRN. Andrew Martin, M.A., 

D.D., LL.D. ; Principal Mansfield Coll. Oxford; 
Principal of Airedale Coll. 1877-1886 ; Chair- 
man of Congregational Union of England and 
Wales, 1883 ; Member of Royal Commission 
on Secondary Education, 1894-95; author of 
‘Armmius,’ ‘Independents,’ in Ninth Edition 
of ‘ Bncy. Brit.,’ ‘ Studies m the Life of Christ,’ 

‘ The City of God,’ ‘ Religion in History and in 
Modern Life,’ ‘Catholicism, Roman and Angli- 
can,' ‘The Philosophy of the Christian Religion,' 
etc. (A. M. F.) 

FAIRBROTHBR, William Henry, M.A., 
Lecturer in. Philosophy, Lincoln College, Ox- 
ford ; author of ‘ Philosophy of Thomas Hill 
Groom’ (W. H. 

FAIRIiIE, John A. , Ph.D. ; Asst. Prof, of Ad- 
ministrative Law, Univ. of Michigan ; author of 
‘ Municipal Government.’ (J. A. Fa.) 

FARMER, John Bretland, M.A., P.R.S.; 
Professor of Botany, Royal College of Science, 
London ; Demonstrator of Botany, University of 
Oxford, 1887-92 ; Fellow of Magdalen College, 
Oxford, 1889 ; Assistant Professor of Biology, 
1892-95 ; author of ‘ Memoirs, chiefly Botanical 
and Cytological.’ (J. B. F.) 

FARRAR, Very Rev. Frederic William, 
D.D., P.R.8. ; Dean of Canterbury; Hulsean 
Lecturer at Cambridge; Bampton Lecturer at 
Oxford ; Chaplain to tli*' c I’mr uf the House 
of Commoii'i, 1890-95 ; aTlidi or' ‘ Jesus Christ’ 
in Ninth Edition of ‘Ency. Brit.,’ ‘The Life 
of Christ,’ ‘The Life of St Paul,’ ‘The Early 
Days of Christianity,' ‘Darkness and Dawn,’ 
‘The Bible, its Meaning and Supremacy,’ 

etc. (F. W. F.) 

FAUNCE, W, H. P.. A.M., D.D.; Presi- 
dent of Brown University, Providence, 

R.I. (W. H. P. F.) 

FAUR, G., of the Egyptian Hall, Lon- 
don. (G. Fa.) 

FERGUSON, J.j editor of the ‘Ceylon 
Observer,’ ‘Tropical Agriculturist,' etc.; 
author of ‘ llaudbook to Ceylon,’ manuals 
on Coffee, Tea, Gold, (Rims, etc. (J. F.) 

FERRERO, Baron Aufgoisto; editor of ‘La 
Tribuna,’ Romo ; author of ‘ Nostalgic d’Aiuore ’ ; 
edited ‘From ETorcnce to Rome: A Political 
Diary of 1870-71,’ etc. (A. Fe.) 

FFOUEKES, Miss C. Jocelyn; translator 
of MorelU’s ‘ Italian Painters,' etc. (0. J. F.) 

FIDLER, H. ; Civil Engineer, head of Technical 
Staff Department of Civil Engineer-in-Cliicf, 
Admiralty ; editor of ‘ A Manual of Construc- 
tion,' etc. (H. F.) 

FlEXiB, Capt. A. Mostyn, B.N. ; F.R.A.S., 
F.R.Q.S,, P.B.Met.B. ; has worked for the 
Hydrographic Survey in various parts of the 
world. (A M. F^) 

FIXiON, Pierre M arie Augustin : agr6g6 <Ss 
lettres ; French Critic ; tutor to the late Prince 
Imperial ; literary editor of the ‘ Revue Bloiie ’ ; 
author of ‘Le Mariage de Londros,’ ‘Histoire 
de la Tjibt(^raturo Anghiis,’ ‘English Profiles,' 
and works on the French and English 
drama. (A. Fr.) 

FISHER, Alexander; English teacher and 
specialist in the art of miameniiig ; author of 
technical articles in the ‘Magazine of Art,’ tlie 
‘ Studio,’ etc. (A Fi^) 

FISHER, George Park, D.D,, LL.D.; jPro- 
fmor of Ecclesiastical History, Yale ; author 
of ‘ The Reformation,' ‘ History of the Christian 
Clmrch,' ‘ The Colonial Era,’ etc. (G. P. F.) 

FISBLE, Jolm, LL.D,, the lata; author of ‘Dis- 
covery of America,’ ‘American Revolution,' 
‘The Mississippi Valley in the Civil War,’ 
‘ Cosmic Philoaoiihy,' etc. (J* Fi.) 

FITCH, Ckarles H., in charge of the 
Indian Territory Section, U.S. Geological 
Survey. (0- F .) 

FITCH, Sir Josbua Girlins, M.A., LL.D. r 

Chief Inspector of Training Oolloges, retired 
1894 ; ILM. Inspector of Sdiools, 1863 ; Chevalier 
of the Legion of Honour ; Governor of St Paul’s 
School, London, and Girton College, Cambridge ; 
author of ‘ Lectures on Teaching,^ The Arnolds 


and their Influence on English Education,’ 

‘ Educational Aims and Methods.’ (J. G. F.) 

FITZGERALD, Vice-Adml. CHarles 
Cooper Penrose; Superintendent, Pem- 
broke Dockyard; second m command of the 
China Station, 1898-1899 ; author of ‘ Boat Sail- 
mg,’ ‘ Life of Sir George Tryon.’ (0. C. P. P.) 

FITZGERALD, J. D. (J. D. F.) 

FITZMAURICE-KELLY, James; corre- 
sponding member of the Spanish Academy ; 
author of ‘A History of Spanish Literature,’ 
‘The Life of Miguel de Cervantes Saavedra,’ 
etc. (J. F.-K.) 

FLEMING, C. J. N., B.A. ; Scottish Interna- 
tional Foothall Player ; member of Committee of 
Scottish Rugby Football Union. (G. J. N. P.) 

FLEMING, John Ambrose, M.A., D.Sc., 
F.R.S. ; Pender Professor of Electrical Engineer- 
ing, Univ. College, London; Fellow of Univ. 
Coll. London ; author of ‘ Treatise on the Alter- 
nate Current Transformer,’ ‘Electric Lamps 
and Electric L’cbt'ng.' ‘Magnets and Electric 
Currents,’ ‘A H.‘:»«’:^(k for the Electrical 
Laboratory and Testing Room.’ (J. A. F.) 

FOOTE, Arthur De Wint; Superintendent 
of North Star Mining Company, California ; 
Member of the American Society of Civil 
Engineers. (A. De W. F.) 

FORBES, Dr H. O., LL.D., F.B.G S. ; Director 
of Museums, Liverpool; author of ‘A Natur- 
alist’s Wanderings in the Eastern Archipelago,’ 
etc. (H. O. F.) 

FORD, Worthington Channcey, Public 
Library, Boston, U.S. A.; Chief of Bureau of 
Statistics, U.S. Department of State, 1885-89, 
and of Bureau of Statistics, U.S. Treasury 
Department, 1893-98; author of ‘American 
Citizen’s Manual,’ etc. (W. C. F.) 

FORD, W. J., M.A. ; author of ‘A Cricketer 
on C5ricket.’ (W. J. F.) 

FORTIER, Alcde, Litt.D. ; Professor of 
Romance Language, Tulane University, New 
Orleans; sometime President of the Modern 
Language Association of America, and of the 
American Folk-Lore Society ; President of the 
Louisiana Historical Society since 1894 ; author 
of ‘Louisiana Studies,’ ‘Louisiana Folk Tales,’ 
etc. (A Fo.) 

FOSTER, Clement Le Neve, B.A., D.Sc., 
F.R.S. ; Professor of Mining at Royal School of 
Mines, London; Examiner in Mining for the 
Board of Education ; Geological Survey of 
Great Britain, 1860-65 ; H.M. Inspector of 
Mines, 1873-1901; author of ‘Mining’ in Ninth 
Edition of ‘Ency. Bnt.,’ ‘Ore and Stone 
Mining,’ etc. (0. L. N. F.) 

FOSTER, Hon. J ohn Watson, LL.D. ; 
ex-U.S. Minister to Mexico, Russia, and Spain ; 
U.S. Secretary of State 1892-93, and Agent of 
the United States in the Behring Sea Arbitra- 
tion. (J. W. Fo.) 

FOSTER, Sir Michael, D.O.L., D.Sc., 

LL.D., K.C.B., F.B.S., M.P. ; Professor of 
Physiology, Cambridge ; secretary R.S. ; Presi- 
dent British Ass., 1899 ; author of ‘ Physiology ’ 
in Ninth Edition of ‘Ency. Brit,/ ‘Text -Book 
of Physiology,’ ‘ Lectures on History of Physi- 
ology ' ; joint-editor of ‘ Scientific Memoirs of 
Thomas Henry Huxley/ etc. (M. F.) 

FOWLER, G. H., Ph.D. Leipsic; late Hon. 
Secretary, Marine Biological Association, Ply- 
mouth ; edited ‘ The Hydromedusa,' and ‘ Th© 
Xeptomodu.sa/Marshall’.s ‘ The Frog/ Erichson’s 
‘Scientific Progress in Entomology,’ (G. H. Fo.) 

FOX, Francis, M.I.C.E, ; author of ‘On the 
Results of Trials of Varieties of Iron Permanent 
Way,’ and various papers on ‘Ventilation, 
Tunnelling,’ etc. (F. Fo.) 

FOX, Major: head of London Salvage 
Corps. (F. J. F.) 

FRANKLIN, Fabian, Ph.D.; editor of 
‘Baltmioro News,* Baltimore, U.S. A. ; formerly 
Professor of Mathematics, Johns Hopkins 
University. (F. Pn.) 

FRANTZ, Henri; art critic, ‘Gazette des 

Beaux Arts,' Paris. (H. Fe.) 

FREAM, William, LL.D., F.G.S. F.L.S., 
F,S.S. ; Lecturer on Agricultural Entomology, 
Eclin. Univ. ; author of ‘Elements of Agnciil- 
ture, ’ ‘ Soils and their Properties,’ ‘ The Complete 
Grazier,’ etc. (W. Fa.) 

FREEMANTLE, Commander R.N. ; 
part author of ‘ Nautical Terms and Phrases in 
hk-ench and English,’ etc. (S. Fe.) 

FRERE, Rev. Walter Howard, M.A. ; 

Superior of the Community of the Resurrection ; 
author of ‘A New History of the Book of 
Common Prayer,’ ‘ Notes on the Early History 
of the Use of Incense’; editor ‘Bibliotheca 
Muaico - Liturgica/ ‘The Marian Reaction,’ 
etc. (W. H. F.) 

PRY, Rt. Hon. Sir Edward, B.A., D.C.L., 
LL.D., F.R.S., F.S.A, P.L.S. ; Judge of High 


Court, Chancery Division, 1877-83 ; Lord Justice 
of Appeal, 1883-92 ; Fellow University of London 
and Univ. Coll. London ; Hon. Fellow of Balliol 
Coll. Oxford; presided over the Royal Com- 
mission on the Irish Land Acts, 1897-98 * 
author of ^ ‘ Quakers ’ in Ninth Edition of 
Ency. Brit.,’ ‘The Specific Performance of 
Contracts/ ‘British Mosses,’ ‘James Hack 
Tuke,’ etc. F.) 

PULTON, Roliert Bnrwell, AM., LL.D. ; 

Chancellor of the University of Mississippi ; 
author of ‘Mississippi, State' in Ninth Edition 
of Ency. Bnt.’ (EBP) 


G 

GApOW, Hans Friedrich, Ph.D. , Hon. M.A 
Cambridge, P.R.S. ; Strickland Curator and 
Lecturer on Zoology, Cambridge ; Bntish 
Museum, Natural History Department, 1880-82 ; 
author of ‘In Northern Spain,’ ‘A Classifica- 
tion of Vertebrata,’^ ‘Aves in Bronn’s Animal 
^ngdom,’ ‘ Amphibia and Reptiles,’ and papers 
in Royal Society Philosophical Transactions 
and other scientific periodicals. (H, F. G.) 

GALLWEY, Lt, -Col. Henry Lionel, 

C.M.G , D.S.O. ; Deputy Commissioner and 
Consul, Niger Coast Protectorate ; Acting 
Consul-General, 1896-98, Oil Rivers Protector- 
ate ; in command of a Haussa company during 
operations in Benin country, including can^e 
of Benin City, 1897, etc. (H. L. G.) 

GAMBLE, P. W., editor of ‘Junior Course 
of Practical Zoology,’ ‘ Flatworms and Mesozoa,’ 
etc. (F. W. Ga.) 

GANNETT, Henry; Chief Geographer U.S. 
Geological Survey; Chief Geographer 10th, 
11th, and 12th U.S. Censuses ; author of ‘ Idaho/ 
etc., in Ninth Edition of ‘Ency. Bnt.,' 
‘Dictionary of Atitudes,' ‘Statistical Atlas of 
the U.S.,’ etc. (H. G*.) 

GARCKE, Emile, M.I.E.B., P.S.S.; Manager 
of the Brush Electrical Engineering ‘ Co. ; 
Chairman Elect. Sect. London Chamber of Com- 
merce, 18S4-S8 ; Member of Council, Tramways 
and Light Railways Assoc. ; author of ‘ Manual 
of Electrical Undertakings,’ joint -author of 
‘ Factory Accounts.' (E. Ga.) 

GARDNER, Ernest Arthur; Tates Pro- 
fessor of Archaeology, University College, 
London ; Director of British School of Arcliae- 
ology at Athens, 1887-95 ; author of ‘Hand- 
book of Greek Sculpture,’ ‘Journal of Hellenic 
Studies,’ many articles on Greek art, archaeology, 
and excavations, from 1882; joint-editor 
of the ‘Journal of Hellenic Studies’ since 
1S97. (E. Gr.) 

GARDNER, J. Starkie, English Iron Worker 
and Expert; authorof' English Enamels/ ‘Iron- 
work,’ ‘Armour in England,’ etc. (J. S. G.) 

GARDNER, Percy, Litt.D., F.S.A. ; Line, 
and Merton Professor of Classical Archaeology, 
Oxford University; Oorresp. Member of the 
Academy of Sciences, Gottingen ; Member of 
the Archaeological Institutes of Germany, 
Austria, America, Greece, etc. ; Assistant at 
British Museum, 1871 ; Fellow of Christ’s 
College, Cambridge, 1872; Disney Professor 
of Archaeology, Cambridge, 1880; editor of 
‘Journal of Hellenic Studies’.; author of 
‘Corinth/ ‘Ephesus,’ in Ninth Edition of 
‘Eiicv. Brit.,’ ‘The Parthian Coinage,' ‘Samos 
and Samian Coins,’ ‘Types of Greek Coins,’ 
‘Numismatic Commentary on Pausanias,’ ‘New 
Chapters in Greek History/ ‘Manual of Greek 
Antnxuities ’ (with Mr. Jevons), ‘Sculptured 
Tombs of Hellas,’ etc. . fP- O'-) 

GARNETT, Richard, LL.D., O.B. ; Assistant 
m Library of British Museum, 1861 ; Super- 
intendent of Reading Boom, 1876 ; Keeper of 
Printed Books, 1890-1899 ; edited the Bntish 
Museum Catalogue from 1881 to 1890 ; author 
of ‘Aexander VI.,’ ‘Anthology,’ ‘Augustan 
History,' ‘Byzantine Historians,’ ‘Chateau- 
briand/ ‘Hazlitt,’ ‘Leigh Hnnt,’ etc., in 
Ninth Edition of ‘Ency. Brit./ ‘Relics of 
Shelley,’ ‘Life of Carlyle,’ 'Life of Emerson,’ 
‘Twilight of the Gods,’ ‘Life of Milton,’ ‘Age 
of Dryden,’ ‘William Blake,' ‘A Hjatop- of 
Italian Literature,’ ‘Life of Edward Gibbon 
Wakefield.’ (R. Gr.) 

GARNETT, William, M.A., Hon. D.C.L. 
Durham; Sec. Technical Education Board, 
London Co. Council; Whitworth Scholar 
(first) ; Demonstrator in Physics, Cambridge ; 
Prof of Mathy Physics and Mechanics, Uni- 
versity Coll., Nottingham; Principal, Durham 
OolL of Science, Newcastle-upon-Tyne ; author 
of ‘Dynamics,’ ‘Energy,’ ‘Evaporation/ 

‘ Hydrometer ’ in the Ninth Edition of ‘ Ency. 
Brit.,’ ‘Elementary Dynamics,’ ‘Elementary 
Mechanics,' etc. (W. G.) 

GARSTANG, Walter, M.A., F.Z.S.; late 
Fellow of Lincoln OolL, Oxford; Naturalist in 
charge of Fishery Investigations, Marine BioL 
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Assoc. ; delegate of H.M. Gov. to Internat. 
CoEf. on Exploration of the Sea, Chris Uania, 
1901 ; medallist of the Societe Centrale d’ Agri- 
culture et de Peche, Paris ; author of numerous 
memoirs on Marine Biologj', etc. etc. (W. Ga.) 

GATKS;, Lewis Edwards, A.B. ; Assistant 
Professor of English, BArvard University ; 
author of ‘Selections from Jeffrey,’ ‘Selec- 
tions from Newman,’ ‘Three Studies in 
Literature,’ (L. E. G.) 

GEDDIE, Jolm^ on the editorial staifof the 
‘Scotsman,’ Edinburgh; author of ‘Tlie Water 
of Leith,’ etc. (J. Ge.) 

GEIKIE, Sir Archibald, Hon D.C.L., D.Sc., 
LL.D., F.E.S., F.G.S. ; correspondent of Insti- 
tute of France, of the Lmeei, Rome, of the 
Academies of Berlin, Vienna, Belgium, Stock- 
holm, Turin, Munich, Christiania, Gottingen, 
Kais. Leopold, Carol., Philadelphia, New York, 
National Academy of Sciences of United States, 
etc. ; Director Geological Survey of Scotland, 
1867 ; first Murchison Professor of Geology and 
Mineralogy, Edinburgh, 1871-82 ; Foreign Sec, 
Royal Society, ISOO-'j-l ; President Geolo^cal 
Society, 1891-92; Pr^'^iiueTit; British Association, 
1892 ; Director-General Geological Survey of 
United Kingdom, and Director Museum of 
Practical Geology, London, 1882-1901 ; author 
of ‘Geography’ (Pliyslcal), ‘Geology,’ ‘Hutton, 
James,’ “Mmchiidii,' ‘Scotland’ (geolo^), 
‘Vesuvius,’ in Ninth Edition of ‘Ency. Brit 
‘Memoir of Edward Forhes’ (with G, Wilson), 

‘ Geological Map of Scotland’ (with Murchison), 
‘The Scenery of Scotland viewed in connexion 
with its Physical Geology,’ ‘Text-book of 
Geology,’ ‘New Geological Map of Scot- 
land,’ ‘The Ancient Volcanoes of Britain,’ 
etc. (A. Ge.) 

GIANNINI; Torquato C,j State Advocate, 
San Marino; author of ‘Laws and Decrees of 
the Republic of San Marmo,’ etc. (T. G*.) 

GIBBONTSj H.E. Cardinal James, Arch- 
bishop of Baltimore, U.S. ; author of ‘ The 
Faith of Our Fathers,’ * Our Christian Heritage,’ 
‘ The Ambassador of Christ.’ (4^ J. G.) 

GIBBS, George j Consulting Engineer to the 
Baldwin Locomotive Works, and the Westing- 
house Electric Manufacturing Co.; formerly 
Mechanical Engineer for the Chicago, Mil- 
waukee, and at Paul R.R. Co. ; Member 
Am. Soc. Mech. Engineers, and Am. Soc. Civ. 
Engineers. (G. Gi.) 

GIBSON. George Alexander, M.D., D.Sc. 
Edim, F.R.C.P. Edin., P.R.S. Edin. ; Hon. 
Member Norwich Med. Chir. Soc. ; Fellow and 
Member of many societies m England and Scot- 
land ; Physician to Royal Infirmary of Edin- 
burgh; Lecturer on Medicine in School of 
Medicine of Royal Colleges; editor of the 
‘ Edinburgh Med. Joum.’ since 1896; Secretary, 
Royal Coll, of Physicians, Edin., 1884-94 ; 
Member of Council of the College since 1894 ; 
author of ‘ Physical Diagnosis ’ (part), ‘ Cheyne- 
Stokes Respiration,’ ‘Diseases of the Heart 
and Aorta ’ ; editor of ‘Text-Book of Medicine,’ 
1901. (G. A. G.) 

GIPPEN, Sir Robert, K.C.B., F.R S. ; 
assistant editor of ‘ Economist,’ London, 1868- 
76 ; Chief of Statistical Department, Board of 
Trade, 1876-82 ; Assistant Secretary Board of 
Trade, and afterwards Controller- General of 
Commercial, Labour, and Statistical Depart- 
ments, 1882-97 ; President of Statistical Society, 
1882-84; author of ‘American Railways as 
Investments,’ ‘Stock Exchange Securities,’ 
‘Essays in Finance,' ‘The Progress of the 
Working Classes in the Last Half-Century,’ 
‘The Growth of Capital,’ ‘The Case against 
Bimetallism,’ etc. (R. Gn.) 

GILBERT, Grove Karl^ A.M. ; Geologist 
U.S. Geological Survey; author of ‘Geology 
of the Henry Mountains,' ‘Lake Bonneville,’ 
etc. (G, K. G.) 

GILES, Peter, M.A. ; Fellow of Emmanuel 
College, Cambridge, and University Reader in 
Comparative Philology; late Secretary of the 
Cambridge Philological Society ; author of 
‘A Short Manual of Comparative Philology,’ 
etc, (P. Gi.) 

GILLESPIE, A. L.j F.R.C.P. Edin., 
F.R.S.B. ; author of ‘Natural History of Edin- 
burgh,' ‘Manual of Modern Gastric Methods,’ 
etc. (A. L. G.) 

,, GILMAN, Daniel Coit, LL.D. ; President 
Carnegie Inst., Washington ; President Johns 
Hopkins University, 1876-1901 ; author of ‘ Life 
of James Monroe,’ ‘University Problems,’ 
etc. (D. 0. G.) 

GINSBURG, Benedict William, M.A, 
LL._D. ; Secretary of the Royal Statistical 
Society of Great Britain; author of ‘Legal 
Duties of Ship Masters/ etc. (B. W. G.) 

GLEICHEN, Count, Albert Edward 
Wilft-ed, C.M:.G., D.S.O., C.V.O. ; Major 


Grenadier Guards ; Director of Intelligence and 
Civil Service, Sudan Provinces; I).A.A.G., 
S. Africa, 1900 ; Nile Expedition, 1S84-S5 ; 
Intelligence Department, War Office, 1886-88 ; 
Mission to Abyssinia, 1897 ; D-A.A-G. in 
Intelligence Division War Office, 1898-99 ; 
served S. AMca, 1899-1900; author of ‘With 
the Camel Corps up the Nile,' ‘Armies of 
Europe ’ (translation), ‘ With the Mission to 
Menelik.' (G^) 

GOODRICH, Edwin Stephen, M.A ; Fellow 
of Merton College, Oxford, and Aldrichian 
Demonstrator of Anatomy, University Museum, 
Oxford. (E. S, G.) 

GOODRICH, J. E., D.D. ; Prof, of Latin, 
University of Vermont; author of ‘ Vermont ’ 
in Ninth Edition of ‘ Ency. Brit.’ (J. E. G.) 

GORDON, Home Seton Charles Mon- 
tagn; writes for ‘Victoria History Counties 
of England,’ ‘Morning Post’ (London), ‘The 
Artist,’ ‘Outlook,’ ‘County Gentleman/ ‘Bad- 
minton Magazine/ etc. (H- S. C. M. G.) 

GORDON, Gen. Sir John James Hood, 

K.C.B-, Indian Staff Corps; member of the 
Council of India. (J. J. H. G ) 

GORST, John Lowndes, C.B. ; Financial 
Adviser to the Egyptian Government; Con- 
troller of Direct Taxes to Egyptian Government, 
1800; Under-Secretary of State for Finance, 
1S92 ; Adviser to the Ministry of the In- 
terior, 1894 ; Grand Cordon Order Medjidieh, 
1897. (J. L. G.) 

GOSCH, C. A. ; attach^ to the Danish Lega- 
tion m Great Britain ; author of ‘ Denmark 
and Germany since 1815,’ ‘The Nationality of 
Schleswig,’ editor of ‘Danish Arctic Expedi- 
tions 1605-1620,’ etc. (C. A G.) 

GOSSE, Edmund, Hon. M.A. Trin.Coll. Camb.; 
Hon. LL.D. St Andrews , Kjiight of the Royal 
Norwegian Order of St Olaf, First Class ; Asst. 
Librarian, British Museum, 1867-75; Trans- 
lator to Board of Trade; Clark Lecturer in 
Engh’sh Literature, Trm. Coll. Oarah., 1884-90 ; 
author of ‘Cowley,’ ‘Denmark,’ ‘Holherg,’ 
‘ Holland ' (literature), ‘ Norway ’ (literature), 

‘ Oehlenschlager,’ ‘Pastoral,’ ‘Sweden’ (litera- 
ture) in Ninth Edition of ‘Ency. Brit.,* ‘Col- 
lectedPoems,’ ‘NorthernStudies,’ ‘Lifeof Gray,’ 
‘Life of Congreve,’ ‘History of Eighteenth 
Century Literature,’ ‘The Jacobean Poets,’ 
‘History of Modem English Literature,’ ‘Life 
and Letters of Dr John Donne,’ etc. (E. G.) 

GOUGH, James A. H., B.A. Lond. ; late Sec- 
retary of the Thames Conservancy. (J. H. Go.) 

GOULD, Prof. Elgin R. L.. Ph.D. ; Pres. 
City and Suburban Homes Company, New 
York; formerly Lecturer at Johns Hopluns 
and Cliicago Universities ; Cor. Secretary 
Am. Statistical Soc. ; Member International 
Statistical Soc., British Economic Soc., and 
Cor. Member Soci6t6 de Statistique, Paris; 
author of ‘Housing of Working People,’ 
etc. (E. R. L. G.) 

GOW, William, M.A. Glasgow, Ph D. Heidel- 
berg; Lecturer at University Coll. Liverpool, 
on Mann© Insurance ; author of ‘ Marine In- 
surance,’ a hand-book, ‘A British Imperial 
Customs Union,’ etc. (W. Gk>.) 

GRACE, J obn Hilton, M.A. ; Fellow of 
Peterhouse, Cambridge. (J. H. Gr.) 

GRAHAM, P. Anderson: author of ‘Rural 
Exodus.’ (P. A. G.) 

GREEN, Joseph Reynolds, Sc.D., F.R.S., 
F.L.S. ; Professor of Botany, Pharmaceutical 
Society of Great Britain ; Fellow of Downing 
Coll. Cahihndge ; Demonstrator of Physiology, 
Cambridge, 1885-87; author of ‘A Manual of 
Botany,’ ‘The Soluble Ferments and Fermenta- 
tion,’ etc. (J. R. Gb.) 

GREENE, General Francis Vinton; 

Major-General U.S. Volunteers in the Spanish- 
American War; President New York State 
Canal Commission; author of ‘The Russian 
Army and its Campaigns in Turkey,’ ‘Life 
of Major-General Nathaniel Greene,’ ‘The 
Mississippi Campaigns of the Civil War, 
etc. (F. V. G.) 

GREENIL Thomas L.; Manager of the 
Audit Company of New York; author of 
‘ Corporation Finance,’ etc. (T. L. G.) 

GREENHILL, Alfred George, M.A., 
F.E!S. ; Prof, of Math., Ordnance Coll. Wool- 
wich; author of ‘Hydromechanics’ in Ninth 
Edition of ‘Ency. Brit.,’ ‘Differential and 
Integral Calculus with Applications,’ ‘A Chap- 
ter in the Integral Calculus,’ ‘Applications of 
EUiptic Functions,' ‘ Hydrostatics.’ (A. G. G ) 

GREENOUGH, John, B.A. ; banker and 
financier, New York. (J. Gh.) 

GREENWOOD, Frederick ; originator and 
first editor of ‘ rail Mall Gazette ' and the ‘ St 
James’s Gazette’ ; author of ‘Louis Napoleon 


Bonaparte,’ ‘ Life of Napoleon the Third, ‘The 
Lover’s lexicon,’ ‘ Imagination in Dreams,' 
etc. (F- G.) 

GREENWOOD, Thomas ; author of 
‘ Pubhc Libraries,’ ‘ The Library Year-book,' 
etc. (T. Gd. 

GREGO, Joseph, English Art Critic and 
Writer ; author of ‘ A History of Parliamentary 
Elections,' ‘A History of Dancing,’ ‘Thomas 
Rowlandson,’ ‘James Gillray,' etc. (J. Go*. 

GRIERSON, Colonel James Moncrieff, 

R.A., M.V.O. ; served as D.A.Q.M.G., Indian 
Contingent, Egypt, 1882 ; as D.A.A. and Q.M.G , 
Suakin, 1885 ; as D.AQ.M.G., Hazara Expedi- 
tion; asA.A.G., Army Headquarters, 8. Africa, 
1900; as D.A.G , China, 1900-1901, on F.M. 
Count Waldersee’s staff ; Military Attache, 
Embassy, Berlin, 1896-1900 ; Chief Staff Officer, 
2nd Army Corps, 1901 ; Knight of Grace of 
St John of Jerusalem ; Commander of 2nd 
Class of Prussian Royal Crown (with star). 
Bed Eagle, and Saxon Albrecht orders ; author 
of ‘ Armed Strengths of Armies of Russia, Ger- 
many, and Japan,’ ‘Staff Duties in the Field,' 
‘Handbook of the Russian Army.’ (J. M. Gr.) 

GRIFFITH, Francis Llewelyn, M.A. ; 

Reader in Egyptology, Oxford University; 
editor of ‘ Archseological Survey of Egypt,' 
‘The Royal Tombs of the First Dynasty,' 
etc. (F. Ll. G.) 

GRIFFITHS, John G. ; Fellow of the Inst, 
of Chartered Accountants, and President of 
same, 1897-99. (J- G. Gr.) 

GRIFFITHS, Major Arthur George 
Frederick 5 H.M. Inspector of Prisons, 
1878-96 ; formerly editor of ‘ Army and Navy 
Gazette’; editor of the ‘Fortnightly Review,' 
1SS4, the ‘World,’ 1895; author of ‘Prison 
Discipline ’ in Ninth Edition of ‘Ency. Bnt.,' 
‘Meraonals of Millhaiik,' ‘Secrets of the 
Prison House,’ ‘Mysteries of Police and 
Cnme ’ (A. G.) 

GRUEBER, H. A., F.S.A. ; Assistant 
Keeper of Coins and Medals, British Museum ; 
editor of ‘ Medallic Illustrations of the History 
of Great Britain and Ireland/ ‘Roman Medal- 
lions in the British Museum,’ etc. (H. A. G.) 

GULLAND, George Lovell, M.A., M.D., 

F.R.C.P. Edin.; Fellow and late I’resiclent of 
Royal Med. Soc., Edin. (G. L. G.) 

GUNTHER, Albert Charles Lewis 
Gotthilf^ M.A., M.D., Ph.D., F.E.S. ; Keeper 
of Zoological Department British Museum; 
author of ‘Plying Fish,' ‘Ichthyology/ ‘Lizard/ 
‘Mackerel,’ etc., in Ninth Edition of ‘Ency. 
Brit.,’ ‘Catalogues of Colubrine Snakes, Batra- 
chia salientia, and Fishes in the British 
Museum,’ ‘Reptiles of British India,’ ‘Fishes 
of Zanzibar,' ‘Reports on the “Challenger" 
Fishes,’ etc. (A. Gu.) 


H 

HADCOCK, A. G., late B.A. ; manager of 
Gun Dept., Elswick ; part-author ‘Modern 
ArtiUery,' etc. (A. G. H. 

HADLEY, Arthur Twining, LL.D. ; Pros. 
Yale University; joint -editor of the New 
Volumes of the ‘Ency. Bnt.’; part -author of 
‘Railway’ in Ninth Edition of ‘Ency. Brit.,’ 
author of ‘Railroad Transportation,’ ‘Eco- 
nomics,’ etc. (A. T. H. 

HALDANE, John Scott, M.A., M.D., F.R.8.; 
University Lecturer m Physiology, Oxford; 
Fellow New College, Oxford ; Metropolitan 
Gas Referee, Board of Trade ; anllior of ‘ Essays 
in Philosophical Criticism,’ (joint-author) ‘ Blue- 
book on the Cause.s of Death in Colliery Explo- 
sions,’ a series of papers m scientific journals 
and blue-books on the physiology of respira- 
tion, and on the air of the mines, dwelling- 
houses, etc. (J. S. H.) 

HALE, Rev. Edward Everett, S.T.D. ; 
author of ‘Everett’ in Ninth Edition of ‘ Ency. 
Brit.,’ ‘ Man without a Country,' ‘ Life of James 
Russell Lowell/ etc. (E. E. H.) 

HALE, George E., Sc.D. ; Professor of Astro- 
physics in the University of Chicago and 
Director of the Yerkes Observatory, Williams 
Bay, Wis. ; editor of the ‘Astrophysical 
Journal.’ , (G. E. H.) 

HALSEY, F. A. ; asst.-editor of the ‘American 
Machinist’ ; Member of the Am. Asaoo. of Mech. 
Engineers, and designer of Compressed Air 
Machinery; author of ‘Slide Valve Gears, 
‘Locomotive Link Motion,’ ‘Premium Plan of 
Paying for Labour,’ etc. (F. A. H > 

HAMILTON, David James, M.B. Edin., 
F.RC.S. Edm. ; Professor of Pathology, Aber- 
deen; author of ‘Text- Book of l^athology,’ 
etc. (D. J. H.) 
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HAMIIiTON, Sir Edward Walter, ] 

K.C.B., K.C.V.O. ; Assist. Sec, H.M. Treasury ; 
author of ‘ National Debt,’ etc. (E. W. H*.) 

HAMILTON, Adml. Sir Richard 
Vesey, G.C.B.; served m Arctic Expedition, 
1850-51, and 1852-1354 in search of Sir John 
Franklin ; in China, 1857, etc. (R. V. H.) 

HAMMOND, John Hays, A.M. ; con- 
sulting engineer of the Consolidated Gold 
Fields of South Africa, British South Africa 
Company, etc. (J. H. H*.) 

HARMRRe Sidney Frederic, D.Sc. (Camb.), 
B.Sc. (Lond.), F.R.S., F.Z.S., F.G.S. ; Fellow 
since 1886 and assistant tutor since 1890 of 
King’s College, Cambridge ; superintendent of 
University Museum of Zoology; author of 
papers on Zoological subjects ; joint-editor 
of the ‘ Cambridge Natural History.’ (S. F. H.) 

HARMON, Hon. Jndson, LL.D. ; ex- 

US. Attorney - Gen eral ; sometime President 
of the Ohio Bar Association. (J. Ha.) 

HARMS WORTH, Alfred Charles; 

principal proprietor of the ‘Daily Mail,’ the 
‘Evening News,’ etc. (A. C. H*'.) 

HARPER, William Rainey, D.D., LL.D., 

Ph.D. : Pres. University of Chicago. 

(W. R. H.) 

HARRIS, Hon. Addison C., U.S. Minister 
to Austria ; author of ‘ Indiana ‘ in Ninth Edition 
of ‘Ency. Brit.' (A. C. H.) 

HARRIS, James Rendel, M.A, Litt.D., 

LL.D. ; Tlniv. Lecturer in Palaeography, Camb., 
late Prof, at Johns Hopkins University ; author 
of ‘The Teaching of the Apostles and the 
Sibylline Books,’ ‘Fragments of Philo,’ ‘The 
Origin of the Leicester Codex,’ ‘A Study of 
Codex Bezae,’ ‘ The Apology of Aristides,' ‘ Life 
of Francis William Crossley ' ; editor ‘The Gospel 
of the Twelve Apostles,’ etc. (J. R. Ha.) 

HARRIS, Thomas, M D., F.R.C.P. Ed. ; Hon. 
Physician of Manchester Royal Infirmary, 
and Lecturer on Diseases of the Respiratory 
Organs, Owens College, Manchester ; author of 
numerous articles on diseases of the respiratory 
organs. (T. H*.) 

HARRISON, Charles Custis, LL.D.; 

Provost of the University of Pennsylvania. 

(0. C. H^.) 

HARRISON, Frederic, M.A. ; President of 
London Positivist Coiuimtiee ; Fellow and 
Tutor of Wadham Coll., 1854-66 ; Hon. Fellow, 
1899 ; member of Royal Commission of Trades 
Unions, 18G7-09 ; Hecretary Royal Comini3.sion 
for Digest mg tlie Law, 1809-70 ; Professor of 
Jurisprudence and International Law to Inns 
of Court, IS77-Sii; Rede’s Lecturer, Cambridge, 
190(1; Vicc-rrc-^ide! : Rnval Hi«'‘-orical Soc., 
author of ‘Social '^;a''e'.- C Positive 

l^olity,’ ‘The Choic-' of n..r)ic- ’ (>iiver Crom- 
well,' 1 ■‘■■i.r rv,' ‘ VViUiam the 

Silent,’ M.. ar\ ‘d Kiui: Allicil.' (F. H^) 

HART, Charles Henry, Director of the 
Pennsylvania Academy of Fine Arts, Phila- 
delphia; author of ‘Philadelphia’ in Ninth 
Edition of ‘Ency. Brit./ ‘Portraits of Great 
Americans,’ ‘Turner, the Dream Painter,’ 
‘William Morris,’ etc. (0. H. H^.) 

HART, Maj.-Gen. Sir Reginald Clare, 

E.B., K.C.B., V.O. ; commanding Quetta dis- 
trict in India; assistant Garrison Instructor, 
1874-78 ; Garrison Instructor, 1886-88 ; Director 
Military Education in India, 188S-9G; Afghan 
War, 1 871) ; Asiiantim Expedition, 1881 ; Egyptian 
War, 1882 ; commanded 1st Brigade Tirah Cam- 
paign, ] 897-1)8; author of ‘Rellcctions on the 
Ar i. of War,’ ‘ Sanitation and Health.' (R. C. H.) 

HASSERT, Dr K., traveller; intimately 
acquainted with tlie Balkan States and author 
CKf numerous works of travel, etc. (K. H.) 

HASTINGS, Charles S., Ph.D. ; Professor 
of Physics, Sheffield Scientific School, Yale 
University. (0. S. H.) 

HASTINGS. E. J., Missj contributor to 

‘The Times' Gazetteer. (E. J. m.) 

HAWKINS, Charles Csesar. M.A., 

M.LB.B. ; author of ‘ The Dynamo,’ and of many 
papers, such a.s ‘Armature Reaction,’ 
Theory of Commutation,' etc. (C. C. H.) 

H AX TON, H. R., author of ‘The Adver- 
tiser’s Manual,’ ‘An Evening with “P^ch/’’ 
etc. (H. B- H«.) 

HEADIiAM. James Wycllffe, M,A. ; late 

Follow of Kmg’j? Coll., Cambridge ; ai^ior of 
‘Bismarck,’ etc. (J* w. He.) 

HEADLAM, Walter George; Mow of 

King’s College, Cambridge. (W. G. H.) 

HEAWOODj Edward, M.A., Library to 
R.G.S. ; aided in settlement of Santal Colony 
in Bengal Duars, 1890-92 ; authorof ‘ Ge^aphy 
of Africa,’ etc. etc. (B- mb.) 


HEHNER, Otto ; Past Pre.sident of the Society 
of Public Analysts ; Public Analyst for Notting- 
hamshire, the Isle of Wight, etc. ; Chairman of 
the London Section of the Society of Chemical 
Industry, etc. ; author of works on Butter- 
analysis, Alcohol Tables, etc. (0. H*.) 

HEINEMANN, Mrs William [‘Kassandra 
Vivaria ’J ; authoress of ‘ Via Liicis,' ‘ The Garden 
of Olives,' etc. (M. He ) 

HELE-SHA’^ H. S.- LL.D., F.R.S., 
M.I.C.E., M.I.M.E., Assoc. Inst. N.A. ; Senior 
Whitworth Scholar, 1876; Harrison Professor 
of Engineering in Univ. Coll., Liverpool. 

(R S. H.-S.) 

HELMUTH, William Tod, M.D., LL.D.; 
Professor of Surgery and Dean of the Homoeo- 
pathic and Medical College and Hospital, New 
York, and President of the Collins State 
Homoeopathic Hospital ; sometime President 
of the American Institute of Homoeopathy and 
the New York State Homoeopathic Medical 
Society; author of ‘Treatise on Diphtheria,’ 

‘ System of Surgery,’ etc. (W. T. H.) 

HEMMING, Major Edward Hughes, 

B.B., H.M. War Office. (E. H. H.) 

HENDERSON, Col. George Frances 
Robert, C.B. ; Director of Military Intelli- 
gence, South Africa ; for many years Director 
of Military Art and History at the Staff College 
author of ‘A Tactical Study of Fredericksburg,’ 

‘ Life of Stonewall Jackson,’ etc. (G. F. R. H.) 

HENDERSON, T. F. ; on editorial staff of the 
Ninth Edition of the ‘Ency. Brit.' (T. F. H ) 

HENRICI, Olaus F. M. E., Ph.D., LL.D., 

F.R.S. ; Professor of Mechanics and Mathe- 
matics, City and Guilds of London Central 
Technical Coll. , author of ‘ Geometry ’ (pure and 
projective), ‘Projection,’ in Ninth Edition of 
‘Ency. Bnt.,’ ‘Skeleton Structures, especially 
in their Application to the Building of Steel 
and Iron Bndges,’ ‘Congruent Figures,’ 
etc. (O. H.) 

HENRY, Hoa. William Wirt, M.A. ; late 
Pres, of the Virginia Hist. Soc. and of the Am. 
Hist. Ass. ; author and editor of the ‘ Life, 
Correspondence, and Speeches of Patrick 
Henry.^ (W. W. R.) 

HENSON, Herbert Hensley, B.D. ; Canon 
of Westminster; author of ‘ Light and Leaven,’ 
‘Apostolic Christianity,* editor ‘Church Pro- 
blems,’ etc. (H. H. H*.) 

HERBERTSON, Dr A. J. ; of the 

School of Geography, Asbmolean Buildings, 
Oxford. (A. J. He.) 

HERD MAN, William Abbott, D.Sc., 
F.R.S. ; Prof, of Natural History, Univ. Coll. 
Liverpool; assist, to Sir Wyville Thomson in 
‘ Challenger ’ Expedition office ; Demonstrator 
of Zoology in Edinburgh, 1880 ; President Zo- 
ological Section Brit. Ass., 1896 ; has (along 
with others) established a Marine Biological 
Station at Port Brm, Isle of Man ; author of 
‘Tunicata’ in Ninth Edition of ‘Ency. Brit.,’ 
‘Report upon the Tunicata collected during 
the voyage of the “Challenger,”’ ‘Tlie Fauna 
of Liverpool Bay,’ ‘Oysters and Disease,’ 
etc. (W. A. He.) 

HERR, E. M,, General Manager Westinghouse 
Air Brake Company, Pittsburg. (E. M. He.) 

HERVEY, Arthur; musical critic of the 
‘ Morning Post ' ; author of ‘ Masters of French 
Music,’ etc. (A. He.) 

HEWINS, William Albert Samuel, M.A. ; 

Director, London School of Economics and 
Political Science, 1895 ; Tooke Professor of 
Economic Science and Btatislics at King's Coll. 
London, 1897 ; Member of the Senate of the 
University of London; Hon. Fellow R. Hist. 
Soc. ; Examiner in Political Economy in the 
University of London, and in the Historical 
Tripos, Cambridge ; Lecturer at Univ. College, 
Bristol, 1890; author of ‘English Trade and 
Finance in the l7th Century,’ etc. (W. A. S. H.) 

HIBBERT, Walter, A.M.I.C.B., F.I.C., 
F.C.S. ; Lecturer on Electro-Technology, Poly- 
technic, Regent Street; author of ‘Notes on 
Secondary Batteries,' etc, (W. Ht.) 

HIGGINSON, Col. Thomas Wentworth, 

LL.D. ; author of ‘Atlantic Essays,' ‘Cheerful 
Yesterdays,’ ‘History of the United States,’ ‘Bio- 
graphy of Wendell Phillips,’ etc. (T. W. H.) 

HIGGS, HENRY, LL.B., P.S.S. ; clerk in 
H.M. Treasury ; Sec. to the British Economic 
Association and joint-editor of the ‘Economic 
Journal’; Life Governor of University College, 
London ; ex-Member of Council of Royal Stat. 
Soc. ; Pres, of sections of Political Economy 
and Stati.stics, Brit. Ass., Dover, 1899 ; author 
of ‘ The Physiocrats,' and many articles. (H. H^.) 

HILL, E. P., M.I.C.B. ; partner in Messrs. G.. 
H. Hill and Sons, engineers to the Corporation 
of Manchester, etc. (E. P. H^.) 


HIIaL, Leonard Erskine, M.B., F.R.S.; 

Lecturer on Physiology, London Hospital; 
Demonstrator of Physiology, Oxford University ; 
Assistant Professor of Physiology, University 
College, London; Huntenan Professor Royal 
College of Surgeons, author of ‘The Physiology 
and Pathology of the Cerebral Circulation,’ 
‘Manual of Physiology.’ (L. E. H.) 

HIIjIi, Maurice, B.A. ; Barrister, Inner 
Temple. (M. H*.) 

HI Ilia, Robert Thomas, U.S. Geo- 
logical Survey ; formerly Professor of Geology, 
University of Texas ; author of ‘ Texas ’ in Ninth 
Edition of ‘Ency. Brit.,’ ‘Cuba, Porto Rico, 
and other Islands of the West Indies.’ (R. T. E.) 

KILLIER, Alfred Peter, M.D., B.A., C.M. ; 

one of the Reform Prisoners at Pretoria, 1890 ; 
author of ‘ South African Studies,' etc. (A P. H.) 

HIME, Lieut. -Col. H. W. L. ; Gold Medal 
Roy. Artillery Inst,, and Roy United Service 
Inst. ; Secretary Roy. Artillery Inst., 1880-86; 
author of ‘Outlines of Quaternions,’ ‘Stray 
Military Papers,’ ‘Lucian, the Syrian Satirist,’ 
etc. (H. W. L. H.) 

HINTON^ A. Horsley, editor of ‘The 
Amateur Photographer ’ ; author of ‘ A Hand- 
book of Illustration,’ ‘Practical Pictorial 
Photography,’ etc. (A. H. H.) 

HIPKINS. Alfred James, F.S.A. ; member 
of Council and Hon. Curator of R. 0. of Music ; 
engaged in Messrs Broadwood’s pianoforte 
business since 1840 ; Member of Committee of 
the Inventions and Music Exhibition, 1885, of 
the Vienna Exhibition, 1892, and of the Pans 
Exhibition, 1900; author of ‘Harp,’ ‘Lyre,’ 
‘Pianoforte,’ in Ninth Edition of ‘Ency. Brit.,’ 
‘Musical Imstruments,’ ‘A Description and 
History of the Pianoforte,’ etc. (A. J. H.) 

^HOBBES, John Oliver' (Pearl Mary 
Teresa Craigie) ; anther of ‘ Some Emotions and 
a Moral,’ ‘A Study in Temptations,’ ‘The Gods, 
Some Mortals, and Lord Wickenham,' ‘School 
for Saints,’ ‘ Robert Orange/ ‘ The Serious 
Wooing,’ ‘The Ambassador,’ ‘The Wisdom of 
the Wise,’ etc. (P. M. T. C.) 

HOBSON, Ernest W., D.Sc., F.R.S. ; Fellow 
of Christ’.s Coll. Cambridge ; University Lecturer 
in Mathematics. (E. W. H.) 

HODGE, Frederick Webb, Bureau of 
American Ethnology, Smithsonian Institution ; 
managing editor ‘ American Anthropology. ^ 

HODGKINSON, W. R. E.. F.R.S. Bdin., 
F.C.S., F.R.G.S., Ph.D. Wurzourg; Professor 
of Chemistry and Physics, Ordnance Coll., 
Woolwich ; late Professor of Chemistry and 
Physics, R.M.A., Woolwich ; edited Valentine's 
‘ Practical Chemistry,' etc. (W. R. E. H.) 

HOFFER, Leopold; ches.s editor of the 
‘ Standard ’ (London) ; author of ‘ Chess,’ 
etc. ■ (L. H.) 

HOFMAN, Heinrich O., E.M., Ph.D.; 
Professor of Metallurgy, Massachusetts Insti- 
tute of Technology. (H. 0. H.) 

HOGARTH, David George, M.A., Fellow 
of Magdalen College, Oxford; explored Asia 
Minor, 1887, 1890, 1891, 1894; excavated at 
Paphos m Cyprus, 1888 ; appointed by Egypt 
Exploration Fund, 1893 ; Special Correspondent 
for ‘ The Times ’ in Crete and Thessaly, 1897 ; 
Director, British School at Athens, 1897-1900 ; 
Director, Cretan Exploration Fund, 1899 ; 
author of ‘ A Wandering Scholar in the 
Levant,’ ‘Philip and Alexander of Macedon,' 
* The Nearer East,' etc. (D. G. H.) 

HOLDEN, Prof. Edward Singleton, 

Sc.D., LL.D. ; Director of the Lick Observa- 
tory, 1887-97 ; Member National Academy of 
Sciences ; Associate Royal Astronomical Society 
of London, Astronomical Society of Fiance, 
etc. ; author of ‘Astronomy for Students,' 
‘Life of Sir Win. Herschel,’ ‘Nebula of 
Orion,’ etc. CE- S. H.) 

HOLDICH, Col. Sir Thomas Htmger- 
ford, R.E. (retired), K.C.I.E., C.B. ; Abyssinia, 
1867 ; Afghan War, 1878-80 ; also served on 
political duty with Afghan Boundary Com- 
mission, 1884-86 ; Supt. Frontier Surveys, India, 
1892-98 ; Asmar Boundary Commission, 1894; 
Pamir Commission, 1895 ; as H.M. Commissioner 
for Perso-Beluch Boundary in 1896 ; author of 
‘ Kandahar,’ in Ninth Edition of ‘Ency. Brit., 
‘The Indian Borderland,' various jn 

military surveying, etc. (T- H. H .) 

HOLLAND, Hon. Sydney, LLJ). ; Presi- 
dent of the Life Saving Society of England; 
Chairman of the London Hospital; Knight 
of Grace of the Order of St John of 
Jerusalem, (S- H*.) 

HOLLINGSHEAD, John, staff of ‘House- 
hold Words/ under Charles Dickens; staff of 
Oornhill Magazine, under W. M. Thackeray, 
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‘Gtood Words,’ under Dr i^orman Macieod, 

‘ Daily Kews,’ etc. ; founded Gaiety Theatre, 
186S ; Theatrical Licensing Eeforiii, 1S6G and 
1892 ; Copyright Refonn, 1874 ; author of ‘ Plain 
English,' "tTuderground London,’ ‘ Ragged Lon- 
don,’ '“According to My Lights,’ etc. (J. Hd.) 

HOLROYD, Cliarles, F.E. Soc. Painter 
Etchers ; Keeper National Gallery of British 
Art (Tate Gallery) ; assistant to Professor 
Legros, Slade School of Art, for four years; 
author of ‘Michael Angelo and His Works,’ 
‘ Etchings,’ etc. (C. Hd.) 

HOOPBR, FraiOtlm H., A.B. ; assistant 
editor of ‘ The Century Dictionary.’ (F. H. H.) 

HOOPBR, Wynnard, M.A., author of ‘Popu- 
lation ’ ‘ Statistic^,’ ‘ Suicide,* in the Ninth 
EdiLiou of the ' Ency. Brit.’ (W. Ho.) 

HOPK.INSON, S. B. (S. D. H.) 

HOSi:, C., LL.D., D.Sc. ; Resident in the Boram 
District, Sarawak ; author of ‘ A Descriptive 
Acconnt of the Mammals of Borneo/ etc. (C. H.) 

HOXTGrHTON, A. E. ; Correspondent of the 
* Standard ’ in Spain. (A. E. H.) 

HOTJSMAN, Iianrence, author of ‘The 
Writings of William Blake/ ‘Arthur Boyd 
Houghton/ ‘ Green Arras,’ etc. ; lUustrated 
‘Goblin Market/ ‘The End of Elfintown,' ‘The 
Were Wolf,’ ‘“Jump to Glory” Jane,' ‘The 
Sensitive Plant.* (L. Ho.) 

HOWE, Henry Marion, A.M. ; Professor of 
Metallurgy, Columbia University, New York; 
Past President Am. Institute of_ Mining 
Engineers; President Jury of Mines and 
Mining, World’s Columbian Exposition; Bes- 
semer Medallist, British Iron and Steel Inst., 
and Gold Medallist, Pranklin Inst, of Phila- 
delphia, 1S95 ; author of ‘Metallurgy of Steel,’ 
‘Copper Smelting,’ etc. (H. M. H.) 

HOWELL, Hon. Clark; editor of ‘The Con- 
stitution/ Atlanta, Georgia. (C. Ho.) 

HOWELL, William H., Ph.D., M.D. ; Dean 
of the Medical Faculty and Professor of Physio- 
logy, Johns Hopkins University. (W. H. H.) 

HtXBBARD; Wilftranc. (W. Hd.) 

HHDSONT, James Fairchild, editor of the 
‘Pittsburg Dispatch’; author of ‘Railways of 
the Republic/ etc. (J. P. H.) 

HUGHES^ Rev. Hugh Price, M.A, ; Pres. 
Wesleyan Conference, 1898-99 ; editor of 
‘Methodist Times’; Past Pres, of National 
Council of Evangelical Free Churches; author 
of ‘Social Christianity,’ ‘Ethical Christianity,’ 
etc. (H. P. H.) 

HUGHES, Rupert, A.M. ; formerly assistant 
editor of the ‘Criterion,’ New York; author 
of ‘American Composers/ 'Gyges Ring,’ 
etc, (R. Hu.) 

HULIi, Commander Thomas A., R.N., 

F.R.G.S. ; employed in the search for Sir John 
Pranklin, survey of Palestine, Corfu, etc. ; 
late Superintendent of Admiralty charts; 
author of ‘Practical Nautical Surveying’; 
editor and reviser ‘ The Pilot's Tlandbook for the 
English Channel,’ and ‘The Practice of Naviga- 
tion and Nautical Astronomy,’ etc. (T. A. H.) 

HUMMEL, J. Jy F.I.C. ; Professor of Dyeing, 
Yorkshire Coll., Leeds; author of ‘The Dyeing 
of Textile Fabrics.* (J. J. H.) 

HUlfT, Rev. WlUiam, M.A. ; examiner in 
History, 1877 to 1880, Oxford ; author of ‘ The 
English Church, 597 to 1066/ ‘The Church of 
England in the iOddle Ages ’ ; editor with B. A. 
Freeman of ‘Histone Toivns,' etc, (W. Hu.) 


I 

IDE, Hou. Henry Clay, Member of U.S. 
Philippine Comnussion ; formerly U.S. Com- 
missioner to Samoa, and later Chief Justice of 
Samoa. (H. C. 1.) 

ILBERT, Sir Courtenay Peregrine, 

K.G.S.I., C.I.E. ; Clerk of the House of Com- 
mons ; formerly Pari. Counsel to the Treasury, 
1899-1902 ; Legal Member of Council of Gover- 
nor-General of India, 1882-86 ; Assistant Pari. 
Goimsel to the Treasury, 1886 - 99 ; Member 
of Statute Law Committee; author of ‘The 
Government of India,’ ‘Legislative Method and 
Forms.’ (C. P. I.) 

INAMA-STERNEGG, Karl Theodor 
von; Professor of Pohtical Science, Vienna; 
President of the Austrian Royal Statistical 
Central Commission ; author of ‘ Outlines of Ger- 
iiianic Philology,’ ‘Economy,’ etc. (K. T. I.-S.) 

IRVINE, William Fergusson; Hon. Sec. 
Record Society of Lane, and Chesh., author 
of ‘ Notes on the Ancient Parish of Bidston ’ ; 
editor ‘Liverpool in King Charles II. ’s Time,’ 
etc. (W. F. I.) 


J 

JACKS, Rev. L. P. (L. P. J.) 

JACKSON, Lieut.-Col. Lonis, R.B. ; late 
instructor in Fortification, R.M.A., Woolwich ; 
instructor in Fortification and Military En- 
gineering, School of Military Engineering, Chat- 
ham ; j^soc. Memh. of Ordnance Committee, 
etc. (L. J.) 

JACOB, Francis, M.LB.E., F.P.S. Lond. ; 
chief electrician to Messrs Siemens Bros, and 
Co. (F. Ja.) 

JAMES, Edmund Janes, A.M., Ph.D. ; Pre- 
sident North-Western University; late Pro- 
fessor of Public Administration and Director of 
the Extension Division, University of Chicago ; 
ast Pres. Am. Acad, of Political and Social 
cience ; author of ‘ Our Legal Tender Deci- 
sions,’ ‘The Education of Business Men,’ 
etc. (E. J. J.) 

JAMES, Lionel; War Correspondent of ‘The 
Times ' in South Africa. (L. J^.) 

JAMIESON, Georgy C.M.G.; Director of the 
Pekin Syndicate and Yangtse Valley Company ; 
Consul and Judge of Supreme Court, Shanghai, 
1891 ; Consul-Gen., 1897-99 ; author of various 
papers on the Revenue and Statistics of China ; 
prize essay on Bimetallism. (G. J.) 

JEBB, Sir Richard Claverhouse, Litt.D., 
D.C.L., LL.D., M.P. ; Begins Professor of 
Greek, Oainb. ; Hon. Professor Ancient History, 
Roy. Acad., since 1898 ; Fellow and Lecturer 
of Trinity College, 1863 ; Public Orator of the 
University, 1869; Professor of Greek, Univer- 
sity of Glasgow, 1875-89; Lecturer at Johns 
Hopkins University, Baltimore, 1892 ; Member 
of Royal Commission on Secondary Education, 
1894 ; of Royal Commission on Irish University 
Education, 1901 ; Member of Consulting Com- 
mittee of Board of Education, 1900 ; Fmlow of 
London University, 1897 ; Member of London 
University Commission, 1898; Bampton Lec- 
turer, 1899 ; author of ‘Aristophanes, ‘ Demos- 
thenes,’ ‘Euripides,’ etc., in Ninth Edition of 
‘Ency. Brit./ ‘Sophocles,’ ‘Blectra’ in Catena 
Classicorum, ‘Ajax,’ ‘Characters of Theophras- 
tus,' ‘Attic Orators,’ ‘Modem Greece,' 1880; 
‘Bentley,’ ‘Sophocles,’ with Critical Notes, 
Commentary, and Translation ; ‘ Humanism in 
Education,’ etc. (R. C. J.) 


HUNT, Hon. William H., Governor of 
Porto Rico ; sometime Justice of the Supreme 
Court of Montana. (W.H.H*) 

HUNTER, Sir Robert, M.A. ; Solicitor to 
the Post Office; author of 'The Preservatiou 
of Open Spaces and of Footpaths and Other 
Eights of Way.’ (R. H*.) 

HUNTER, Walter, M.I.C.E., M.I.M.E.; 

engineering director of the Grand Junction 
Water Works Co., and joint engineer of the 
Staines Reservoir Joint Committee. (W. H"*.) 

HUTCHINSON, Horatio Gordon, B.A.; 

amateur golf champion, 1886-87; author of 
‘Golf’ in Badminton Library, ‘Creatures of 
Circumstance,’ ‘The Book of Golf and Golfers/ 
1899- (H. G. H.) 

HUTTON, Rev. Arthur Wollaston, 

M.A. ; Rector of Spridlington, 1873-76 ; received 
into Roman Catholic Church by Dr Newman, 
1S76 ; resumed clerical functions in the Church 
of England, 1898 ; author of ‘ Our Position as 
Catholics in the Church of England,’ ‘The 
Anglican Ministry,’ ‘ Cardinal Manning ’ ; edited 
Arthur Young's ‘ Tour in Ireland,' 1892, Mait- 
land's ‘Essays on the Reformation,’ Newman's 
‘Lives of the English Saints,* etc. (A. W. Hu.) 


JEFFERSON, Joseph, LL.D. ; actor; author 
of ‘Autobiography,’ etc. (J. J* ) 

JEKELFALUSSY, Jdaef von Jekel-und 
Marg'itfalva, Dr. Juris, the late ; Director- 
General of the Royal Hungarian Statistical 
Bureau ; Member of the Royal Hungarian Aca- 
demy of Sciences ; edited ‘ The Millennium of 
Hungary and its People,’ etc. (J. Jb.) 

JENKS, Jeremiah Whi^le, Ph.D.; Pro- 
fessor of Political Science, Cornell University ; 
Member of the U.S. Committee to investigate 
Trusts; author of ‘Henry C. Carey,’ ‘Road 
Legislation for the American State/ and numer- 
ous magazine coiitrihutions m Germany, Eng- 
land, and the United States. (j. 'W. J.) 

JENKYNS, Sir Henr:^ the late, K.C.B. ; 
Parliamentary Counsel to Treasury. (H. Je.) 


ujuKvia-smxTM, Rev. Frederick J., 

M,A., F.R.S. ; University Lecturer in Me 
chanics ; Millard Lecturer, Trinity College 
Oxford ; Member of Com. on Explosions, Homi 
Office, 1895-96 ; received Medal French Bxhibi 
tion for Dynamometer; silver medal luventionf 
Exhibitions for Integrator. (P. J. J.-g. 

J^^NE, Rt. Hon. Sir Francis Henry, 

K.C.B., K.B. ; appointed a Judge of the Higli 


Court, 1891 ; President of Probate, Divorce, 
and Admiralty Division; Judge-Advocate-Gen., 
1S92. (F. H. J.) 

JEUNEf Lady ; contributor to leading reviews 
and magazines; author of ‘Lesser Questions,’ 
etc. (M. J.) 

JOHNSTON, Sir Harry Hamilton, 

G.C.M.G., K.C.B. ; Special Commissioner, Com- 
mander-m-Chiet and Consul-General for Uganda 
Protectorate; explored Portuguese West Africa 
and River Congo, 1882-83 ; commanded Scientific 
Expedition of Royal Society to Mt. Kilimanjaro, 
1884 ; H.M. Vice-Consul in Cameroons, 1885 ; 
Acting Consul in Niger Coast Protectorate, 

1887 ; Consul for province of Mozambique, 

1888 ; expedition to Lakes Nyasa and Tangan- 
yika (founding of the British Central Africa Pro- 
tectorate), 1889; author of ‘River Congo,’ ‘ Kili- 
manjaro,’ ‘ History of a Slave,’ ‘ Life of Living- 
stone,’" ‘ British Central Africa,’ etc. (H. H J.) 

JORDAN, David Starr, Ph.D., LL.D. ; 

President of Leland Stanford Junior University; 
sometime Assistant to the U.S. Fish Commis- 
sion, and Professor of Eoology, and President of 
Indiana University ; Commissioner and Expert 
for the United States to investigate the Fur 
Seal Question, 1896-97 ; author of ‘ Vertebrate 
Animals of Northern U.S.,’ ‘Fisheiies of North 
and Middle America,' ‘Factors of Organic 
Evolution,’ etc. (D S. J.) 

JORDAN, Richard; DraughtsChampion of Scot- 
land, 1896, and of the World since 1890. (R- J.) 

JUDSON, Har^ Pratt, A.M., LL.D. ; Pro- 
fessor of Political Science, and Dean of the 
Faculties of Arts, Science, and Literature, 
University of Chicago ; author of ‘ Europe 
in the Nineteenth Century,’ ‘Growth of the 
American Nation,’ etc. (H. P. J.) 


K 

KAN, C. M.; Professor of Geography, Uni- 
versity of Amsterdam ; author of ‘ Holland ’ in 
Ninth Edition of the ‘Ency. Brit.,’ ‘A History 
of Discoveries in the Indian Archipelago,’ 
editor ‘The International Colonial Review/ 
etc. (0. M. K.)' 

KARAGEORGEVITCH, Bojidar 
Prince ; artist and art critic. (B. K. 

KEANE, Angrastus Henry, F.R.G.S. ; 
Emeritus Professor of Hindustani, Univ. Coll. 
London; late Vice-President Anthrop. In- 
stitute; authorof‘ Kirghiz,’ ‘Soudan,’ ‘Somali/ 
‘ Yoruba,’ etc., in Ninth Edition of ‘Ency. Brit/ 
Stanford’s ‘Asia,’ ‘Africa,’ ‘Ethnology,’ ‘Man, 
Past and Present,' etc. (A. H- K.) 


KELSEY, C. H., President of the Title Guaranty 
and Trust Company, New York. (0. H. K.) 

KELTIE, John Scott, P.S.S., F.S.A. 
(Scot.), LL.D. St Andrews; Seer. Royal 
Geog. Soc. ; Knight of Swedish Ordm of 
North Star, 1898; Hon. Menib. Geographical 
Societies of Paris, Berlin, Rome, Brussels, 
Amsterdam, Geneva, Lisbon, Buda-Pest, Phila- ■ 
delphia, etc. ; for several years sub-editor of 
‘Nature* ; inspector of geographical education, 
R.G.S., 1884 ; Librarian R.O.S., 1885 ; President 
Geographical Section, Brit. Ass., 3K97 ; author 
of ‘Finland,’ ‘Sir John Fianklni,’ etc., in 
Ninth Edition of ‘Ency. Brit,,' ‘History of 
Scottish Highlands and Clans,’ ‘Applied Geo- 
graphy,’ ‘The Partition of Africa'; editor of 
‘Statesman's Year Book’ since 1880; editor 
of the ‘Geographical Journal*; joint-editor of 
‘World's Great Explorers’ Senes, ami ‘Tho 
Systematic Atlas.' (J. S. K) 

KEMPE, Harry Robert, A.M.I.C.E., 
M.I.E.ID. ; principal technical officer, Postal 
Telegraph Dept., England; author of ‘Hand- 
book of Electrical Testing/ ‘The Electrical 
Engineer’s Pocket Book,’ ‘ The Engineer's Year 
Book,’ etc. etc. (H. R, K.) 

KENNEDY, Sir Charles Malcolm, 

K.O.M.G., O.B. ; Head of Commercial Depart- 
ment, Foreign Office, 1872-93 ; Lecturer on In- 
ternational Law, Univ. Coll. Bristol ; Commis- 
sioner in the Levant, 1870-71 ; at Paris, 1872-86 ; 
Plenipotentiary, Treaty of the Hague, 1H82 ; 
author of ‘Kennedy’s Ethnological and lin- 
guistic Essays ’ (editor), ‘ Diplomacy and Inter- 
national Law.' (0. IC 


KENNEDY, Hon. Sir William Ramnj 

Judge of tlie King’s Bench Divl.siou of tho 
High Court of .lustice; Fellow, and after- 
wards Hon. Follow of J’ombrokif Coll. 
Camb. (W. R, K.) 

KEYNES, John Neville, M.A., D.Sc.; Uni- 
versity Lecturer in Moral Hcience, Cambridge, 
1884; Member of the Council of the Bcnati^ of 
the University of Cambridge ; author of * Studies 
and Exercises in Formal Logic/ ‘Hcope and 
Method of Political Economy/ (J. N, K) 
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KHNOPFP, Fernand: chevalier de I’ordre 
de Leopold, de St Michel de Bavifere ; Vice- 
Pres. de Cercle artistiqne et litteraire de 
Bruxelles, etc. (F. K*.) 

ICIDD, Benjamin ; formerly of Inland Revenue 
Department; author ot ‘Social Evolution,’ 1894 
(translations : German, 1895 ; Swedish, 1895 ; 
French, 1S96 ; Russian, 1897 ; Italian, 1898 ; 
Czech, 1900 ; Danish, 1900) ; The Control of the 
Tropics, 1898. (B. KK) 

KIRK; Edward C.. D.D.S. ; Dean of the 
Department of Denfestry, and Professor of 
ClinicarDentistry, University of Pennsylvania ; 
Member of the National Dental Association and 
the American Academy of Dental Science ; 
editor of ‘The American Text-book of Operative 
Daiitistry,’ and of ‘ The Dental Cosmos ' 
Magazine. (E. C. K.) 

KNIGHT, Major John G. D., Corps of 
Engineers, U. 8 .A., AM.; Commandant U.S. 
Engineer School ; in charge of U.S. Engineer 
Depot, 1895 - 1901, of Torpedo Defence, E. 
enti-ance N.Y. Harbour, 1898-1901 ; on Board of 
U.S- Torpedo System, 1896-1901. (J. G. D. K.) 

KNOTT, Cargill Gilston, D.Sc. ; Lecturer 
on Applied Mathematics, Edinburgh Uni- 
versity; Assistant to Professor of Natural 
Philosophy, Edinburgh University, 1879-83; 
Prof, of Physics, Imperial University, Japan, 
1883-91 ; conducted Magnetic Snrv'ey of Japan, 
1887 ; awarded Keith Prize (Boy. Soc. Edin.) 
for work on magnetic strains, 1897 ; author of 
‘Ice,’ ‘Pneumatics,’ in Ninth Edition of 
‘Ency. Brit., ‘Physics,’ etc. (C. G. K.) 

KNOWLING, Richard John, D.D. ; Pro- 
fessor of New Testament Exegesis in King’s 
College, London, 1894 ; Fellow, 1899 ; Examiner 
for Hall-Houghton Prizes at Oxford, 1897, 
and in Theology at Durham, 3S95-96; Select 
Preacher at Cambridge, 1895 ; author of 
‘ Witness of the Ep].‘st]e«-,’ ‘ Acts of the Apostles,’ 
etc. (R. J.K\) 

KOREN, John; author of ‘ Economic Aspects 
of the Liquor Problem,’ etc. (J. K.) 

KRAUS, Professor Dr F. X., the late; 
Professor of Ecclesiastical History at the Uni- 
versity of Freiburg in Bresigau. (F. X. K.) 
KROPOTKIN, Prince Peter Alexei- 
vitch; Gold Medal of Russian Geographical 
Society, 18(i4 ; crossed North Manchuria fiom 
Transtiaikalia to the Amur, 1864 ; Secretary to 
Physical Geography Section of Geographical 
Society; author of ‘Lithuanians,’ ‘Nijni- 
Novgorod,’ ‘NovaZoinbla,’ ‘Poland,’ ‘Siberia,’ 
‘Tomsk,’ ‘Warsaw, ’ etc., in Ninth Edition of 
‘Ency. Brit.,’ ‘General Sketch of the Oro- 
graphy of Bast Siberia,' ‘In Russian and 
French Prisons,’ ‘Recent Science in Nine- 
teenth Century,' ‘The State, its Part in His- 
tory,’ ‘ Memoirs of a Revolutionist.’ (P. A. K.) 


L 

IiABBE, Alphonse, Docteur sciences ; chief 
of the Laboratory of Zoology, University of 
Paris ; author of ‘ Tju Cytologie exp^nmentale,' 

* Rocherches zoologiques et hiologiquos sur les 
parasites du sang des V 0 rt 6 bres,’ etc. (A. L*.) 

DAMB, Horace, M.A., LL.D., F.R.S. ; Chair- 
man of Convocation, and of the General Board 
ofStudiis, Vu’bai.i University; Professor of 
Mathematics, Owens Coll., Vmioua Uni v., Man- 
chester; member of Council of tin* Royal 
Society, 1894-90; Pri'nident of the Manchester 
Literary and Philasophical Society, 1899-1901 ; 
Fellow and Assustaut Tutor, Trinity Coll., 
Oamb., 1872-75 ; Professor of Mathematics, 
University of Adelaide, 1875-85 ; author of 
‘Motion of Fluids,’ ‘ Jlydrodyiiamics,' ‘In- 
iinitesiiuiil Calculus.’ (H. Lb.) 

DANE-POOIiE, Stanley, M.A., Litt.D. ; Pro- 
fessor of Arabic at Trin. Coll. Dublin; em- 
ployed in Coin Dejiartment of British Museum, 
1S74-92 ; sent by Governineut on archoeological 
missions to Egypt, 1883, and Russia, 1886 ; 
employed by Egyptian Government on archaeo- 
logical research at Cairo, 1895-97 ; corr. member 
of the Imperial Russian Archmological Society ; 
lecturer at the Royal Institution, 1900 ; author 
of * Catalogue of the Oriental andindian Coins 
in the British Museum,’ ‘Lord Stratford de 
Bedcliffo," ‘E. W. Lane’ ‘Saladin ’ ‘Histories 
of the Moors in Spain,’ ‘Turkey,’ ‘ The Barhary 
lvt*rsair 8 ,’ ‘The Mahommedan Dyna.stics,’ ‘The 
M'ogul Bmperors,' ‘ Egypt in the Middle Ages,’ 
‘ ifigypt,* ‘ Tlie Art of the Saracens of Egypt, 
‘Cairo,’ etc., edited ‘Lane’s Arabic Lexicon,' 
‘Arabian Society in the Middle Ages,’ ‘ Life of 
General Ghesney,' (S. L.-P.) 

J.ANESSAN, J. M. A. de; Agr. de la 

fhcult 6 de MMlcine ; French Minister of Marine ; 
formerly Governor - General of Indo-Ohina; 
author of ‘Ia Tunlsie,’ ‘L’expansion colonial e 
do la France,’ ‘ If Indo - Chine frangaise,’ ‘Du 
l^otoplasme v 6 g(ital,’ ‘La Matifere, la Vie et les 
gtres vivants.’ (J, M. A. de L-) 


liANG, Andrew, M.A., LL.D. ; Hon. Fel- 
low of Merton Coll., Oxford; author of ‘Ap- 
paritions,’ ‘Ballad,’ ‘Family,’ ‘Moli^re,’ m 
Ninth Edition of ‘ Ency. Bnt-, ’ ‘ Oxford,’ ‘ Helen 
of Troy,' ‘Custom and Myth,’ ‘Myth, Ritual, 
and Religion,’ ‘Life, Letters, and Diaries of 
Sir Stafford Northcote,” ‘ Pickle the Spy,' 
‘ The Book of Dreams and Ghosts,' Translations 
of ‘Odyssey’ (with Professor Butcher), and 
‘Iliad’ (with Myers and Walter Leaf); ‘The 
World’s Desire' (with Rider Haggard), ‘The 
Making of Religion,’ ‘The Companions of 
Pickle,' ‘ A History of Scotland from the Roman 
Occupation,’ ‘Prince Charles Edward,’ ‘Magic 
and Religion,’ ‘The Mystery of Mary Stuart,’ 
etc. (A. L.) 

LANG, W. H., M.B., D.Sc. ; lecturer in 
botany, Queen Margaret’s Coll., Glasgow ; 
author of ‘Memoirs on Morphology,' ‘The 
Development of the Higher Cryptogams,’ 
etc. (W. H. L.) 

LANKESTER, Edwin Ray, M.A., LL.D., 
P.R.S. ; Hon. Fellow of Exeter Coll., Oxford; 
Correspondent of the Institute of Th-ance ; 
Director of the Natural History Department 
of the British Museum ; Piillerian Professor 
of Physiology and Comparative Anatomy in 
the Royal Institution of London, 1S9S-1900 ; 
Fellow and Lecturer, Exeter Coll., 1872 ; Pro- 
fessor of Zoology and Compar. Anat. Univ, 
Coll., London, 1874-90 ; Regius Professor Natu- 
ral History, Edinburgh, 1882; Linacre Pro- 
fe.ssor of Comparative Anatomy, Oxford, 1891- 
1898; Royal Medallist Royal Society, 1885 ; 
Vice-President Royal Society, 1896; Founder 
(1884), President (1892) Marine Biological 
Association (Plymouth Laboratory) ; Corre- 
spondent of the Institute of France; Corr. 
Mem. Imp. Acad. Sciences, St Petersburg; 
For. Mem. Royal Bohemian Society of Sciences, 
of the New York Academy of Sciences, of 
the Academy of the Lincei of Rome, of the 
Royal Belgian Academy, and of the Academy of 
Sciences of Philadelphia ; editor since 1869 of 
‘Quarterly Journal of Microscopical Science’; 
author of ‘Hydrozoa,’ ‘Mollusca,’ ‘Mussel,’ 
‘Polyzoa,’ ‘Protozoa,’ ‘Vertebrata,’ ‘Zoology,’ 
in Ninth Edition of ‘Ency. Brit.,’ ‘A Mono- 
graph of Cephalaspidian Fishes,’ ‘Compara- 
tive Longevity,’ ‘Developmental History of 
the Mollusca,’ ‘Degeneration,’ ‘The Advance- 
ment of Science,’ ‘Zoological Articles’; .joint- 
editor of ‘ Scientific Memoirs of Thomas Henry 
Huxley.’ (E. R. L.) 

LARMOR, JosepL. M.A., D.Sc., Sec. R.S. ; 
Follow of St Johms Coll., Camb. ; Univer- 
sity Lecturer in Mathematics ; Professor of 
Natural Philosophy, Queen’s Coll., Galway, 
and in the Queen’s University in Ireland, 1880- 
1885, and formerly Fellow of the Royal Uni- 
versity ; Examiner in Mathematics and Natural 
Philosophy in the Univ. of London; lately 
President of the Cambridge Philosophical So- 
ciety ; Treasurer of the London Mathematical 
Society; author of ‘iBther and Matter,' and 
various Memoirs on Mathematics and 
Physics. (J. L'^.) 

LAUGHTON^ John Knox:, M.A.; Professor 
Modern History, King’s Coll., London ; Secre- 
tary of the Navy Records Society ; served in 
Baltic during the Russian War, 1854-55 ; in 
China, 1856-59 ; afterwards in Mediterranean 
and Channel ; Mathematical and Naval In- 
structor, Royal Naval College, Portsmouth, 
1866-73 ; also at Greenwich, and lecturer on 
Meteorology, 1873-85 ; Pres. R. Met. Soc. 1882- 
1884 ; Honorary Fellow, Cains College, Cam- 
bridge, 1895; author of ‘Farragnt,’ ‘Fitzroy,’ 
in Ninth Edition of ‘Ency. Brit.,’ ‘Physical 
Geography in its Relation to the Prevailing 
Winds and Currents,’ ‘Studies in Naval 
History,’ ‘Nelson and his Companions in 
Arms,’ ‘Life of Henry Reeve,’ ‘Sea Fights 
and Adventures,' ‘Letters and Despatches 
of Lord Nelson,* ‘Defeat of the Spanish 
Armada.' (J. K. L.) 

LAWRENCE, Rt. Rev. William, D.D., 

8 .T.D. ; Bishop of Massachusetts ; sometime 
Professor of Homiletics and Pastoral Theology, 
and Dean Episcopal Theological School, Cam- 
bridge, U.S. A.; author of ‘Life of Amos A. Law- 
rence,’ ‘Proportional Representation in the 
House of Clerical and Lay Delegates,’ ‘Visions 
and Service.' (W. L.) 

LAYARD, George S. ; English art writer; 
author of ‘ Charles Keene,’ ‘ Mrs Lynn Linton,' 
‘Portraits of Oruikslmnk by Himself,’ ‘ Tenny- 
son and his Pre-Raphaelite IllustratorR,’ 
etc. (G. S. L.) 

LECLiSRE, L^on; Professor of Universal 
History and History of Philosophy, University 
of Brussels. (L. L.) 

LEE, Sidney, B.A., Litt.D. ; editor of Diction- 
ary of National Biography and Supplement ; 
Clark Lecturer in English Literatirre, Trin. 
Coll., Cambridge, 1901; author of ‘Stratford- 
on-Avon from the Earliest Times to the Death 


of Shakespeare,’ ‘Lord Herbert of Cherbury’s 
Autobiography, with a continuation of his Life,’ 
‘A Life of William Shakespeare.’ (S. L.) 

LEE-WARNER, Sir William, K.C.S.L, 
M.A. ; Secretary in the Political and Secret 
Departments of the India Office ; Fellow of the 
University of Bombay ; entered Indian Civil 
Service, 1869 ; political agent at Kolhapur ; 
Under-Secretary in Foreign Office of India; 
Secretary to the Government of Bombay in 
Political and Judicial Departments ; Chief 
Commissioner of Coorg and Resident in 
Mysore; additional member of the Viceroy’s 
Council ; served on Education Commission, the 
Financial Commission, etc. ; author of ‘The 
Protected Princes of India,’ ‘The Citizen of 
India.' (W. L.-W.) 

LEGGE, J. G. ; Chief Inspector of Reformatory 
and Indu.strial Schools, Home Office. (J. G. L.) 

LEGGEj Robin H. ; editor of ‘Music in the 
Nineteenth Century.’ (R. H. L.) 

LEONARD, Rt. Rev. Abiel, A.M , S.T.D. ; 

Bishop of the Diocese of Salt Lake. (A. Le.) 

LEVEY, Georg-e Collins, C.M.G. ; London 
Correspondent of ‘ Melbourne Age ’ ; editor and 
proprietor of ‘Melbourne Herald,’ 1863-68; 
editor and contributor to ‘Melbourne Age,’ 
1869-81 ; Secretary to Commissioners for Vic- 
toria at the Exhibitions in London, Paris, 
Vienna, Philadelphia, Melbourne, 1873, 1876, 
1878, 18S0-S1 ; Executive Commissioner, Am- 
sterdam, 1883 ; Secretary Royal Commission, 
Hobart Exhibition, 1894-95 ; Secretary Colonial 
Adelaide Exhibition, 1887; Committee of Royal 
Commission to Paris Exhibition, 1900 ; member 
of Board of Advice to Agent- General of Vic- 
toria; author of ‘Handbook to Australasia,’ 
‘Australian Bncyclopsadia.’ (G. C. L) 

LEWES, Vivian B., F.I.C., F.O.S. ; Professor 
of Chemistry, Royal Naval College ; Chief 
Superintending Gas Examiner to the Corpora- 
tion of the City ot London. (V. B. L.) 

LEWIS, Charlton T., Ph.D. ; President N.Y. 
Prison Association, N.J. State Chanties Aid 
Association ; Chairman of Commission to revise 
Penal Laws of New Jersey; Lecturer on Life 
Insurance, Harvard and Columbia Universities, 
and on Principles of Insurance, Cornell Uni- 
versity; author of ‘Plistory of Germany.’ 
Essays, Addresses, etc. (0. T. L.) 

LEYLAND. John; writer on naval ques- 
tions. (J. Ld.) 

LIAS, Rev. John Jame^ M.A. ; Professor 
of Modem Literature, St David’s Coll., Lam- 
peter, 1871-1880 ; examining chaplain to Bishop 
of Llandaff, 1887-9S ; Chancellor of Llandaff 
Cathedral ; author of ‘ Science in Relation to 
Miracles/ ‘The Nicene Creed,' *A Plea for 
Rationality in Ceremonial,’ etc. (J. J. L*.) 

LIDDELL, P. P., M.A. ; Fellow of All Souls 
College, Oxford ; Barrister, Lincoln’s Inn ; 
editor of ‘ Manual of Military Laws.’ (F. F. L.) 

LIGHTFOOT, T. B., M.I.C.B., M.I.M.B. ; 

airi^'or o‘’ ‘T^o R‘'f”'gorat'’’cn .\ir.’ 

‘ Plc^e:^i^’■ 0 - <.d‘ Too by ( . -U o’.c. (T. B. L.) 

LILLIE, Arthur; champion Grand National 
Croquet Club, 1872; author of ‘Croquet,’ 

‘ Croquet Up to Date,’ etc. (A. Li.) 

LITTLEJOHN, Henry Harvey, M.B., 
B.Sc., F.B.C.S. Ed. ; Lecturer in Medical Juris- 
Mudence, School of Medicine of the Royal 
College of Physicians and Surgeons of Edin- 
burgh. (H. H. L.) 

LLOYD, Lt.-Col. E. M., E.B. ; author of 
‘ Vauban, Montalemhert, Carnot : Engineer 
Studies,’ etc. (E. M. L.) 

LLOYD, Henry Denxarest, author of 
‘ Wealth against Commonwealth,' ‘ Labor Co- 
partnership,’ etc. (H. D. L*.) 

LOCH, Charles Stewart, B.A. ; Secretary 
to the Council of the London Charity Organiza- 
tion Society since 1875 ; Member Royal Com- 
mission on Aged Poor, 1893-95; Dunkin Trust 
Lecturer, Manchester College, Oxford, 1896; 
Vico - President Royal Statistical Society, 
1894, 1895, 1897, 1901 ; author of ‘Charity 
Organization,’ ‘Old Age Pensions and Pauper- 
ism.’ (O. S. L.) 

LOCOCK, Col. Herbert, O.B. ; retired 
Colonel of Royal Engineers; Assist. Director 
of Works at Headquarters, 1381-86 ; Depy. 
Inspector -General of Fortifications at Head- 
quarters, 1887-96. (H- Lo.) 

LODGE, Oliver Joseph, F.B.S., D.Sc., 
LL.D. ; Principal of the University of Birming- 
ham; Professor of Physics, University Coll., 
Liverpool, 1881-1900; author of ‘Elementary 
Mechanics,’ ‘Modern Views of Electricity,’ 
‘Pioneers of Science,’ ‘Signalling without 
Wires,’ etc. (O. J. L) 

LORD, J. K., Professor of the Latin Lan- 
guage and Literature, Dartmouth College, 
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N,H. ; author of ‘Kew Hampshire’ in Ninth 
Edition of ^ Bncy. Brih’ (J. K. L*.) 

IbOUIS, Prof. Henry, The Durham CoUege 
of Science, Newcastle-upon-Tyne, England; 
author of ‘ A Handbook of Gold Milling,’ 
etc. (S. L*.) 

liOUIS, Paul 5 French statistician ; staff of the 
*Bevue Blanche.’ (P- h*-) 

liOVE, Angrnstns E. H., M.A., F.B.S. ; 
Sedleian Professor of Natural Philosophy, 
Oxford, since 1S99 ; Fellow of St John’s 
Colh, Gamh ; University Lecturer in Mathe- 
matics. (A. E. H. L.) 

LOW, A. P. ^ of the Geological Survey of 
Canada ; author of ' Report on the Exploration 
in the Labrador Peninsula,’ etc. (A. P. Lo.) 

LOW, Hon. Seth, LL.D. ; Mayor of New York 
City; formerly President of Colmnbia Uni- 
versity ; Mayor of Brooklyn, 1881 - So ; Presi- 
dent of the Archaeological Institution of 
America. (S. L*.) 

LOW, Sidney James, M.A., L.G.C. ; Lecturer 
on History, King's College, 1SS3-86 ; editor of 
the ‘ St James’s Gazette,’ lSSS-97 ; co-editor of 
the ‘Dictionary of English History’; author 
of contributions to ‘Nineteenth Century,’ 
‘Fortnightly Review,’ ‘National Review,’ 
etc. (S. J. L.) 

LOWE, Major P. M., R.A ; Senior Ex- 
perimental Officer, Shoeburyness, 1884; Asst. 
Inspector, Army Inspection Dept., 1888 ; 
Gunnery Instructor, Brit. N. America, 1893 ; 
Gunnery Instructor, Coast Defence School, 
and Asst. Superintendent of Experiments at 
Shoeburyness. (F. M. L*.) 

LXXGARD, Brig.-Gen. Sir Frederick 
John Dealtry, K.C.M.G., O.B., D.S O. ; 

High Commissioner of Northern Nigeria ; served 
Afghan War, 1879-1880 ; Soudan Campaign, 1885 ; 
Bunna Campaign, 1886-1887 ; commanded ex- 
pedition against slave traders on Lake Nyassa, 
18SS ; employed by British Bast African Com- 
pany ; in command of Exploration of the 
Sabakhi, and Administrator of U^a-da . 1 8'=!p-92 ; 
employed by Royal Niger O'.ri , ■.fts'l-l'O; 
West Charterland, 1896-97 ; IJ.M. CoinrU'-' » ir ■ 
Hinterland of Nigeria and Lagos, 1897-99; 
Commandant of West African Frontier Force, 
1897-99; author of ‘Our East African Em- 
pire.’ (T. D. L.) 

LUMMIS, Charles Fletcher, editor of the 
‘ Land of Sunshine ’ magazine, Los Angeles, 
California ; author of ‘ The Bight Hand of the 
Continent’ (California), and numerous publica- 
tions dealing with the western and south- 
western States; formerly editor of the Los 
Angeles ‘ Daily IKmes.’ (0. F. L.) 

LUNGE, Georg'e, Ph.D.; Professor of Technical 
Chemistry at the Polytechnic, Zurich ; author of 
‘ Acid and Alkali Manufacture,’ etc. (G, L.) 

LUSHINGTON. Sir Franklin, M.A., the 

late; Chief Police Magistrate for London; 
author of ‘ Wagers of Battle.’ (F. L*.) 

LYALL, Sir Alfred Comyn, K.C.B., G.C.I.E., 
Hon. D O.L. Oxford, and LL.D. Cambridge ; 
Member of Council of Secretary of State for 
India since 1888 ; Lieut. -Gov. North-West 
Provinces, India, 1882-87; author of ‘British 
Dominion in India,’ ‘Asiatic Studies,’ ‘Life of 
Warren Hastings.' (A. 0. L.) 

LYEEKKER, Richard, B.A., F.B.S., P.G.S., 
F.Z.S. ; Geological Survey of India, 1874-82 ; 
author of ‘Geology of Kashmir,’ ‘Catalogues 
of Fossil Mammals, Reptiles, and Birds in 
British Museum,’ ‘Phases of Animal Life,’ 
‘Royal Natural History,’ ‘A Manual of Palaeon- 
tology ' (with late Professor A. Nicholson), ‘ The 
Great and Small Game of Europe, N. and W. 
Asia, and America/ ‘Descnptions of South 
American Fossil Animals.’ (R, L* ) 

LYNES, G. B., A.M. ; .sub-editor of the New 
Volumes of ‘ Ency. Brit ’ ; formerly literary 
editor of the ‘Baltimore News,' and instructor 
in History and Acting Librarian, Union College, 
Schenectady, N.Y. ; author of ‘A Syllabus of 
Modern European History,’ etc. (G. B. L.) 

LYONS, H. G. ; Major R.E. ; Director of the 
Survey Department, Egypt ; editor of ‘ A Hand- 
book of Travellers m Egypt;’ author of ‘Re- 
port on the Island and Temples of Philee,’ 
etc. (K G. L.) 


M 

MACALXSTER, Alexander, M.A., M.D., 

D.Sc., LL.D., F.B.S., F.S.A. ; Member of Senate 
of Royal University of Ireland ; Professor of 
Anatomy, Cambridge University, since 1883 ; 
Fellow of St John’s College ; Professor of 
Zoology, University t” Dublin, 1869; Professor 
of Anatomy and Chimrgeiy, Dublin, 1877 ; 
author of ‘Phrenology,’ ‘Physiognomy,’ ‘Stig- 
matization,’ in Ninth Edition of ‘Bncy. Brit,’ 


‘Introduction to Animal Morphology,’ ‘Mor- 
phology of Vertebrate Animals,’ ‘Text-Book of 
Human Anatomy,’ etc. (A. Ma.) 

MacALISTER, Donald^ M.A., M.D„ B.Sc., 
P.R.C.P., Fellow and Senior Tutor of St John s 
Coll., Camb- ; University Lecturer in Medicine ; 
Physician to Addenbrooke’s Hospital ; Univ. 
Memb. and Business Chairman General Medical 
Council; Chairman of British Pharmacopoeia 
Committee; Examiner in Mefficine, Univ. 
Birmingham, and R. Coll. Physicians, London ; 
Hon. President International Congress of 
Hygiene, Madrid, 1898; Lecturer in Natural 
Philosophy, St Bartholomew’s Hospital, 1879/ 
Goulstonian Lecturer, Royal College of Physi- 
cians, 1887; first Croonian Professor, 1888 ; 
Thomson Lecturer, Aberdeen, 1889 ; Examiner 
Victoria Univ. 1896-98; author of ‘Ziegler’s 
Pathological Anatomy,’ ‘Natup of Fever,’ 
‘Advanced Study and Research in Cambridge,’ 
‘The Practitioner’ (with editonal committee), 

‘ The British Pharmacopoeia,’ etc. (D. M*.) 

MACAULAY, W. H., M.A. ; Fellow and 
Lecturer of King's Coll., Cambridge ; late 
University Lecturer in Applied Mechanics, 
Cambridge. (W . H. M.) 

MacCOLL, D. S,, M.A. ; painter; art critic of 
the ‘ Saturday Review.’ p. S. M.) 

MacCORMAC, Sir WUliam, Bt., the 
late ; President of the Royal College of 
Surgeons, 1896-1901 ; Seijeant-Surgeon to King 
Edward VII. (W. Mac C.) 

MACDONELL, Jo3m, C.B., LL.D. ; Master 
of the Supreme Court ; author of ‘ The Law of 
Master and Servant,’ etc. (J. Mt.) 

MACFARLANE, J. : formerly assistant, 
British Museum. (J. M‘F.) 

MACGREGOR, Sir William, K.C.M.G., 
C.B., M.D, Aberdeen, B.Sc. Camb., LL.D. 
Aberdeen ; Governor of Lagos ; Resident Surgeon 
and Resident Physician Glasgow Royal In- 
firmary, and Royal Lunatic Asylum, Aber- 
deen; Assistant Government Medical Officer, 
Seychelles, 1873 ; Surgeon Civil Hospital, Port 
Louis, Mauritius, 1874 ; Chief Medical Officer, 
Fiji, 1875 ; late Receiver-General and Adminis- 
trator of the Government, and Acting High 
Commissioner and Consul-General for the 
Western Pacific ; Administrator of British New 
Guinea, 1888 ; Lieut. -Governor, 1895. (W. M‘G.) 

MAC KAY, T. : author of ‘Methods of Social 
Reform.’ (T. M*.) 

M'KENDRICK, John Gray, M.D., LL.D. 
(Hon. Aberdeen), F.R.S., F.R.S. Edin., 
F.R.O.P. ; Professor of Physiology Glasgow 
University ; Examiner in Physiology University 
of London, Victoria University, and University 
of Binnmgliam; formerly Examiner in Univ. of 
Oxford and Camb. ; Fullerian Professor of 
Physiology at Royal Inst, of Great Britain; 
one of the lecturers m connexion with the 
Gilchrist Trust ; has served on the Council of 
the Royal Society; member of Council of Royal 
Society of Edinburgh; President of Physio- 
logical Section of British Association ; author 
of ‘Narcotics,’ ‘Sleep,’ ‘Smell,’ ‘Stammering,’ 
‘Stereoscope,’ ‘Taste,’ ‘Touch,’ ‘Voice/ ‘Vas- 
cular System,’ m Ninth Edition of ‘Ency. 
Brit.,' ‘Animal Physiology,’ ‘A Text-Book of 
Physiology/ ‘Life in Motion, or Muscle 
Nerve/ ‘Physiology,’ ‘Life of Helmholtz,’ 

j etc. (J. G. M.) 

M'LAUGHLir*^ Andrew Cunnineham, 

A.M., LL.B. ; Professor of American History, 
University of Michigan; author of ‘History 
of Higher Education in Michigan,’ ‘Civil 
Government in Michigan/ ‘Lewis Cass,’ 
etc. (A. C. M.) 

MACMAHON, Major Percy Alexander, 

R.A., Sc.D., F.B.S. ; Professor of Artillery, 
Woolwich ; President of London Mathematical 
Society, 1894-96 ; accompanied Government 
Expedition to observe eclipse of sun, Norway, 
1896 ; author of numerous papers on Pure 
Mathematics, etc. (P, A. M.) 

McMASTER^ John Bach, Ph.D., Litt.D. ; 
Professor American History, University of 
Pennsylvania ; author of ‘ A History of the 
People of the United States.’ (J. B. Mo M.) 

McMillan, Walter G., F.C.S., M.LM.M.; 

Sec. Inst. Elect. Engineers; late lecturer on 
Metallurgy, Mason Coll., Birmingham ; author 
of ‘A Treatise on Electro -Metallurgy,’ part 
author of ‘Metals,’ translator of ‘Electric 
Smelting and Refining.’ (W. G. M.) 

MACMORRAN, Alexander, K,0., 
A.M.I.O.B. ; became editor of ‘Justice of the 
Peace,' 1879, and has so continued ; author of 
editions of ‘ Lumley’a Public Health/ works on 
‘The Public Health (London) Act, 1891,' the 
‘Local Government Act, 1888,’ the ‘Local 
Government Act, 1894,’ the ‘ London Govern- 
ment Act, 1899/ ‘Poor Law Orders,’ ‘Poor 
Law Statutes,’ etc. (A. M‘M.) 


MAC MUNN, Charles Alexander, M.A. 

M.D., F.G.S., F.B.M.S. ; Hon. Pathologist and 
Physician, Wolverhampton General Hospital ; 
author of ‘ The Spectroscope in Medicine,’ ‘ Out- 
lines of Clinical Chemistry,’ etc. (C. A. Mac M.) 

MCCORMICK, William Symington, 
M.A. ; Professor of English Literature at Uni- 
versity College, Dundee ; author of ‘ Lectures 
on Literature,’ joint -editor of the Globe 
‘Chaucer,’ etc. (W. S. M.) 

McCRADY, Edward, President of the 
Historical Society of South Carolina ; author 
of ‘History of South Carolina under the 
Proprietary Government,’ and ‘History of 
South Carolina under the Royal Govern- 
ment.’ (®* McO.) 

MWey, Frank L., Ph.D.; Assistant Pro- 
fessor of Political Science, University of 
Minnesota. (P- L M.) 

MacWILLlAM, Robert, Professor at Gill 
Coll., Somerset East, Cape Colony. (B. M‘W.) 


MAGNUS, Sir Philip ; Superintendent of 
Technological Examinations and Secretary 
of Examinations Department, City and Guilds 
of London Institute ; organising Director and 
Secretary of City and Guilds of Ijondon In- 
stitute, 1880-88 ; member Royal Commission on 
Technical Instruction, 1881-84 ; is Member of the 
Senate and Fellow of the London University ; 
Vice-President and Fellow of College of I^re- 
ceptors ; Member of the Mathematical and 
Physical Societies ; author of ‘ Technical 
Education’ in Ninth Edition of ‘Ency. Brit.,’ 
‘Lessons in Elementary Mechanics,’ ‘Hydro- 
statics and Pneumatics,’ ‘Industrial Educa- 
tion.’ (P. M".) 

MAITLAND, Frederic William, LL.D., 
D.C.L. (Oxford, Glasgow, Cracow) ; Professor of 
English Law, Cambridge ; Reader of English fjaw 
at Cambridge, 1884 ; Corresponding Member 
of Roy. Prussian Academy ; author of ‘ Justice 
and Police,’ ‘ Bracton’s Note-Book,’ ‘ History of 
English Law’ (with Sir F. Pollock), ‘Domesday 
Book and Beyond,’ ‘Township and Borough,’ 
‘ Canon Law in England,’ etc. (F. W. M.) 

MAITLAND, J. A. Fuller, M.A., F.S.A. ; 
musical critic of ‘ The Times ’ ; author of ‘ Ijfie 
of Robert Schumann,’ ‘Masters of German 
Music,’ ‘The Musician's Pilgrimage,' Spittfi's 
‘Lite of Bach’ (joint-translation with Mrs 
C. Bell) ; edited the Appendix to Grove's 
‘Dictionary of Music and Musicians,' ‘English 
County Songs ’ (with Miss L. E. Broad wood), 
‘The Fitzwilliam, Virginal Book’ (with W, 
B. Squire). (J. A. F. M.) 

MANSON, Edward ; Barrister, Middle 
Temple ; author of ‘ Law of Trading Com- 
panies,' ‘The Law of Debentures and Debenture 
Stock,’ ‘Practical Guide to Company Law,’ 
etc. (E. Ma.) 


MANSON, James Alexander ; sub-editor of 
the Now Volumes of the ‘ Ency. Brit.’ ; dramatic 
critic, ‘Weekly Dispatch,’ 1890-92 ; literary 
editor of the ‘ Daily Chronicle,’ 1891 ; author of 
‘In Memoriam edition of Burns's Poetical 
Works,’ ‘Valour for Victoria,’ ‘Sir Edwin 
Landseer ' (Makers of British Art Scries), 
etc. (J. A. M.) 

MARKBY, Sir William, K.C.I.E., D.C.L. ; 
Fellow of All Souls College, Oxford, and of 
Balliol College ; judge of High Court, Culcul/tn, 
1866-78; Reader in Indian Law, C)xronI, 1878- 
1900; author of ‘Lectures on Indian haw,' 

‘ Elements of Law considered with lloforonoc to 
General Principles of Jurisprudence.’ (W. Ma.) 


MARKHAMj Sir Clements Robert, 

K.O.B., F.R.S. ; President of the Itoyal 
Geographical Society, of the International 
Geographical Congress, 1894-00, and of the 
Hakluyt Society, and of the Gcognijdiifal, 
Elizabethan, and Royal Society Oluhs ; entered 
the Navy in 1814; served in the Arctic 
Expedition of 1850-61; geographer to the 
Abyssinian Expedition ; Assistant Secretary 
in the India Onlco, 1867-77; author of ‘Geo- 
graphy’ (historical), ‘Pern,’ ‘IMar Regions/ 
in Ninth Edition of ‘Ene.y. Bril:.’; ‘ I jfe of 
the Great Lord Fairfax/ ‘Tlic Fighting Veres,’ 
‘ Hustory of Peru, ’ ‘ History of Por.sia, ’ ‘ f I Istory 
of the Abys.sinian Expedition,’ Iav<»g of 
Columbus, J ohu Davi.s, and Major Ih'imell, *Tho 
Paladiu.s of Edwin the Great’ ; eilitf^d volunifw 
for the Hakluyt Socleiy, the iNiivy llecordH 
Society, the Roxburghe Club, etc. (0. R. M.) 

MARSHALL, Georj^e M., Ph.B. : FrofesHor 

of English Language and Literature, Univcr»ity 

of Utah. (G. M.M.) 

MARTEL, Major C, P., R.A. ; See. to the 
Ordnance Committee ; late Professor of Arti lie w, 
Ordnance Coll. (0. F. M) 

MARTIN, T. C.) editor of * Electrical Worhl 
and Engineer,' New York. (T, 0. M) 

MARTIN, Capt, W. R., B.N.; author of 

‘A Treatise on Navigation and Nautical 


Astronomy,' etc. 


(W. E. M* > 
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MAKZlAIiS^ Frank Thomas j Accountant- 
General of the Army since 1S9S ; entered War 
Office duniig Oninean war ; author of ‘ Lives of 
Dickens and Victor Hugo,’ collaborating also 
in the ‘Life of Thackeray,’ ‘Life of Gambetta,’ 
etc. (F. T. M.) 

IMCASKiCIaYNH^ J . Nevil • of the Egyptian 
Hall, London ; author of ‘ Sharps and 
Flats.’ (j. N. M.) 

MASON, Otis Tufton, A.M., Ph.D. ; Curator 
Ethnology, XJ.8. Nat. Museum, Washington; 
author of ‘The Hupa Indians,’ ‘Woman’s 
Share in Primitive Culture,’ ‘Cradles of the 
North American Indians,’ ‘ The Antiquities of 
Guadeloupe,’ etc. (0. T. M.) 

MATHEWS, George Ballard, M.A., 

F.R.S. ; late Professor of Mathematics, Uni- 
versity Coll, of Wales ; formerly FelJow of St 
John’s Coll., Cambridge ; author of ‘A Treatise 
on Bessel Functions ’ (part), ‘ Theory of 
Numbers,’ etc. (G-. B. M.) 

MATTHEWS, Brander, LL.B., D.C.L., 
A.M. ; Professor of English, Columbia Uni- 
versity ; author of ‘ French Dramatists of the 
Nineteenth Century,’ ‘ Introduction to the Study 
of American Literature,’ ‘Aspects of Fiction and 
Other Ventures in Criticism,’ etc. (B. M.) 

MATTHEWS, George Edward, A.B. ; 

editor of ‘The Buffalo Express,' Buffalo, 
N.Y. (G. E. M.) 

MAUBICE, Maj.-Gen, Sir Jolin Fred- 
erick, E.O.B. ; commanded Woolwich District, 
1895-1901; Ashanti Campaign, 1873-74; South 
Africa, 1879 ; SIulu Campaign, 1S80 ; Egyptian 
Expedition, 1882 ; Intelligence Dept. War Office ; 
Sudan, 1884; A.Q.M.G. ; Nile, 1885 ; Professor 
of Military History, Staff College, Aldershot, 
1892-93; commanding B.A., Colchester, 1S93- 
05; Maj.-Gen., Dec. 1895 ; author of ‘War,’ 
in Ninth Edition of ‘Ency. Brit.,’ ‘Life of 
Frederick Denison Maurice,’ ‘Hostilities without 
Declaration of War,’ ‘Balance of Mihtary 
Power in Europe,’ ‘War,’ ‘National De- 
fences.’ (J. P, M*.) 

MAUSj Octave; editor of ‘L’Art Moderne,’ 
Brussels. (0. M^,) 

MAXWELL, William H., A.M.I.C.E. ; 

Borough and Waterworks Engineer, Tunbridge 
Wells : author of ‘The Removal 

ami h ■!, Refuse,’ ‘Destructors 

and 'i' n'li U'.oM. Cl etc. (W. H. Ma.) 

MAYO-SMITH, Rickmond, PhD., the 

late ; Professor of Political Economy, Columbia 
University, New York; author of ‘Emigration 
and Iimnigratiuu,’ ‘Sociology and Statistics,’ 
otu. (R. M.-S.) 

MEAB, Hon. Elwood : in charge of Irriga- 
tion rnve.stigation.s, U.S. Department of 

Agriculture. (E. M* ) 

M E A K 1 N , Bndgett, author of ‘ The 
Moorish Empire,’ etc. (B, M*.) 

MEISSAS, Gaston ; meinb. SocidtS de 
Otographio; author of ‘Marseilles,’ and (part) 
of ‘Paris,’ in the Ninth Edition of the ‘Ency. 
Bnt./ ‘Grands Voyageurs de notre Sfficle,’ 
etc. (G. Me.) 

MERCATELLI, Luigi, late war corre- 
Hpoiident in Abyssinia of ‘La Tribuna,’ (L. Me.) 

MERRIFIELB, Wekster, LL.D. ; Presi- 
dent and T’rofftSHor ofl^olitical Economy, State 
Univoisity of North Dakota. (W. Mia.) 

MERRILL, Hon. Frederick James 
Hamilton, Ph.D.; Director of N.Y. State 
Museum, Albany, N.Y., N.Y. State Geologist; 
Pdlow Am, A.ss, Adv. Science and Geol. Soc. 
of America; Member Am. Imst. Mining En- 
gineers, Am. S(X5. of Naturalists, Nat. Geol. 
Hoc., etc. (P. J. H. M.) 

MIEDLETON, R. E., M.I.C.B., M.LM.E. ; 

Fellow of the Sanitary Inst., Fellow of Sur- 
veyors' Inst., etc. ; late Engiuecr-in-Charge of 
Surveying of Forth Bridge ; Instructor in Sur- 
veying, Central Tech. Coll., S. Kensington; 
Lecturer on Waterworks, Engineering and Sew- 
age, Univ. Coll., London; part author of ‘A 
‘J’n^atihC! on Surveying,’ etc. (R. E. M.) 

MIJATOVICH, Chedomille; Senator of 
the kingdom of Servia since 1875 ; Envoy Ex- 
traordinary and Minister Plenipotentiary of 
the King of Heivia to the Court of St James, 
1895-1900 ; transferred to Constantinople, 1900 ; 
Minister of Finance and Commerce of Servia, 
1873 ; Minister of Foreign Affairs and Finance, 
1880; Servian Minister to the Court of St 
James, 1884; Servian Plenipotentiary for the 
conclusion of peace with Bulgaria, 1886 ; 
Member of Royal Servian Afjademy of Science; 
corresponding member of South Slavonic 
Academy ; hon. member of Royal Hist, Soc. 
London ; author of several publications in 
Bervhin on Political Economy, Finances, His- 
tory of Comrmtrce, and History of Servia in 
Fifteenth Century; novels— ‘Rayko of Ras- 


sina,’ ‘Ikoniya, the Mother of the Vezier,’ 
etc., ‘ Constantine the last Emperor of the 
Greeks,' ‘Ancestors of the House of Orange.’ 

(0. Mi.) 

MILL; Hugh Robert, D.Sc.(Edin.),LL.D. (St 
Andrews), F.R.S.G.S., F.R.G.S., P.R.Met.Soc.; 
Director of British Rainfall Organization, and 
editor of ‘Symons’ Meteorological Magazine’ 
since 1901 ; Hon. Corresponding Member of the 
Geographical Societies ot Fans, Berlin, Amster- 
dam, Budapest, Brisbane, and Philadelphia ; 
Recorder of Section E, British Association, 
1893-99 ; President, Section E, 1901; Bntish 
Delegate to International Conference on the 
Exploration of the Sea, at Christiania, 1901 , 
author of ‘Rainhand,’ ‘Rain-gauge,’ ‘Thermo- 
meter,’ ‘Whirlpool,’ 111 Ninth Edition of ‘Ency 
Brit.,’ ‘Realm of Nature,’ ‘The Clyde Sea 
Area,’ ‘The English Lakes,’ ‘Hints on the 
Choice of Geographical Books,’ ‘New Lands,’ 
‘The International Geography,’ etc. (H. R. M.) 

MILLINGEN, Alexander Van, M.A. ; 

Robert College, Constantinople ; author of 
‘ Byzantine Constantinople,' etc. (A. van M!.) 

MILMAN, Sir Archibald John Scott, 

K.C.B., the late ; Clerk of the House of Com- 
mons 1900, retired 1902 ; entered service of 
House of Commons in 1857 ; promoted 
Second Clerk Assistant, 1870; Clerk Assist- 
ant, 1886-1900. (A. J. S. M.) 

MILNE, Johm F.R.S., F.G.S. ; twenty years 
employed by Japanese Govt, as geologist and 
mining engineer ; established the Seismic Sur- 
vey of Japan; designer of seismographs and 
instruments to record vibrations on railways, 
etc.; author of ‘Earthquakes,’ ‘Seismology,’ 
‘Crystallography,’ etc. (J. Mi.) 

MILTON, James Tayler, M.I.C.B. ; Chief 
Engineer Surveyor, Lloyd’s Register of Ship- 
ping; Member of Inst, of Naval Architects 
and of the Iron and Steel Inst., etc. (J. T. Mi.) 

MINCHIN, E. A., M.A., F.Z.S. ; Jodrell 
Profe.ssor of Ecology and Comparative Ana- 
tomy, Univ. Coll., London; late Fellow of 
Merton Coll., Oxford; late Lecturer Comp. 
Anatomy, Oxford ; late Lecturer in Biology, 
Guy’s Hospital ; author of ‘ Sponges,’ 

etc. (E. A. M.) 

MITCHELL, Hughj of Gibraltar; Barrister- 
at-Law, Inner Temple. (H. M*.) 

MITCHELL, Peter Chalmers, D.Sc., 
M.A., P.Z.S. ; Lecturer on Biology at the Lon- 
don Hospital Medical College ; University 
Demonstrator in Comparative Anatomy, and 
assistant to Linacre Professor at Oxford, 1888- 
91; Lecturer ou Biology at Charing Cross 
Hospital, 1892-94; at London Hospital, 1894; 
examiner m Biology to the B.C.P. 1892-96; 
author of ‘Outlines of Biology,’ ‘The Biologi- 
cal Problem of To-day ’ (translated), ‘ Thomas 
Henry Huxley,' etc. (P. 0. M.) 

MON CKTON , Lionel ; composer, and musical 
critic to the ‘ Daily Telegraph.’ (L. M.) 

MONKHOUSE, William Cosmo, the 

late Assistant Secretary (Finance) Board of 
Trade ; served on several Departmentel Com- 
mittees and Committee on the Mercantile Marine 
Fund, 1894-96; author of ‘The Christ upon 
the HilU ‘A Question of Honour,’ ‘The 
Earlier English Water-Colour Painters,’ ‘The 
Italian Pre-Raphaelites,’ ‘British Contem- 
porary Artists,’ etc. (0, Mo ) 

MONTAGU, Sir Samuel; head of the 
banking firm of Samuel Montagu and Co., 
London ; member of Gold and Silver Com- 
mission, 1887-90; author of magazine articles 
on Finance, Decimal Currency, Weights and 
Measures, etc. (S. M.) 

MOORE, Hou.. John. Bassett, LL.D.; 
Professor International Law and Diplomacy, 
Columbia University, New York ; author ‘ Ex- 
tradition and Inter-State Rendition,’ ‘Inter- 
national Arbitrations,’ etc. (J. B. M*.) 

MORENO, Dr Francesco P. ; donor and 
director of the La Plata Museum, Buenos Aires ; 
repr. in Great Britain of the Argentine in con- 
nexiem with Chilian Argentine Boundary Dis- 
pute; author of ‘La Plata,’ etc. (F. P. M.) 

MORFILL, William Richard, M.A.; Pro- 
fessor of Russian and the other Slavonic lan- 
guages, Oxford; Curator of the Taylor Institu- 
tion, Oxford; author of ‘Russia’ (History 
and Literature) in Ninth Edition of ‘Ency. 

Brit.’ (W. R. M.) 

MORSE, John Torrey, Jr. ; sometime Lec- 
turer on History, Harvard University ; author 
of biographies of Alexander Hamilton, Abraham 
Lincoln, John Quincy Adams, Thomas Jeffer- 
son, etc., and of ‘The Life and Letters of Oliver 
Wendell Holmes.’ (J. T. Mo.) 

MORTON, Hon. Julius Sterling (the 
late); sometime U.S. Secretary of Agriculture 
and President of Nebraska State Historical 

Society. (J. S. M^) 


MOSCA, Gaetano: Professor of Constitutional 
Law, Turin, Italy. (G. Mo.) 

MOSCHINI, V. j; Mayor of Padua, (V. Mo.) 
MOTT. Frederick Walker, M.D., B.S. 

F.R.S.; Physician to Out- 
Patients, Charing Cross Hospital; Patho- 
ffigist^ to the London County Asylums ; 
Croonian Lecturer, Royal College of Physicians, 
1900- (F. W. Mo.) 

MUIR, John, A.M., LL.D. ; U.S. Explorer 
and Naturalist ; discoverer of the Muir glacier, 
^aska ; author of ‘ The Mountains of Cali- 
fornia and of numerous articles on the natural 
5,^?5ory of the Pacific Coast, Alaska, etc.; 
Editor Picturesque California.’ (J, Mu*.) 

MUIR, Robert, M.A., M.D., C.M. ; Professor 
of Pathology, University of Glasgow ; Examiner 
in Pathology, Oxford ; senior assistant to the 
Prof, of Pathology, Edinburgh, and Pathologist 
to Edinburgh Royal Infirmary, 1892 ; Lecturer 
on Pathological Bacteriology, Edinburgh, 1894 ; 
Professor of Pathology, St Andrews, 1898-99 ; 
author of ‘ Manual of Bacteriology ’ (with Dr 
J. Ritchie), ‘ Scientific Papers,’ etc. (R. Mu*.) 

MUNRO, Wilfred H. ; A-M., Professor 
of European History, Brown University, 
B-I- (W. H. Mu.) 

MURPHY, Shirley Forster, M.D., 
M R.C.S. ; Medical Officer of Health, Adminis- 
trative County of London ; Corresp. Mem. Soc. 
Sweden, and of Roy. Soc. Hygiene, Italy ; 
author of ‘Infectious Disease and its Preven- 
tion,’ editor of ‘Our Homes and Howto make 
them Healthy,' etc. (S. F. M.) 

MURRAY, Sir George Herbert, K.C.B. ; 

Secretary to the Post Office since 1899 ; entered 
Foreign Office, 1873 ; transferred to Treasury, 
1880 ; private secretary to Mr Gladstone 
and Earl of Rosebery when Prime Minister ; 
Chairman Board of Inland Revenue, 1897- 
99. (G. H. M.) 

MUTHER, Dr Richard, Professor of Art 
History, University of Breslau ; author of ‘ The 
History of Modem Painting,’ ‘The Oldest 
German Picture Bibles,' ‘Gothic and Early 
Renaissance Illustrations of German Books,’ 
‘A Century of French Painting,’ etc. (B. Me.) 

MYRES, J. L. ; Student and tutor of Christ 
Church, Oxford ; author of ‘ A Catalogue of 
the Cyprus Museum.’ (J. L. M.) 


N 

NAIRNE, Rev, Alexander, M.A ; Pro- 
fessor of Hebrew and Old Testament Exegesis 
in King’s Coll., Lend. ; Fellow of Jesus Coll., 
Cambridge, 1887-93 ; Vice-Prmcipal of Clergy 
Training School, 1887-89. (A N*.) 

NANSEN, Fridtjof, D.Sc., LL.D., D.C.L., 
Ph.D. ; went to Greenland Sea, 1882 ; curator 
in Natural History Museum, Bergen; went 
across Greenland, 18SS-89 ; curator Museum of 
Comparative Anatomy, Christiania University ; 
made his North Pole Expedition, in which he 
reached the highest latitude until then attained 
(86 deg. 175 ra ), 1893-96 ; Prof, of Zoology, 
Christiania University ; author of ‘ Across 
Greenland,’ ‘Eskimo Life,’ ‘Farthest North,' 
‘The Norwegian North Polar Expedition,’ 
‘ Scientific Results,’ etc. (F. N.) 

NASH, James Okey, M.A., of the Community 
of the Resurrection. (J. O. N.) 

NATHAN, Major P. L., R.A. ; Superintend- 
ent of the Royal Gunpowder Factory, Waltham 
Abbey. (F. L. N.) 

NATHAN, Major Matthew, C.M.G., R.E. ; 
Governor of Gold Coast; served in Nile Ex- 
p^edition, 1885 ; Lushai Expedition, 1889 ; Sec. 
Col. Defence Coin. 1895-1900; administered 
Government Sierra Leone, 1899. (M. N.) 

NELSON, William Rockhill, Editor -in - 
Chief of the ‘Kansas City Star,’ Kansas City, 
Mo. (W. R. N.) 

NEWCOMB, Prof. Simon, Ph D., LL.D., 
D.Sc., D. Nat. Phil.; Superintendent U.S. 
Nautical Almanac ; Foreign Mem. Royal Society, 
London ; Assoc. Institute of France, etc. ; 
author of ‘ Moon ’ in Ninth Edition of ‘ Ency. 
Brit.,' ‘Popular Astronomy,’ etc.; editor of 
‘ American Journal of Mathematics.’ (S. N.) 

NEWELL, Frederick Haynes; Hydro- 
grapher of the U.S. Geol. Survey; author of 
‘Agriculture by Irrigation,’ ‘Hydrography of 
the United States,' etc. (F. H. N.) 

NEWSOM, George Ernest, M.A; Vice- 
Principal of King’s College, London. (G. E. N.) 

NEWTON, Henry G., M.A, LL.B. ; Referee 
in Bankruptcy, New Haven, Conn. (H. Gr. N.) 

NISBET, C. (O.N.) 
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NORTON, Charles Eliot, LL.D. ; Professor 
of the History of Art, Harvard ; Dante scholar 
and translator ; author of ‘ Church Buildings 
in the Middle Ages’; editor of ‘Letters of 
Janies Russell Lowell,’ ‘ Correspondence of 
Carlyle and Emerson,’ ‘"Writings of George 
William Curtis,’ etc. (C. E. N.) 

NORTON, Professor Richard N. ; Ameri- 
can School of Archeology, Rome. (R. N. N.) 

NOTTER, Col. J. Lane, M.A., M.D., 

RA.M.G., F.C.S. ; late Prof, of Military 
Hygiene, Hetley; author of ‘The Tlieory and 
Practice of Hygiene,’ etc. (J. L. N.) 


0 

O'DONOGHUE, rreemaa M., P-S-i ; 

Assistant Keeper of Prints, British Museum ; 
author of ‘ Catah'gue of the Collection of Playing 
Cards beciv.carhcd lo the British Museum by 
Lady Cha'love Sohuebei,’ 'A De-ifriptive and 
Classified Catalogue of the Portraits of Queen 
Ehzabethj’ etc. (P. M. O’D.) 

O'NEILL, .Slneas 5 Assistant Correspondent 
of ‘The Times,’ Vienna. (.ffi. O’N.) 

ORDE-BROWNE, Capt. C., the late, 
author of ‘Armour and its Attack by Artillery,’ 
‘Short Notes on Field Batteries,’ ‘Ammunition 
for Rifled Ordnance,’ etc. (0. O.-B.) 

OWEN, Capt. C. R. B., B.A. ; late Pro- 
le-^sor of Artillery, Ordnance College; Assist. 
i^''l»‘^:inteiu.lL’nt, Itoy. Carriage Dept., Woolwich 
Arsenal. (C. R. B. 0.) 

OWEN, Edmund, M.B. Lond., F.R.C.S.; 
Senior Surgeon to i5t Mary's Hospital, London, 
and Consulting Surgeon to the Children’s Hos- 

g ital, Great Ormond Street; Member of the 
ouncil, and late Member of the Court of Ex- 
aminers of Royal College of Surgeons ; Examiner 
in Suigery at the Hniversities of Cambridge 
and of London ; Knight of Grace of the Order 
of St John of Jerusalem ; Corresponding 
Member of the Imperial Medical Military 
Academy of St Petersburg, of the Canadian 
Medical Association, and of the Association of 
American Orthopaedic Suigeous ; Hon. Surgeon 
to the Royal Society of Musicians ; late Presi- 
dent of the Medical Society of London ; author 
of ‘A Manual of Anatomy for Senior S"udeiii'«,’ 
‘The Surgical Diseases ot Children.’ (E. O'.) 


PAGET, Sir Jolm R., Bart., LL.B., K.C. ; 

Gilbart Lecturer on Banking. (J. R. P*.) 

PAGET, Stephen, F.R.C.S. ; Surgeon to West 
London Hospital ; Surgeon to Throat and Ear 
Department, Middlesex Hospital ; author of 
‘The Smrgery of the Chest,’ ‘John Hunter/ 
‘Ambroise Par4 and his Times,’ Experiments 
on Animals,’ ‘Memoirs and Letters of Sir James 
Paget.’ (S. P.) 

PALGRAVE, Robert Harry Inglis, 

P,R,S. ; editor of ‘Economist,’ 1S77-S3 ; author 
of ‘The Local Taxation of Great Britain and 
Ireland,' ‘Notes on Banking in Great Britain 
and Ireland, Sweden, Denmark, and Hamburg,' 

‘ An Analy.iis of the Transactions of the Bank 
of England for the years 1844-72,' ‘Bank Rate 
in England, France, and Germany, 1844- 
1878 ' ; editor of ‘ Dictionary of Political 
Economy,’ (r. H. L P.) 

PAPILLON, Rev. Thomas Leslie, M.A. ; 

late Fellow of Merton Coll, and of New Coll., 
Oxford ; author of ‘ A Manual of Comparative 
Philology’; editor Dean Bradley’s ‘Aids to 
Writing Latin Prose,’ etc. (T. L. P.) 

PARKIN, George Robert, LL.D~C.M.~g7; 

Principal of Upper Canada College, Toronto, 
Canada; author of ‘Imperial Federation,' 
‘Round the Empire,’ ‘The Great Dominion,’ 

‘ Life and Letters of Edward Thring. ’ (G. R. P. ) 

PARSONS, William Barclay; Chief En- 
gineer of the Underground Railway, New York 
(W. B. P.) 

PASCO, Hoxi. Samuel J Member of the Nicara- 
gua Canal Commission, United States Senator 
from the State of Florida, 1887-99. (S. Pa.) 

PATON, Biarmid Noel, M.D., B.Sc.. 

’ ^Superintendent of Research 
Laporatory of Royal College of Physicians, 
Edinburgh^ 1889 ; Ltctiiter on Pbysiolo*^ 
School of Medicine of Royal Colleges, Edin- 
burgh, 1886 ; Biological Fellow of Edinburgh 
University, 1884 ; Member of the Roval Coni- 
mission on Salmon Fisheries ; author ‘"of many 
papers on Physiological subjecxs. (D. N. P.) 


Expedition ; British Commissioner under Anglo- 
Chinese Convention of 1890; Deputy Commis- 
sioner of Daijeeling. (A W. P.) 

PEACH, Capt, E., Indian Staff Corps ; author 
of ‘ Tactics— Savage Warfare,’ etc. (E. P.) 

PEARSON, Karl, M.A., LL.B., F.R.S. ; Pro- 
fessor of Applied Mathematics and Mechanics, 
University College, Loudon ; Gresham Professor 
of Geometry, 1892-94; Darwin Medal Royal 
Society, 1898 ; author of ‘Grammar of Science,’ 
' Enlarged Grammar of Science,’ ‘ The Chances 
of Death, and other Studies in Evolution,' 
‘The Ethic of Freethought,’ ‘Die Fronica, 
a History of the Mediaeval Portraits of 
Christ,’ etc. (K. P.) 


PAUL, Alfred Wallis. O.IE., B.A. ; late 
Scholar of Wadham College, Oxford ; Indian 
Civil Service (retired) ; Political Officer Sikkim 


PELSENUR, PAUL, D.Sc. (Brussels); cor. 
member ot the Royal Belgian Academy of 
Science ; member of the Belgian Committee of 
Mariculture ; Professor in the Normal School, 
Ghent ; lecturer, Brus.sels Umversity ; author 
of ‘Introduction k TEtude des Mollusques,' 
‘Report on the Pteropoda,’ ‘The Anatomy of 
the Deep-Sea Mollusca,' etc. (P. P.) 

PEMBREY. Majrcus Seymour, M.A., 
M D. ; Lecturer in Physiology, Guy’s Hospital 
Medical School. (M. S. P.) 

PENBEREL - BROBHURST, James 
George J oseph ; editor of ‘ Land,’ 1SS1-S3, 
assistant editor of ‘St James’s Gazette,’ 1888- 
93, editor of ‘ St James’s Budget,' 1SS9-9S ; 
author of ‘ The Life and Times of King Edward 
Vn,,' part author of ‘The Royal River and 
Abbeys and Churches of England and 
Wales.’ (J. G. J. P.-B.) 

PENNELL^ Joseph, artist ; author of ‘A Can- 
terbury Pilgrimage,’ ‘An Italian Pilgrimage,’ 
‘Two Pilgrims’ Progress,’ ‘Our Sentimental 
Journey through France and Italy,’ ‘Pen Draw- 
ing and Pen Draughtsmen,’ ‘Our Journey to 
the Hebrides,’ ‘The Stream of Pleasure,' ‘The 
Jew at Home,' ‘Play in Provence, ‘Modern 
Illustration,’ ‘ The Illustration of Books, ‘The 
Work of Charles Keene,’ ‘Lithography and 
Lithographers.’ (J. P* ) 

PERSHING, James H., AB. ; Lecturer on 
International Law ir. ■‘h'‘ -f D'uver, 

and Professor of "I -r. c i ,j ■ m 

Gross Medical College, Denver. (J. H. Pe.) 

PETERSON, Frederick, Ph.D., M.D. ; Presi- 
dent New York Neurological Society and Presi- 
dent of the Board of Managers of Craig Colony 
for Epileptics, Chi''‘' of C’"’>, Department of 
N(‘u' Col 1 ’i.b.a L’l.i . . i -i: (F. p* ) 

PETRIE, William Matthew Flinders. 

D.C.L., Litt.D., LL.D., Ph.D, ; Edwards Pro- 
fessor of Egyptology, University Coll. London ; 
surveying British remains, 1875-80 ; excavating 
in Egypt, 1880-1901 ; author of ‘ Pyramid,’ 

‘ Weights and Measures,’ m Ninth Edition of 
‘Ency. Brit.,’ ‘Stonehenge,’ ‘Pyramids and 
Temples of Gizeh,' ‘Season in Egypt,’ ‘Racial 
Portraits,’ ‘Historical Scarabs,’ ‘Ten Years’ 
Digging,’ ‘History of Egypt,' ‘Tel elAmarna,’ 
‘Egyptian Tales,' ‘Decorative At/ ‘Six Tem- 
ples at Thebes,' ‘Religion and Conscience in 
Ancient Egypt,’ ‘Syria and Egypt,’ ‘Royal 
Tombs of the First Dynasty,’ ‘Royal Tombs of 
the Earliest Dynasties,’ etc, (W. M. F. P.) 

PFEIL. Count Joachim Von, one of the 

founders of German East Africa; sometime resi- 
dent in Bismarck Archipelago ; author of ‘ Tlio 
Founding of the Boer States,’ ‘Studi(*.s and Ob- 
servations in the South Seas,’ etc. (J. von P.) 

PHELAN, Hon. James Buval: Mayor of 
San Francisco, 1896-1901. (J. i). p.) 

PHILLIMORE, Georgre Grenville, M.A., 
B.C.L. ; Barrister -at -Law of the Middle 
Temple. ((j, (j, p* ) 

PHILLIMORE, Sir Walter George 
Franl^ Bt., D.O.L., LL.D. ; Judge of the 
King s Bench Div. ; author of ‘ Book of Church 
Law,’ 2nd ed. of ‘ Phillimore's Ecclesiastical 
Law, 3rd ed. of vol. iv. of ‘ Phillimore’s Inter- 
national Law.’ (W. G. F. P.) 

PHILLIPS, R. W., M.A., D.Sc., F.L.S. ; Pro- 
fessor of Botany in the University Coll, of North 
Wales; author of ‘Memoirs on the Physi- 
ology of Plants,’ ‘Morphology of the Alga?' 

(R. W. P.) 

PHILLPOTTS, Col. A. H. C., E.A 

(A. H. 0. P.) 

Gifford, B.A ; Forester of the 
US. Department of Agriculture, Special Lec- 
^<=*^ 001 , Yale Univ. ; author 
of ‘The White Pine.* (G P ) 


PITMAN, Charles Murray; stroke of the 
Oxford Blight, 1893 95. Author of articles on 
Rowing. ^c. M, P.) 

PITT, Walter, M.I.O.E., M.I.M.B.; Member of 
the Committee of International Maritime Con- 
lerence (London), etc. (i^. 


POLLEN, John Hungerford, M.A. ; E.x- 
ammer for At, South Kensington ; h'ellow of 
Merton Coll., O.xford ; Piofessor of Fine Arts in 
Catholic University of Dublin ; Cantor Lecturer, 
Society of Arts, 1885 ; author of ‘ Carving,’ ‘ Fili- 
gree,' ‘Furniture,’ in Ninth Edition ot ‘Ency. 
Brit.,’ ‘Acient and Modern Furniture and 
Woodwork,' ‘Ancient and Modern Gold- and 
Silver-smiths’ Work, ‘The Trojan Column/ 
etc. (J. H. P.) 

POLLOCK, Sir Frederick, Bt., LL.D., 
D.C.L. ; Corpus Prolessor of Jurisprudence, 
Oxford ; editor of the Law R~' ; 

Fellow Trm. Coll., Camb. i lui : g 

member Institute of FrancL, . ■ !'.n :-uf 

Jurisprudence, University Golh, London, 1882- 
83 ; Professor of Common Law in the Inns of 
Court, 1SS4-90 ; member Royal Labour Com- 
mission, 1891-94 ; author of ‘Sword/ ‘Tort’ in 
Ninth Edition of ‘Ency. Brit./ ‘ of 

Contract,’ ‘The Law of Torts,’ ■ L» .■■-i ci un.; 
Law of Partnership,’ ‘The Land I -,’ ‘ lli-,- 
tory of English Law,’ ‘ Spinoza, Life and Philo- 
sophy,’ ‘A First Book ot Jurisprudence,’ ‘The 
Etchmgham Letters/ 1899 (with E. Fuller 
Maitland). (F. Po.) 

POORE, Georg'e Viviau, M.D. ; Professor of 
Medicine and Clinical Medicine, University 
College, London ; medical attendant to late 
Prince Leopold, Duke c+‘ U70-71 ; and 

Prince of Wales, 1872 ; i- * ■ .' l' D,i .o- for 
professional services to the Prince.s.s Thyra, 
Duchess of Cumberland, 1872; Physician Uni- 
versity Coll. Hospital, 1870 ; Secretary-General 
of Sanitary Congress, 1891, etc. ; author of 
‘Essays on Rural Hygiene,’ ‘A Treatise on 
Medical Jurisprudence.’ (G. V. P.) 

PORTER, W. Haldane, B.A. ; Barrister, 
Middle Temple; Chancellor’s English Essay, 
O.xford, 1893. (W. H. Po.) 

POST, Georjge B. ; Architect; Member of Iho 
Am. Society of Civil Engineers. (G. B. P.) 

POTTER, Rt. Rev, Henry Codman, D.D., 
LL.D ; Bishop of the Diocese ot Now York ; 
author of ‘The Church and Her Children, 
‘The Scholar and the State,' etc. (H. 0. P.) 

POULTON. Edward BaKnall, M.A., D.Sc.; 
Eon. LL.D. Princeton, F.R.S. ; Hope ProfesHor 
of Zoology, Oxford ; Fellow of Jesus Coll, 
Oxford; Member of Cou"r'i of Ri.yal Society, 
1897-99; Member of in' Council of 

Oxford ; Demonstrator in Anatomical Depart- 
ment of University Museum, 1877-79 ; Lecturer 
in Natural Science, and tutor of Kehlo CoUoge, 
Oxford, 1880-S9 : Lecturer in Natural Science, 
Jesus College, Oxford, 1880-88 ; autlior of ‘ Tho 
Cmo’ir‘3 rf Darwin and the 

Tl. ‘01 y f-‘‘ .\a 'l■al .m.1- ci many memoirs on 
Zoological Subjects in the Proceedings and 
Transactions of the Royal, Limucan, Zoo- 
logical, Entomological, and other learncfl 
Societies. (E. B. P.) 

POWELL, F. York, M.A,; Regius Professor 
of Modern History, Oxford; Student, »)rCh. Ch., 
Oxford; author of ‘Icelandic Jjungnugc/ etc., 
in Ninth Edition of ‘Ency. Brit.,’ ‘Alfred tho 
Great and William the Conqueror,' ‘History of 
England to 1609.’ (p. y. p.) 

POYNTING, Jolm Henry, D.Sc,, F.R.S. : 
late Fellow of Trim Coll., Camb. ; Profijssor of 
Physics and Dean of tho Faculty of Science, 
Birmingham University ; author of the Adams 
Prize Essay (1891) on the ‘Mean Density of 
the Earth/ ‘ A Text-Book of Physios ’ (with 
Professor X J. Thomson), and various physical 
papers. (j, ^ P*.) 

PRINCE, Hon. L. Bradford, LXj.D, ; Presi- 
dent of the Bureau of Immigration of the terri- 
tory of New Mexico, Santa F6, New Mexico ; 
ex -Governor of tho State of New Mexico: 
President of the New Mex. Hist. Soc. ; author 
of New Mexico' in Ninth Edition of ‘Bhcy. 

(L. B. Pm) 

TI^OCTER. Hon. Jokn Rokert, President 
U.S. Civil Service Commission, Wnshingtom 
D.G. ; Geologist State of Kentucky, 18H0-1K93 ; 
author of /Kentucky' in Ninth Bditiou of 
‘Ency. Brit.' (J. R. P.) 

editor of 

‘The Railroad Gazette/ New York ; somotimo 
Governor of the ProvincoH of the Eciuat^ir, 
Arica, and Colonel of Engineers, Army of tlio 
Khedive. (H. G. P) 

PROWSE, Banlel Wodley, K.O., LLJ)., 
D.C.L. ; retired Judge Central District Court of 
Newfoundland; appointed Judge Oentml Dis- 
trict Court, 1869 ; Commissioner for the Oou- 
sohdation of Colonial laws; Chairman Board 
of Health, 1893-96 ; author of ‘ History of 
Newfoundland,' ‘Manual for Magistrates in 
Newfoundland,' numerous pamphlotH and news- 
paper ai-ticlo-s. p ^ 

Fellow of Bt 

Johns Coll., Oxford; author of ‘History of 
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Early Christianity/ ‘Lectures on Religion/ 
etc. (L. p.) 

PURSER, F.y M.A,, M.R.I.A. ; Fellow of 
Triiiily Uoll., Lublin, and Proiessor of Natural 
Philosoiihy, University of Dublin. (F. Pu.) 

PURSER, J.j M.A., D.Sc., LL.D., M.R.I.A. ; 

emeritus Profe.ssor of Mathematics, Queen’s 
Coll., Belfast. (J. pu.) 

PUTNAM, Georgre Haven, A.M., Litt.D. ; 

Head of tlic publishing House of G. P. Putnam’s 
Hons, N.Y. ; led in reorganizing, 1887, the 
American Copyright League, and was its secre- 
tary during the movement for International 
Copyright which resulted in the Copyright Bill 
of 1891; Received Cross of the Legion of Honour 
from France, 1891 ; author of ‘ Question of 
Copyright,’ ‘Books and their Makers m the 
Middle Ages,’ etc. (Cr. H. P* ) 

PUTNAM, Hon. Herbert, Librarian of 
Congre.ss, 'Wasluiigton, D.C. (H. P.) 

PYLE, J osepb Gilpin ; editor of the ‘ Post- 
Intelligencer,' Seattle, Washington ; author of 
* Minnesota ’ in Ninth Edition of ‘ Ency. 
Brit.’ (J. G. P.) 


Q 

QUILLER - COUCH, Arthur Thomas, 

B.A. ; Lecturer Classics Trin. Coll., Oxford, 
1S80-B7 ; author of ‘Dead Man’s Rock,’ ‘Troy 
Town,’ ‘The Splendid Spur,’ ‘Noughts and 
Crosses,’ ‘The Delectable Duchy,’ ‘Adventures 
in Criticism,’ ‘The Oxford Book of English 
Verse/ ‘ The Laird’s Luck,’ finished R. 
L. Stevenson’s uncompleted novel ‘St Ives,' 
etc. (A. T. Q.-C.) 


R 


RABAU, R.; Membro de I’Acaddmio doa Sciences 
et clu Bureau des Longitudes, Pans ; writer on 
Astronomy, etc., part author of ‘ Geologie 
d’Ethiopie,’ etc, (R. Ra.) 

RAIKES, His Honour Judge Francis 
William, LL.l)., K.C. ; Judge of County 
Court (Hull) ; three years in Merchant Service, 
then passed into Royal Navy first; called to 
the Bar, 1873 ; author of ‘The New Practice' 
(with Mr Justice Kennedy) ; ‘ Jurisdiction and 
of County Courts in Admiralty’ (with 
Mr Kilburn), ‘ Both to Blame,’ paper read at 
Bnissi'l.s lii1(snuitional Law Conference, 1896; 
and various papers on ‘Maritime Law,' trans- 
lations and editions of the ‘Maritime Codes of 
Europe,’ etc. (F. W. Ra.) 

RAMBAUT, Arthur Alcock, M.A. (Dub. 
and Oxom); D.Sc., F.R.H,, F.R.A.S. ; Radcliife 
Observer, Oxford; Assistant Astronomer Trinity 
Oidlege, Dublin, at Dixnsmk, 1882-92; Andrews 
PrufwHHor (if Astronomy in the University of 
Dublin and Royal Astronomer of Ireland, 
1B92-97 ; author of various memoirs and papers 
on AHtronornical subjects. . (A A. R*.) 

RAMSAY, William Mitchell, D.O.L., LL.D. 
Bt Ami. and Glasgow, Litt.D. Camb. ; Professor 
of Humanity, Aberdeen Univ. ; Follow of 
Exeter Coll,; Oxford, 1882; Lincoln Ooll., 
Oxford, 1886 ; Professor of Classical Art in 
Oxford Univf^rslty, 1885; Lovering Lecturer 
in Jidm.s Hopkin.s Uuivorsity, Baltimore, 1604; 
Foreign Member (d' Austrian imperial and Royal 
Arelueologieal lu^iltnte, l!)U0 ; author of 
‘ Ilormes,' ‘Illyiia,’ ‘Jupiter,’ ‘Mysteries,’ 
‘Oracle/ ‘Phrygia,’ ‘ Scio,^ ‘Sicyon,* ‘9m5''rmi,' 
in Ninth Kdition of ‘Ency. Brit./ ‘The His- 
torical Geograidjy of Asia Minor,' ‘'I'ho Church 
in th(* Roman Empire,’ 'Tim Cities and Bishop- 
rie-s of Phrygia,’ ‘Ht Paul the Traveller and 
the Roman Oitimn,’ ‘ Was Christ born at Both- 
iHlumi V ’ ‘ Historical Coimmmtary on Gala- 
tians.’ (W. M. Ra.) 


RASH BALL, Rev. Hastings, M.A., 

D.G.Ij ; Fellow and Tutor of New College, 
Oxford ; Tjectnrer in Kt David’s College, Lam- 
potor, 1883 ; Tutor in the Univ. of Durham, 
18H4-88; Fi’eUowand IsHxbnrer of Hertford Coll., 
Oxford, 1888-05; Chaplain and Theological 
Tutor of Balliol Coll., 1894-06 ; author of ‘The 
Universities of Europe in the Middle Ages,' 
‘ I)r>ctrin(‘. and Devolopnnmt’ (with R. S. Rait), 
* New College.’ (H. Rn.) 

rAtH« Dr SSoltAu: Pixifessor at the Royal 
Acuamny of Law, Kassa, Hungary; late of 
the Royal HuufjRirian Statistical Burijau; 
author of ‘EviteedUnk egyeneSadd-reform - 
jairdl.' (Z. B.) 


RAVBNSTEIN, Ernest Oeori^e; War 

Oiftco, Toi>ographlcal (now Intelligence) De- 
partment, 1855-76; Oouncll Royal Statistical 
Rociety, 1877-92; President, Section E, Brit. 
A(soc., 1891 ; l^ofiwsor of Geography, Bedford 
ColL, 1882-SB; author of ‘The Russians on 
Amur/ ‘Geographic und Statistik des 


Britischen Reiches/ ‘Vasco da Gama’s First 
Voyage,’ ‘ Map, Equatorial Africa,’ ‘ Systematic 
^tlas.’ (E. (J. 

RAYLEIGH, Lord, 3rd Baron. D.C.L. 

(Hon. Oxom), LL.D., D.Sc. (Caiub. and Dublin), 
F.R.S. ; Professor of Natural Philosophy, 
Royal Institution ; Scientific Adviser to Trinity 
House ; Cavendish Professor of Experimental 
Physics, Cambridge, 1879-84; Secretary of 
Royal Society, 1887-96; author of ‘Optics,’ 
'Wave Theory,' in Ninth Edition of ‘Ency. 
Brit.,’ ‘Theory of Sound,’ numerous scientific 
papers. (R.) 

REDWOOD, Boverton, F.R.S.Ed., 
A.M.I.O.E., M.I.M.E. ; Fellow of Inst, of 
Chem ; V.P, and Mem. of Council and Pub- 
lication Com., Soc. Chem, Ind. ; Fellow of 
Chem Geol. and R. Geog. Soc. ; D Sc. Ohio 
Normal University ; Mem. of Am. Chem. Soc., 
and Am. Philosophical Soc. (honorary); Hon. 
Corres. Mem. Imperial Russian Technical Soc. ; 
Chevalier of the Order of Leopold ; Consulting 
Chemist, with special experience in the tech- 
nology of petroleum ; Adviser on Petroleum to 
the Horae Office; Consulting Adviser to the 
Corporation of London under the Petroleum 
Acts; Chemical Adviser to the Oil Trade 
Section of the London Chamber of Commerce ; 
member of several juries at International In- 
ventions and Health Exhibitions, president of 
International Jiiiy for lighting appliances and 
materials at Brussels Exhibition, 1897, and 
member of Jury, Paris Exhibition, 1900 ; author 
of ‘ Cantor Lectures on Petroleum and its Pro- 
ducts,’ ‘Petroleum : its Production and Use,' 
‘ Report (with Sir Frederick Abel) on Accidents 
with Mineral Oil Lamps,’ ‘Report (with Sir 
Frederick Abel) on the Transport of Petroleum 
through the Suez Canal,’ ‘The Transport of 
Petroleum in Bulk,’ articles on the Petroleum 
Industry, and Lamps in Chemical Technology, 
‘A Treatise on Petroleum/ ‘The Detection 
and Estimation of Inflammable Gases and 
V^ours m the Air’ (with Professor Clowes), 
‘Handbook on Petroleum’ (with Capt. J. H. 
Thomson). (B. R.) 

REEVES, Hon. William Pember, Agent- 
General for New Zealand ; Member of Senate 
of University of London; edited the ‘ Canter- 
bury Times,’ and the ‘Lyttelton Times’ ; Mem- 
ber of N.Z. Parliament, 1887-96 ; Minister of 
Education, Labour, and Justice, 1891-96; re- 
signed iiosition to become Agent -General for 
colony; author of ‘The Long White Cloud, a 
History of Nc'w Zealand/ ‘ An Introduction to 
the History of Comuiunism and Socialism,’ also 
volume of New Zealand verse. (W. P. R.) 

REICH, Emil, Dr. Juris, F.R.Hiat.S. ; 
author of ‘History of Hungarian Literature,’ 
‘ History of Civilization,’ ‘ Graeco - Roman 
Institutions ’ ‘Historical Atlas of English 
History,' ‘Historical Atlas of Modern His- 
tory,’ etc. (E. Re\) 

REID, Clement, F.R.S., F.L S., F.G.S. ; geo- 
logist on survey of England and Wales ; 
formerly secretary and recorder to the Geo- 
logical Section of British Association; author 
oi ‘Pliocene Deposits of Britain,’ ‘Origin of 
the British Flora/ many contiibutions to 
geological journals. (C. R.) 

REID, Sir George, LL.D,,; President Royal 
Scottish Academy; author of ‘Lithography,’ 
‘Painting,’ ‘Turner,' in Ninth Edition of 
‘Ency. Brit.' (G. Re.) 

REID, Hon. 'Whitelaw, AM., LL.D. ; editor 
of the New York Tribune ; Ex-TJ.S. Minister to 
Prance; author of 'Greeley,' ‘Newspapers/ in 
Ninth Edition of * Ency. Brit.’ (W. R.) 

RENTON, A. Wood, LL.B. ; Puisne Judge, 
Mauritius ; author of ‘ Thurlow ’ in Ninth 
Edition of ‘Ency. Brit.’ (A W. R.) 

REN WICK, I. P. A., M.A.; LL.B.; 

assistant editor of the ‘Statesman’s Tear 
Book.’ (1. P. A. R.) 

REYNOLDS, Osborne, M.A, LL.D. Glas- 
gow, P.R.8., M.LO.B., Hon. Fellow Queens’ 
Coll,, Cambridge; Professor of Engineering, 
Owens College, Victoria University, Man- 
chester ; Follow of Queens' College, Cambridge, 
1877; President, Section G, British Associa- 
tion, 1887 ; author of upwards of sixty papers 
ou original researches m ‘ Mechanics and 
Physics,’ in the Philosophical Transactions and 
Proceedings of the Royal Society, etc. (0. R.) 

RHODES, Hon. Bradford; editor of ‘The 
Banker’s Magazine,’ New York. (B. B*.) 

RHODES, James Ford, LL.D. ; author of 
‘ History of the United States from the Com- 
promise to I860.' (J. F. R.) 

RICHARDS. Robert Hallowell, Sc.B.; 

Professor or Mining, Engineering, and Metal- 
lurgy, Massachusetts Institute of Techno- 
logy. (R. H. R.) 


RICHARDSON, Charles Francis, A.M., 

Professor ot English, Dartmouth 
College, N.H. ; author of ‘History of Ameri- 
can Literature,’ ‘The Choice of Books,’ etc., 
(C. P. R.) 

RICHARDSON^ Professor Rufus B. : 

(lirector of American School of Classical Studies 
Athens. ^ ^ 

Sir William Blake, R.A., 
M.A, k.C.B. ; Slade Professor at Oxford, 1S7S- 
83; President of Society of Miniature Painters, 
1899- (W. B. Ri.) 


Charles, English printer, artist, 
and wood-engraver ; one of the founders of the 
Vale Press; decorated ‘Early Poems of John 
Milton,’ ‘ The Poems of Keats,’ etc. (0. Ri.) 

RILEY, Johu Athelstau Laurie, M.A.; 
travelled m Persia, ISSl ; Turkey in Europe, 
1883 ; Persia and Kurdistan, 1SS4, 1886, 1S8S ; 
member of the House of Laymen of the 
Province of Ganf^i-Vnivy ; 

Board, lS91-<'7; a .11 1 . - , r- . 

of the Monks,’ various pamphlets and articles, 
subjects connected with education, Eastern 
Christians, and foreign travel. (J. A L. R.) 


RIPON, Bishop of, Rt. Rev. William 
Boyd Carpenter, Hon. D.D. Glasgow, Hnn. 
D.C.L. Oxon. ; Knight of the Order of the 
Royal Crown, Prussia ; HuLsean Lecturer, 
Cambridge, 1878 ; Bampton Lecturer, Oxford, 
1887; Pastoral Lecturer on Theology, Cambridge, 
1895 ; Canon of Windsor, 1SS2-18S4; Hon. 
Chaplain to the Queen, 1879-83; Chaplain-in- 
Ordinary, 1883-84 ; author of ‘ Commentary on 
Revelation,’ ‘Witness of Heart to Christ’ 
(Huslean Lectures), ‘Permanent Elements of 
Religion’ (Bampton Lectures), ‘Lectures on 
Preaching,’ ‘Christian Reunion,’ ‘The Great 
Charter of Christ,’ ‘ A Popular History of the 
Church of England.’ (W. B. R.) 

RISTORI, E. J., Assoc. M.Inst.C.E. (E. J. R.) 


ROBERTS, W. ; author of ‘Christies’,’ ‘The 
Book-hunter m London,’ etc. (W. R*.) 


ROBERTS-AUSTEN, Sir William 
Chandler, K.C.B , D.C.L. (Durham), F.R.S. ; 
Chevalier de la Legion d’Honneur ; chemist and 
assayer to Royal Mint since 1870; Professor 
of Metallurgy, Royal School of Mines since 
1880 ; President of Iron and Steel Institute ; 
author of ‘Gold,’ etc., m Ninth Edition of 
‘Ency. Brit.,’ ‘An Introduction to the Study 
of Metallurgy.’ (W. C. R.-A) 

ROBERTSON, Sir George Scott, K.O.S.I., 
DC.L.; entered Indian Medical Service, 1878; 
British Agent in Gilgit ; conducted a political 
mission to OhitraL 1893 besieged in Chitral, 
during March and April 1895 ; installed the 
present ruler of Chitral, September 1895 ; 
author of ‘The Katlrs of the Hindu Kush/ 
‘ Chitral : The Story of a Minor Siege.’ (G. S. R.) 

ROBERTSON, James W. ; Commissioner 
of Agriculture and Dairying, Ottawa, 
Canada. (J. W. R.) 


ROBERTSON, J ohn G. j Lecturer on 
. the English Language, University of Stras- 
burg. (J. G. R.) 

ROBINSON, A. Mary F. (Mme. Duclaux; 
formerly Mme. Darmesteter) , author 
of ‘Emily Bronte,’ ‘The End of the Middle 
Ages,' ‘Margaret of Angouldme, Queen of 
Navarre,’ ‘Retrospect, and other Poems/ ‘Life 
of Renan,' ‘Collected Poems,’ ‘Marguerites dii 
Temps Passd,' ‘Froissart,’ ‘Grands Eenvains 
d’OLitro Manclic,’ etc. (A. M. F. D.) 

ROBINSON, Rev. Charles Henry) M.A. ; 

Plon. Canon of Eipon. ; Lecturer in Hausa in 
the University of Cambridge, 1896 ; travelled in 
Armenia in order to report to Archbishop of 
Canterbury on the condition of Armenian 
Church, 1892 ; conducted pioneer expedition to 
Kano, 1893-95; author of ‘Hausalancl, or 
Fifteen Hundred Miles through the Central 
Soudan,’ ‘Specimens of Haiisa Literature,' 

‘ Grammai'of the Hausa Language,' ‘Dictionary 
of the Hausa Language,’ ‘Studies in the 
Character of Christ/ ‘Nigeria, Our Latest 
Protectorate,’ ‘Human Nature a Revelation of 
the Divine.' (C. H. R.) 


ROBINSON, Gerald Philip ; President of 
the Society of Mezzotint Engravers ; late Mezzo- 
tint Engraver to Queen Victoria, aud appointed 
same to the King, 1901. (G. P, R.) 

ROBINSON, Rev. Joseph Armitage, 

DJD., Ph.D. ; Canon of Westminster; Norrisian 
Professor of Divinity, Cambridge University, 
1898-99 ; author of ‘ A Collation of the Athos 
Codex of the Shepherd ofHermas,’ ‘Appendix 
to The Apology of Aristides,’ ‘ The Passion of 
Qt Perpetua,’ ‘The Philocalia of Origen,’ 

‘ Euthaliana,’ ‘ Unity in Christ.’ (J- A R.) 

ROCKHILL, Hon. William Woodville; 

Head of the Bureau of American Republics; 
sometime First Assistant Secretary of State ; 
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U.S. Conmiissioner to Cliina, etc. ; author of 
‘ Land of the Llamas.’ (W. W. R.) 

ROCKWELL. General Alfred P., author 
of ‘Kre,’ ‘Fire Extinction,’ in Ninth Edition 
of ‘ Ency. Brit.’ (A P. B.) 

ROGERS, Henry Wade, LL.D. ; Lecturer at 
Yale TJmversity ; sometime President of North 
Western TJnivorsity, Evanston, Ills. ; Chairman 
of the World’s Congress on Jurisprudence and 
Law Reform, World’s Columbian Exposition; 
author of ‘ Expert Testimony, etc. (H, W. B.) 

ROLLS, Hon. C, S. ; pioneer in motor-car 
travelling. (C. S. B.) 

ROSCOE, Sir Henry Enfield, Ph.D., 

LL.D., D.C.L , M.D., F.R.S. ; Vice-Chancellor, 
University of London; Emeritus Professor, 
Owens College, Victoria University ; Member 
of Royal Commissions on Noxious Vapours, 
Technical Instruction, Scottish Universities, 
Secondary Education, and Exhibition of 1851 , 
President of the British Association (Man- 
chester, 1887) ; President Society of Chemical 
Industry, 1881 ; President Chemical Society, 
1SS2; author of ‘Lessons in Elementary 
Chemistry,’ ‘Treatise on Chemistry,’ ‘Primer 
of Chemistry,’ ‘John Dalton,’ ‘New View of 
the Genesis of the Atomic Theory of Chemistry ’ 
(with Dr Harden). (H. E. R.) 

ROSEWATER, Victor, A.M., Ph.D. ; 

managing editor of the Omaha Bee, Omaha, 
Nebraska ; Member Omaha Public Library Bd., 
Am. Economic Assn., Am. Library Assn., Neb. 
Historical Society ; author of ‘ Special Assess- 
ments : a Study in Municipal Finance.* (V B.) 

ROSS, H. M,j B.A. ; formerly exhibitioner of 
Lincoln Coll., Oxford ; writer on engineering 
and scientific subjects ; associate editor of 
the new volumes of the ‘ Encyclopaedia 
Britannica.’ (H. M. B.) 

ROSSETTI, William Michael; Professional 
Assistant to Board of Inland Bev. for Estate 
duty on Pictures and Drawmgs ; author of 
‘Canova,’ ‘Correggio,’ ‘Fiesole,’ ‘ Ghirlandajo,’ 
‘Lippi,’ ‘Murillo',' •Penigiuo,' ‘Beni,’ ‘Rosa,’ 
‘Shelley,’ -T'.tian,’ ‘ V-’roiieie,’ etc., in Ninth 
Edition of ‘Ency. Brit-’; ‘Fme Art, chiefly 
contemporary,’ ‘Lives of Famous Poets,’ ‘Life 
of Keats,’ ‘ Dante G. Rossetti as Designer and 
Writer,’ ‘Memoir of Dante G. Rossetti’; editor 
of ‘The Germ,' 1850, of ‘Shelley’s Poems,’ of 
‘Wm. Blake’s Poem.s,’ of ‘Poems by Dante and 
Christina Rossetti,’ of ‘Ruskin,’ ‘Rossetti,’ 

‘ Praaraphaelitism,' of ‘ Prseraphaslite Diaries 
and Letters,’ etc. (W. M. R.) 

ROWLANB, Henry Augustus, Ph.D., 

LL.D., F.R.S,, the late; Professor of Physics, 
Jvihns Hopkins University ; r'^cipi^nt of Einii- 
lord, DratJor mid Mattcucci incda'ls 'orsi'ientirc 
discoveries; Hon. Member Iriht. ol France, i tc ; 
author of ‘Screw 'in Ninth Edition of • Eiicv. 
Brit.’ (H. A. B ) 

RtTFFINI, Arthurs Royal Naval Academy, 
Leghorn. (A. R*.) 

RUGE, Dr Sophus; Professor of Geography, 
University of Dresden; author of ‘Map’ m 
Ninth Edition of ‘Ency. Brit./ ‘Geschichte des 
Zeitalters der Entdeckungen,' ‘ Abhandlungen 
und Vortrage zur Geschichte der Erdkunde,' 
‘Christopher Columbus/ etc. (S. R.) 

RITSSELL, Hon. Bertrand Arthur 
William, H.A ; Fellow of Trinity College, 
Cambridge ; author of ‘ German Social Democ- 
racy,’ ‘Essay on the Foundations of Geometry,' 

‘ Philosophy of Leibnitz.’ (B. A. W. R.) 

RUSSEL]^ George William Erskine, 

LL.D. ; Parliamentary Secretary to the Local 
Government Board, 1883-85; Under-Secretary 
of State for India, 1892-94; for the Home 
Department, 1894-95 ; author of ‘ A Monograph 
on the Rt. Hon. W. E. Gladstone,’ ‘Letters of 
Matthew Arnold,’ ‘ CoUections and Recollec- 
tions, 1898.’ (G. W. E. R.) 


s 


SACHS, Edwin O., A.M.LC.B. ; Chairman of 
British Fire Prevention Committee ; Fellow of 
the Royal Statistical Society; Associate of the 
Institution of Naval Architects, etc. ; in 1898 
he applied electrical power to the working of 
the stage at Drury Lane; in 1899 he was 
appointed technical adviser to the Royal 
Opera, Covent Garden; founded in 1S97 the 
British Fire Prevention Committee, and m 
1899 the first independent fire-testing station 
estabhshed in Europe; author of ‘Modern 
Opera Houses and Theatres,’ ‘Stage Con- 
struction,’ ‘Fires and Public Entertain - 
ments.’ (E. 0. S.) 

ST. JOHN, Molyneux; Ottawa, Canada. 

(M. Sr. J.) 

SAM P S O N, Rear - Admiral William 
Thomas, LL.D. ; in command of U.S. North 


Atlantic Sq.nadrou, battle of Santiago; late 
Commandant U.S. Navy Yard, Boston, Mass, ; 
Member of International Prime Meridian and 
Time Conference ; U.S. Delegate to Inter- 
national Mantime Conterenee; Chief of U.S. 
Bureau of Ordnance, 1893-97. (W. T. S.) 

SAUNDERS, George, B.A. ; Berlin Corre- 
spondent of ‘The Times’; late Berlin Corre- 
spondent of the ‘ Morning Post,’ etc, (G. Su.) 

SAYCE, Rev. Archibald Henry, M.A., 
LL.D., D.D.; FeRow of Queen’s College, Oxford; 
Professor of Assyi’iology, Oxford ; Member of 
O T. Revision Company, 1874-84 ; Deputy Pro- 
fessor of Comparative Philology, Oxford, 1876- 
90 ; Hibbert Lect., 1887 ; Gifford Lect., 1900-1 ; 
author of ‘ Babylonia,’ ‘ Cyrus,’ ‘ Darius,’ ‘ Gram- 
nur,’ ‘Humboldt,’ ‘ Inscnptions ' (Cuneiform 
and Semitic), ‘Lydia,’ m Ninth Edition of 
‘Ency. Brit,’ ‘Assyrian Grammar for Com- 
parative Purposes,’ ‘Translations in Records 
of the Past,' 1st senes; ‘Lectures on the 
Assyrian Language and Syllabary,’ ‘Baby- 
lonian Literature,’ ‘Introduction to the Science 
of Language,’ ‘The Monuments of theHittites/ 
‘ Fresh Light from the Monuments,’ ‘ The 
Ancient Empires of the East,’ ‘ Hihbert 
Lectures on Babylonian Religion,’ ‘ The 
Hittites,’ ‘The Races of the Old Testament,’ 

‘ The Higher Criticism and the Verdict of the 
Monuments,’ ‘The Egypt of the Hebrews 
and Herodotus,’ ‘ Early History of the 
Hebrews.’ (A. H. S.) 


SCHIDROWITZ, Philip, Ph.D. Berne; 
F.C.S. (Great Britain and Germany) ; Member 
of Societies of Chemical Industry and of Public 
Analysts ; author (joint) of various papers on 
Acids, Wine, Analyses, etc. (P. S.) 

SCHILLER, F. C. S., M.A. ; Fellow and 
Tutor of G.C.C. Oxford. (F. C. S. S.) 

SCHINDLER, Gen. Sir A. Houtum-, 

C.I.E. ; general in the Persian army; has 
resided, as Persian oflfleial, and travelled for 
many years in Persia; author of ‘Eastern 
Persian Irak,’ etc. (A. H.-S.) 

SCHLICH, William, Ph.D., C.I.E., F R.S.; 
Professor of Forestry, Cooper’s Hill Coll.; 
appointed to the Indian Forest Department, 
1866 ; Conservator of Forests, 1871 ; In.spector- 
General of Forests to the Government of India, 
1881 ; organized the fir-st School of Forestry in 
England at Cooper’s Hill, 1885; author of ‘A 
Manual of Forestry.’ (W. Son.) 

SCHLOSS, David, M.A. ; author of works on 
labour questions. (D. Son.) 


SCHOULER, James, LL.D.; Professor School 
of Law, Boston University, and Lecturer at 
Johns Hopkins University, Baltimore; author 
of ‘History of the United States under the 
Constitution ’ and numerous works on Juris- 
prudence. (j. Son.) 

SCHRADER, Franas ; Prix Gay de TAcad^mie 
des Sciences; editor of ‘L’Annee Cartngra- 

phiqne/ ‘LeTour du Monde’ ; author of ‘ Aper^u 
de la Structure G^ologique des Pyr^ndes,' 
etc. (F. Sen.) 

SCHURMAN, Jacob Gould, D.Sc., LL.D.; 
President and sometime Professor of Pliilo- 
sophy, Cornell University; Chairman of the 
LT.S. Philippine Coi'imission, 1899; author of 
‘Kantian Ethics,’ ‘Eihics of Evolution,’ ‘Ag- 
nosticism and Religion,' etc. (J. G. S*.) 


SCHURZ, Hon. Carl, LL.D- ; Secretary of 
the Interior under President Hayes ; author of 
‘ Life of Henry Clay,’ ‘ Abraham Lincoln,’ 
‘Speeches.’ (0. S.) 

SCOTT, Austin, Ph.D., LL.D.; President 
Rutgers College and Rutgers Scientific School, 
New Jersey. (A. So.) 

SCOTT, Dukinfield Henry, M.A., Ph.D., 
F.R.S. ; Honorary Keeper Jodrell Laboratory, 
Royal Gardens, Kew; Assistant Professor of 
Botany, Univ. Coll., London, 1882-85; Royal 
Coll, of Science, London, 1885-92 ; a General 
Secretary of the British Association; co- 
operated with the late Professor W. 0. William- 
son in his ‘ Researches on Fossil Plants ' ; one of 
the editors of the ‘Annals of Botany' ; author 
of ‘An Introduction to Structural Botany,’ 

‘ Studies in Fossil Botany’ ; author and loint- 
author of many botanical papers. (D. H. S.) 


Lincoln’s Inn. (H. S. 

SCOTT, Sir James George, G.O.T.E. ; T' 

Correspondent in Perak, 1875-76 ; Burma, 18^ 
Hong Kong, 1883-85 ; joined Burma Commissi 
m 1886; member of Anglo -Siamese Boundi 
Commission, 1889-90 : Superintendent Northc 
Shan States, 1891 ; Oharg6 d’ Affaires in Bai 
kok, 1893-94; British Commissioner, Mekc 
Commission, 1894-96; British Oommissioi 
Buma-China Boundary Commission, 1898-19( 
author of The Burman, His Life and Notion 
France and Tongking,' ‘Burma,’ 'The Upt 
Burma Gazetteer.’ (J G S 


SCOTT, Hon. Sir Jobn, M.A., D.C.L., 

K.C.M.G. ; Deputy Judge -Advocate -General 
to His Majesty’s Forces , Judge, afterwards 
Vice-President, International Court of Ajipeal 
in Egypt, 1874-82 ; Judge oi High Court, 
Bombay, 1SS2-90; Judicial Adviser to the 
Khedive of Egypt, 1890-98 ; Vice-President 
International Law Association ; Grand Cordon 
of the Medjidieh; Grand Cordon of the Os- 
manieh. (Jno. S.) 

SCOTT, Leslie Frederic ) Bamster-at-Law, 
Inner Temple. (L. F. S.) 

SCOTT, W. W. ; foreign sub-editor of ‘The 
Times.’ (W. W. S*.) 

SCOTT-MONCRIEFF, Sir Colin Camp- 
bell, KG.M.G, C.S.I., LL.D.; Under-Sec- 
retary for Scotian-"'' ; Lrira"’"' D"p."rt. N.W. 
Provinces; Chief l.i.g'n .i i : Under- 
secretary of Stat- W ■ : Memshy, 

Cairo, 1883-92 ; author of ‘ Irrigation in Southern 
Europe.’ (0. S. M.) 

SCRUTTON, T. E., M.A., K.C. ; Barrister, 
Inner Temple; author of ‘Law of Copyright,’ 
etc. (T. E. S.) 

SCUDDER, Horace Elisba, Litt.D., the 
late ; editor of ‘ The Atlantic Monthly,’ 1890-08 ; 
author of ‘ History of the United States,’ ‘ Book 
of Fables,' ‘ The Life of James Russell Lowell,’ 
etc. (H. E. S\) 


SECCOMBE, Tbomas, ed'-Vr.^ 

‘ Dictionary 0" \:.i 'j' . 15 ■ .• \ : .'Jim ol* 

‘ The Age of Johnson,’ etc. etc (T. Se.) 


SEDGWICK, Adam, M.A., F.R.S. ; Fellow 
and Tutor of Trin. Coll. Cambridge , Reader of 
Animal Morphology in the University. (A Sn'*.) 

SETON-KARR, Henry, M.A., M.P. ; 
travelled and shot big game in W^esteni America, 
British Columbia, and Norway; writer on siiort 
and allied subjects. (H. S -K.) 

SEWARD, Albert Charles, M A., F.R.S., 
F L.S., F R.G.S. ; University Loeturor in 
Botany, Cambridge ; Late Fellow of Ht John’s 
College ; Fellow and Tutor m Natural Science 
at Emmaiiuel College, Oambrirlgo ; author of 
‘ Fossil Plants as Tests of Climate,’ ‘ The Woal- 
rlen Flora,’ ‘ ■'hr Rotanv 

and Geology,’ ‘T. c .1 ;i;,- r ..im 

Botanical papc'-> ci,; ■ oMr*. i • m ■ !.c 

journals. (A C. Sk.) 

SHAD WELL, A., M.D. ; autlior of ‘Taller- 
man Treai'iiMiiT by ‘^micihi'iiicd Dry Air,’ ‘The 
London V alcr Siipplv cic (A. Sh.) 

SHADWELL, L. L., M.A. ; Burrist-er-at-lAW, 
Lincoln’s Inn ; revising barrister, Middlesex, 
1885-1902. (L. L. S.) 

SHARP, David, M.A., M.B., C.M., F.R.S.; 
Past President of ICiilomologicul Hoeicsty of 
London ; autlior of ‘ Aquatiq Carnivorous (Jole- 
optera, ‘Insects.’ (D. S^,) 

SHARP, Robert Farquharson, R.A.; 
Assistant Librarian, British Museum; edited 
‘ Ijytton's Plays,’ author of ‘Dictinuary of 
English Authors,' Wagner’s rtniina, ‘ Her Ring 
des Nibeluugeii/ ‘Translation of Victor Hugo's 
“Hernani,”’ ‘Makers of Music,’ ‘ArchitectK of 
English Literature.’ (R. P. S.) 

SHAW, Albert, Ph.D. ; editm- of Uh* .■XimTiciui 
‘ Monthly Review of Reviews’ ; juitlmrol ‘ Local 
Government in Illinois,’ ‘Miunciiml Govern- 
ment in Gre^t Britain,' ‘Municijial Govermuent 
in Continental Europe/ etc. (A Sw.) 


SHAW, Flora L. (Miss) ; special correspon- 
dent I'or ‘The Times' to Houth Africa and 
Australia, Canada and Klondike ; author of 
articles on British colonial (jiiestions. (F. L. S.) 

SHAW, Herbert, B.A, ; Secretary of the 
Tyneside Geographical Bociety. (H, Su.) 


SHAW, Hon. Leslie Mortier, LI^.D.; 
Secretary of the U.H. Treasury ; formerly 
Governor of the State of Iowa. (L. M. g.) 

SHAYLOR, J. : manager to Sinmkin, Marshall, 
and Co. (J. Su*.) 


SHEARMAN, Montafirue: past Fresldent 
O.U.A.O. : joint-author of ‘lOiotball: Hh 
H istoiy for Five CeriturieK,’ author of ‘ AthlM it‘M 
and Football.’ (M. S.) 


SHEARMAN, Thomas Gaskell, the late ; 

joint -author of ‘Shearman and Rodfiskl on 
Negligence’; author of ‘Natuial Tj-vathm,' 
‘Crooked Taxation,’ ‘ Distribution of Wealth/ 
‘The Single Tax,’ etc, (T. G. S.) 


SHERRINGTON, Charles S., M.A., 

M.D., F.R.S. ; Professor of Phyaiology, Hnlv. 
Coll. Liverpool; Member of Council of Royal 
Society; Late Brown ProfoHHor of Pathology, 
University of London ; Tjoeturer on PhvHi- 
ology, St Thomas’s HowpiUl, London ; Crooiuan 
Lecturer, Royal Society ; Member of the Com- 
mission on Asiatic Cholera, 18H0; Anglo- 
American Secretary, International OongiffgsisMi 
of Physiology, Lifege 1802, Beme ISOfj, Cam- 
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■bridge 1898, Turin 1901 ; author of numerous 
scientific papers to the Royal and other 
scientific societies, especially on the hrain and 
nervous system. (C. S. S.) 

SHERWELiIji, Arth-ur; author of works on 
Temperance questions. (A. Sh.) 

SHIPLEYj Arthur Everett, M.A., F.Z.S. ; 
Fellow, Tutor, and Lecturer at Christ’s College, 
Cambridge ; Lecturer on Advanced Morphology 
of the Invertebrata in the University; Demon- 
strator of Coii'yvr'ative Anatomy in the Uni- 
versity, ISSri-'.'-l , I'c'. low of Christ’s College, 
1S87 ; Member of the Council of the Senate, 

1 S96 , author of ‘ Zoology of the Invertebrata ‘ ; 
author of ‘Vine Disease,’ ‘Wasps,' ‘Wheat 
I'ests,’ m Ninth Edition of ‘ Ency. Brit.’ ; 
joint-editor and part -author of the ‘Cambridge 
Natural History’; editor of the ‘Pitt Press 
Natural Science Manuals,’ Biological Series ; 
part -author of ‘A Text -Book on Zoology,’ 
etc. (A. E. S.) 

SHORTER, Clement Kin^ ; editor of 
‘The Sphere’; late editor of die ‘Illustrated 
Loudon News,' the ‘Sketch,’ and the ‘English 
Illustrated Magazine ’ ; author of ‘ Charlotte 
Bronte and Her Circle,’ ‘Sixty Years of Vic- 
torian Literature,’ etc. etc. (0 K. S.) 

SIBREE, Rev. James; for over twenty 
yi^ars a missionary in Madagascar ; author of 
‘ Madagascar ’ in tho Ninth Edition of the 
‘Eiicy. Brit.,’ ‘Madagascar and its People,’ 

‘ The Great African Island,’ ‘ Madagascar before 
tho Conquest,’ etc. (J. 

SIMPSON, Alexander Russell, M.D. ; 

Professor of Midwifery and the Diseases of 
Women and Children, University of Edin- 
burgh ; editor of Sir James Y. Simpson’s 
‘Lectures on Diseases of Women’; author of 
‘Contributions to Obstetrics and Gyn 0 e.cology,’ 
and of an ‘Atlas of the Frozen Section of a 
Cadaver in tho Genu - pectoral Position’ 
(along with Dr Berry Hart), and many 
Memoirs. (A. R. S.) 

SIMPSON, Rev. James Gilliland, M.A.; 
P'"‘riC’‘pr’ of T '‘cdt) cmvgy ychool ; lately Hector 
nf.v I’.r. n .1 ■>. (J. G. Si.) 

SIMPSON, Lieut. -Col. W. A. ; Assistant 
Adjutant-Coneral U.S. War ■. 1"- 

structor U.S. Military Acado";. , i-' Pm , 

1883-87. (W. A. S.) 

SINCLAIR, F. G,, M.A.,’ F.L.8. ; author of 
many biological papers in scientilic journals, 
etc. (F.G.S*.) 

SKINNER, Frank C. ; PrnciiKil Examiner 
and Clind of Clas^ilicalnui Ibvis:(;U, B.S Patent 
Olllce. (F. 0. S.) 

SLOANE, Thomas O'Conor, Ph.D., A.M. ; 
laic Pruh^HSor Nat. Sc., Setou Ifall Coll., 
South Orange, N.J. (T. O’O. S.) 

SLOANE, William Milligran, Ph.D., 

L.H.D., LL. I). ; Professor of History, Oohimbia 
University, New York; Hometime Professor of 
nistory ill I'rincetou 11111 versily, and editor of 
the ‘Princeton Review'; Sec retar v to George 
Bancroft in Berlin, 187.3-7.1 ; author of ‘The 
Frmich War and the Revolution,’ ‘Napoleon 
Bonaparte,' etc. (W. M. S.) 

SLOCITM, William P., LL.D. ; Pre.sideiit 
Colorado College. (W. F. S.) 

SMITH, Benjamin Eli, A.M. ; assistant 
editor of the ‘ Cent ury Dic.tionary ’ ; editor of 
the ‘Century Cydopicdia of Name.s,’ and of 
the ‘ Century Atlas.’ (B. E. S.) 

SMITH, Hon. Charles Emory: Post- 
mastci -General, Washiiigtoii, D.C. ; formerly 
Unit I'd .States Mhiisler to Russia ; editor of tho 

‘ Philadelphia I'ress' since IhSO. (C. E. S.) 

SMITH, Georgre Barnett, F.R.G.S, ; author 
of ‘ Mrs Browning,' in Ninth E<liUon of ‘Eney, 
Brit.,' ‘Shelley,' ‘Life of Mr Gladstone,' 
‘Victor Hugo,' 'Tin*. Lde of Mr Blight,’ "I’he 
Prime Ministers f)f Queen Victoria,' 'Life and 
Enterprise, s of K(‘rdinan(I de Losaeps,’ ‘The 
Info of Qneim Victoria,’ eU*. (G. B. S.) 

SMITH, Hubert Llewellyn, M.A. ; Deputy 
Controller-fieneral anil Labmir Coinmissionor, 
Labour Department, Board of Trade; Cobden 
Priise, Oxford, 1890. (H. L. S.) 

SMITH, Dr Hugrh M. ; in charge of Division 
<>f Inquiry respecting Food Fishes, U.S. Com- 
mission of Fish and Fisheries. (H. M. S*.) 

SMITH, John, C.B. ; Inspector -General in 
Bankruptcy. (J. Sm*.) 

SMYTH, Herbert Warrlnpjton, M.A., 
LL.M., F.aH.. F.R.G.B.; Bee. Mining Dept, 
Transvaal ; Order of the White Elephant, Siam ; 
Be<5. Siamese IjOgation, 1898-1901 ; author of 
‘Journey on the Upper Mekong,’ ‘Five Yearsin 
Blam,' etc. (H. W. Sm.) 

SNOW, Francis Hnntlni^don, LL.D.; Chan- 
cellor of the University of Kansas. (F. H. S.) 


SNOW, Marshall Solomon, A.M, ; Pro- 
fessor of History and Dean of the College, 
Washington University, St Louis, Missouri ; 
author of ‘Missouri’ in Ninth Edition of 
‘Ency. Brit.,’ ‘The City Government of St 
Louis.’ (M. S. S.) 

SdDERBERG, Dr £. ; of the Central Statis- 
tical Bureau, Sweden; author of ‘Samuel 
Johan Hedborn,’ etc. (E. So,) 

SOULE, R. H., B.A., M.B. ; sometime General 
Manager of the Erie R. R. (R. H. So.) 

PIELMANN, Marion H.; editor of the 
‘ Magazine of Art ’ since 1887 ; art critic to 
‘Daily Graphic’ until, in 1891, art editor and 
part-founder of ‘ Black and White ’ ; author of 
‘Works of G. F. Watts, R.A.,’ ‘Henriette 
Ronner,’ ‘History of “Punch,”’ ‘Millais and 
his Works,’ ‘The Unidentified Contributions of 
Thackeray to “Punch,"’ ‘John Buskin,' ‘Notes 
on the Wallace Collection in Hertford House,' 
‘The Portraits of Geofirey Chaucer,’ ‘British 
Sculpture and Sculptors of To-day.’ (M. H. S.) 

SPIERS, R. Phen^, P.S.A., F.R.LB.A. ; 
Master of the Ai-chitectural School and Sur- 
veyor of Royal Academy; Associate and Hon. 
F’ellow of King’s Coll. London ; Past President 
of Architectural Association; Member of 
Council Royal Institute of British Architects ; 
Hon. and Corres. Member of the Soci6td 
Centrale des Architectes, Paris ; SociedacI de 
los Arquitectos, Madrid ; edited ‘ Pugin’s Nor- 
mandy,’ ‘Fergusson’s History of Architecturo ’ ; 
author of ‘Architectural Drawing,’ ‘Architec- 
tural Essays on Pierrefonds, ’ ‘ Domed Churches in 
Perigord,''‘ Mosqueat Damascus,’ etc. (R. P. S ) 

SPRING-RICE, Stephen Edward, C.B. ; 
Principal Clerk H.M. Treasury ; Auditor of the 
Civil List ; private secretary to successive 
Financial Secretaries to the Treasury, 1881- 
1888, and to Chancellor of the Exchequer, 
1880. (S. E. S.-R.) 

SQUIRE, William Barclay, B.A., F.S.A., 
T'.R G.S. ; Assist. Bnt. Museum ; Hon. Sec. 
Purcell Soc. ; Joint Hon. Sec. Bng. Com. Inter- 
national Music Society ; late musical critic of 
‘Westminster Gazette,’ ‘ Saturday Review,' and 
‘Globe’ (London); author of various articles 
on music; and editor of ‘Byrd’s Masses,’ ‘The 
Fitzwilliam Virginal Book,’ etc. (W. B. S*.) 

STANTON, Rev. Vincent Henry, D.D., 

M.A. ; Ely Professor of Divinity, Cambridge, 
and Canon of Ely ; Hiilsean Lecturer, 1879 ; 
author of ‘The Jewish end the Christian 
Messiah,’ ‘ The Place of Authority m Matters of 
Religious Belief.’ (V. H. S.) 

STATHAM. H. H. ; editor of ‘The Builder’ ; 
author of ‘Architecture for General Readers,’ 
‘ Architecture among the Poets.’ (H. H. S.) 

STEBBING, Rev. Thomas Roscoe Rede, 

M.A., F.R.S., P.L.S., F-Z.S. ; Fellow of King’s 
College, London; Fellow of 'Worcester Coll. 
Oxford; prepared Report on the Amphipoda 
of the ‘Challenger’ Expedition; Chairman of 
roiifeieiiceof Delegate •», coi responding sociuLin-* 
cl British A'ssocial 1011 , 180!», aiiTlioi of ‘Trail— 
lation of Longinus On the Sublime,’ ‘Essays on 
Darwinism,’ ‘ “Challenger” Reports,’ ‘Zoology,’ 
‘A History of Crustacea,’ etc. (T. R. R. S.) 

STEDMAN, Edmnnd Clarence. L.H.D., 
LL.D.; poet and critic; author ov ‘Poems,’ 
‘Victorian Poets,’ ‘Poets of America,' ‘Tlie 
Nature and Elements of Poetry ’ ; editor of 
‘Library of American Literature,’ ‘Victorian 
Anthology,’ etc. (E. 0. S.) 

STEED, H. WICKHAM : Correspondent of 
‘ The Times ’ at Rome. (H. W. S.) 

STEPHEN, Sir Herbert, Bart., LL.M. ; 
Clerk of Assize for the Northern Circuit ; author 
of ‘The Ijaw Relating to Malicious Prosecu- 
tions,’ ‘Prisoners on Oath,' etc. (H. S*.) 

STEPHEN, Leslie, Liit.D., M.A. ; Hon. 

Fellow of Trin. Hall, Camb. ; President of 
Ethical Society ; formerly Fellow and Assistant 
Tutor, Trin. Hall Coll., and Clark Lecturer m 
English Literature ; editor of Cornhill Magazine, 
1871-82; Dictionary of National Biography, 
1882-91; author of ‘Hours in a Library,' 

‘ History of English, Thought in the Eighteenth 
Century,’ ‘Essays on Freetliinking and Plain 
Speaking,’ ‘The Science of Ethics,' ‘Life of 
Henry Fawcett,' ‘An Agnostic’s Apology,’ ‘Life 
of Sir James Fitz-James Stephen,’ ‘Studies of a 
Biographer,' ‘ The English Utilitarians ’ ; edited 
‘Letters of John Richard Green.' (L. S.) 

STEPHENS, F. G. one of the Pre-Raphaelite 
Brotherhood ; late art critic of the ‘ Athenaeum ’ ; 
author of ‘ Landseer ’ in Ninth Edition of ‘ Ency. 
Brit.,’ ‘Oatal^ue of Satires’ (Brit. Mus.), 
‘Artists at Horne,’ ‘George Cruikshank,' 
‘Memorials of W. Mulready,’ ‘French and 
Flemish Pictures,’ ‘Sir B. Landseer,’ ‘T. C. 
Hook, R.A.,' etc. <F. G. S.) 

STERLAND, Miss M. B. j writer on Ecclesi- 
astical History. (M. B. S.) 


STERLING, Maj.-Gen. John B. : Egypt, 
1882 ; Sudan and Cyprus, 1885. (J. B. S.) 

STEWART, John Alexander, M. A., LL D ■ 

Tutor of Christ Clmrch ; White's Professor of 
Moral Philosophy, Oxford; author of ‘The 
English MSS of the Nicomachean Ethics,’ 
Notes on the Nicomachean Ethics.’ (J. A. St.) 

^■'^Sene; Editorial Secretary of the 
Lhnrch Missionary Society. (E. St.) 

F.E.C.P.Ed., 

FR.b.Ed.; Professor of Materia Medica and 
Therapeutics, University of Glasgow ; assistant 
m the University of Edinburgh for six years, 
and afterwards Lectm-er on Materia Medica in 
the School of Medicine. (R s* ) 


STRANGE, Edward Fairbrother ; Assist- 
ant keeper, National Art Libiary ; Assistant, 
Soutli Kensington Museum, 1889 ; National Ai-t 
Library, 1891 ; author of ‘Alphabets : a Hand- 
Lettering,’ ‘Japanese Illustration,’ 
‘Worcester, the Cathedral and City,’ and 
numerous essays on art subjects. F. S.) 


STREATFIELD^ R, A., B.A. ; author of 
‘ Masters oi Italian Music,’ ‘ The Opera ’ 
etc. (R. A. s!) 

STURT, H. j Queen’s College, Oxford (E. St.) 


SUPLEE, Henry Harrison, B.Sc. ; Member 
of the American Society of Mechanical En- 
gineers ; Member of the Franklin Institute ; 
Membre du Soci^te des Ingenieurs Civils <le 
France ; Mitglied des Veremes Deutscher In- 
genieure ; associate-editor of ‘ Engineering Maga- 
zine,’ New York and London; author of the 
English translation of Reuleaux’s ‘Konstruk- 
teur,’ and other works. (H H. S*.) 


S'WINBURNE, Alg’emon Charles; author 
of ‘ Beaumont and Fletcher,’ ‘ Congreve,’ ‘ Keats,’ 
‘Landor,’ ‘Marlowe,’ ‘Mary’ (of Scotland), 
‘Tourneur,’ ‘John Webster,’ in Ninth Edition 
of ‘Ency. Brit., ‘The Queen -Mother, and 
Rosamond,’ ‘Atalanta in Calydon,’ ‘ Chastelard,’ 
‘Poems and Ballads,’ ‘William Blake,’ ‘Songs 
before Sunrise,’ ‘Bothwell,’ ‘Songs of Two 
Nations,’ ‘George Chapman,' ‘Poems and 
Ballads ’ (2nrl serie«), ‘ A Study of Shakespeare,’ 
‘Mary Sluart,’ ‘TrjsLram of Lyonesse, and 
other Poi'ii ‘-Z ‘ M’-cd’.an inJ ‘A Study of 
Victor Hugo,’ ‘Locriiie,’ ‘Poems and Ballads’ 
(3rcl series), ‘Study of Ben Jonson,' ‘Studies 
in Prose and Poetry,' ‘Rosamund, Queen of the 
Lombards,’ etc. (A 0. S.) 


SYMONS, Arthur; author of ‘An Introduction 
to the Study of Browning,’ ‘Days and Nights,’ 
‘Silhouettes,’ ‘London Nights,’ ‘Studies in 
Two Literatures,’ ‘ The Symbolist Movement in 
Literatuii',’ ‘Images of Good and Evil,’ ‘Col- 
lected Poeirm ’ (A Sy.) 


SYMONS, H.; British Museum. (H. Sy.) 


T 

TAIT, Peter Guthrie, MJi., D.So., the late ; 

Professor of Natural Philosophy, Edm. ; Sec. 
Roy.'il S-c , r-lin ; IL- . Fellow St Pel er’s Coll., 
(ani't'icgo, Jhc-i- -on ‘ Mathematics, Queen’s 
Coll., Belfast, 1854; author of ‘Light,’ ‘Sir 
W. Rowan Hamilton,' etc., in Ninth Edition 
of ‘Ency. Brit.,' ‘Dynamics of a Particle,’ 
‘Quaternions,’ * Thermo - Dynamics,’ ‘Heat,’ 
‘Light,’ etc. (P. G. T.) 

TANSLEY, A‘. G., M.A, P.L.S. ; Asst. Pro- 
fessor of Botany, University Colt, London; 
author of ‘ Memoirs on the Anatomy of Plants ’ ; 
editor of ‘ The New Phytologist,’ etc. (A G. T.) 

TAUSSIG, Frank William, Ph.D., LL.D.; 
Professor of Political Economy, Harvard Uni- 
versity, and editor of the ‘Quarterly Journal 
of Economics ’ ; author of ‘ Taritf History of 
the United States,’ ‘Wages and Labour,’ 
etc. (F W. T.) 

TAYLOR, Charles, M.A, D.D., Hou. LL.D. 

(Harvard); Master of St John’s Coll., Cam- 
bridge; author of ‘Geometrical Conics,’ ‘The 
Gospel in the Law,’ ‘The Teaching of the 
Twelve Apostles,' etc. (0. T^) 

TAYLOR, Hon. Hannis, LL.D. ; U.S. Minister 
to Spain, 1893-97 ; author of ‘ The Origin and 
Growth of the English Constitution.’ (H. T* ) 

TCHERTKOFF, V.j author of ‘Christian 
Martyrdom in Russia ’ ; agent for Count 
Tolstoy in England. (V. T.) 

TEDDER, Henry Richard, F.S.A.; Secretary 
and Librarian of the Athenaeum Club ; librarian 
to Lord Acton, 1878-74 ; one of the organisers 
and joint-sec. of 1st International Conference 
of Librarians, 1877; joint hon. sec. of Library 
Association, 1878-80 ; bon. treas. of the same, 
1889-97, and 1898-1901; President, 1897-98; 
treas. and sec. Metropolitan Free Libraries’ 
Committee, 1878-80; hon. treas. second Inter- 
national Conference of Librarians, 1897 ; joint- 
editor of first three volumes of Transactions of 
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Library Association, and of Reports of 1st and 
2nd International Library Conference; author 
of 'Libraries,' etc., m Nmth Edition of ‘Ency. 
Bnt.,’ and of many papers in publications of 
Library Association, some printed separately) 
articles in reviews, etc. (S. R. i.) 

TBLBIN, William} English scenic artist; 
author of 'Scenery,' ‘Act Drops,' 

‘Magazine of Art,' etc. l,w* 

temple, Lieut. -Col. 

Carnac, Bt., C.I.E. ; Knight of Grace ; Chief 
Commissioner, Andaman and Nicobar Islands, 


^sistant Coinimssioner, Burmah, and Canton- 
ment Magistrate, Mandalay, 1S87; Deputy- 
Commissioner, 1SS8; to special duty with 
Government of India, 1890 ; Official President, 
BangooD Municipality, and Port-Ooininissioner, 
Rangoon, 1891 ; lias been member of the Council 
R. Asiatic Soc. ; Asiatic Soc., Beng. Cor. 
ilember American Philosophical Socy. ; 
sonian Institute; Numismatic Socy of Phila- 
delphia ; edited ' Fallon's Diet, of Hindustani 
Proverbs,’ ‘ Burnell’s Devil-Worship of the 
Tuluvas ’ ; has been editor and proprietor of 
the ‘ Indian Antiquary,’ since 1884 ; founded 
and edited the ‘Punjab (Indian) Notes and 
Queries,’ 18S3-S7- C"- 

THAYER, William Roscoe, A.M.; editor 
of ‘The Harvard Graduates’ Magazine ; author 
of ‘The Dawn of Itrdian Independence,' ‘ Poems 
New and Old,’ ‘ Throne Malcer.s,’ etc. (W. B. T.) 

THEOBALD, F. V., M.A. ; Foreign Member 
ot Association of Economic Entomologists, 
U.S ; to the South-Eastern Agri- 

cs'.n 'm'. C'jloj*' Lecturer in Economic Ento- 
r.- - o ' I 'Horticultural College, Swanley ; 
author of ‘A Text -book of Agricultural Zoo- 
loo-y’ ‘The Parasitic Diseases of Poultry, 
‘British Flies,’ ‘Insecr Life/ etc, (F. V. T.) 

THOMPSON, Sir Edward Mauiide,K.C.B., 

D.C L., LL,D., V.P.S.A. ; corresponding mem- 
ber of the Institute of Frpee and of the Royal 
Prussian Academy of Sciences ; Director and 

, Principal Librarian, Brit. Museum; Assis. 
Brit. Mus., 1861; Keeper of the MSS, and 
Egerton Libranan, 1873; Sandars Reader in 
Bibliography, Cambridge, 1895-96; editor or 
‘ Chronicon Angliae ’ ; author of ‘ Miniature, ^ 
‘Paleography/ etc., in Ninth Edition ot 
‘Ency. Brit / ‘ Letters of Humphrey Prideaux,’ 

* Correspondence of the Family of Hatton, 
‘Chronicon Adae da tJsk, 1377-1404, 
‘■Diary of Richard Cocks in Japan, 1615-22, 
‘Chronicon Galfridi le Baker de Swynebroke. 
1303-1356/ ‘ AdaeMurimuthContinnatio Ohroni- 
coTUTii, 1803-1347,’ ‘Robertus de Avesbury de 
gestis mirabilibns Regis Edwardi Tertii' : joint- 
editor of publications of the Palseographical 
Society, and of the Facsimile of the Laurentian 
Sophocles, ‘Handbook of Greek and Latin 
Palaeography,’ (E- M. T.) 

THOMPSON, Sir Henry7 Bt., F.R.C.S., 
M.B,, London ; Surgeon Extraordinary to King 
of the Belgians; Com. Order of Leopold; 
Consulting Surgeon to University Coll. Hospital, 
London, and emeritus Professor of Clinical 
Surgery; surgeon to University Coll. Hospital, 
1863; Professor of Pathology and Surgery, 
Royal College of Surgeons, 1884 ; President of 
the Cremation Society of England ; author of 
‘ Practical Lithotrity and Lithotomy,’ ‘ Crema- 
tion, or Treatment of the Body after Death,’ 
‘ Modem Cremation,’ ‘ Charley Kingston’s Aunt,' 
‘All But,’ ‘On Food and Feeding,' ‘Diet in 
Belationto Age and Activity,' etc. etc. (H. Th.) 

THOMSON, Basil P. ; Governor of Cardiff 
Prison, ; late of the Colonial Service ; acted as 
Prime Minister of Tonga, etc. ; author of 
‘Diversions of a Prime Minister,' ‘South Sea 
Yarns,’ etc. (B- B- T.) 

THOMSON, David Croal; editor of ‘The 
Art Journal'; author of ‘The Life and Work 
of Thomas Bewick,’ ‘ The Life and Work of 
H. K. Browne (“Phiz"),’ ‘The Barbizon School 
of Painters/ ‘Corot,’ ‘Luke Fildes, R.A,’ ‘The 
Tate Gallery,’ ‘Fifty Tears of Art,' ‘The Pans 
Exhibition, 1900.’ (D. 0. T.) 

THOMSON, Prof. Elihu; Electrician for 
the General Electric Company; inventor of 
electric welding and other important electrical 
appliances- (E. T.) 

THOMSON, John Arthur, M.A. ; formerly 
Lecturer on Zoology and Biology, School of 
Medicine, Edinburgh ; Regius Professor of 
Natural History, Aberdeen University; part- 
author of ‘Evolution of Sex’; author of ‘The 
Study of Animal Life,’ ‘Outlines of Zoology/ 

‘ The Natural History of the Tear,’ ‘ The Science 
of Life, 'etc. (J. A T.) 

THOMSON, Joseph John, D.Sc., LL.D. 
Glasgow and Princeton, Ph.D. Cracow, P.R.S. ; 
Cavendish Professor of E:)^erimental Physics, 
Cambridge ; Fellow of Trinity College ; Lecturer 


Trinity College ; Roy. Socs. Upsala and Turin , 
President of Cambridge Philosophical Society, 
1894* President of Section A, British Assoc^- 
tion, 1896; author of ‘A Treatise on the 
Motion of Vortex Rings,’ ‘Application of 
Dynamics to Physics and Chemistry ‘Recent 
Researches in Electricity and Mapetisin 
‘Elements of the Mathematical Theoiy of 
Electricity and Magnetism,’ etc. (J. J. T.) 

THORODDSEN, Dr Theodor H. Ice- 
landic expert and explorer ; author of Hist^y 
of Icelandic Geography/ etc. (Th. T.) 

THURSPIELD, James Richard, M.A; 

formerly Fellow of Jesus ColL, Oxford; author 
of ‘ Peel,’ ‘ The Navy and the Nation,’ conjomriy 
with Sir George S. Clarke. (J. B.- T.) 

THURSTON, Prof. Robert Hen^, AM., 

0 E , LL D. ; Director of Sibley Colley, and 
Ihofessor of Mechanical Engineering, Cornell 
University; sometime President Am. Society 
Mechanical Engineers; inventor ff Testing 
Machines, etc. ; author of ‘Manual of the Steam 
Boiler/ ‘History of the Steam Engine, 

‘ Materials of Engineering,’ etc. (R. H- I-) 

THWINGr, Charles Franklim D.D., LL.D.; 
President Western Reserve University and 
Adelhert CoUege ; author of ‘ American Colleges, 
‘The Reading of Books,’ ‘Withm College 
Walls,’ ‘ American College in Americim Lite, 
etc. (y- T-) 

TIEDEMANN, H.; Anglo-Dutch journalist ; 
ex-President of the Foreign Press Associa- 
tion. TI-) 

TODD (J.), Spencer Brydges, C.M.G. ; 

Secretary Dept, of Agent-General lor Cape ot 
Good Hope in London; Executive Com- 
missioner, Paris, for Universal Exhibition, 1878 ; 
appointed by H.B.H. Prince of Wales a 
member of the International Jury ; author ol 
‘ The Resident Magistrate at the Cape of Good 
Hope,’ ‘ Handy Guide to Laws and Bemlations 
at'the Cape of Good Hope.’ (S. B. T.) 

TREBLE, Rev. Edmund J ohn, A.K.C.L. ; 
Eng. 0^., Wiesbaden; author of ‘Plain 
Teaching about the Church of England, 
etc. J’ TO 

TRENT- William PeterfielcL AM., LL.D. , 
Prof, of English, Columbia University, New 
York; formerly editor of the ‘Sewanee Re- 
view’; author of ‘English Culture in Virginia,’ 
‘Southern Statesmen of the Old R(^gime,’ 

‘ Life of William^ Gilmore Simms,’ ‘ Robert E. 
Lee,’ etc. (W.P. T.) 

TRIPP, Hon. Bartlett: late U.S. Minister to 
Austria ; Chief- Justice of the Supreme Court of 
Dakota Territory, 1885-89. (B. T.) 

TROTTER, Lieut.-Colonel Henry, O.B. ; 

Briti.sh Delegate on the European Commission 
of the Danube, and H.B.M. Consul-General 
for Roumania ; served 1863-75 on great Trigono- 
metrical Survey of India ; accompanied mission 
to Yarkand and Kashgar, 1873-74 ; special service 
in China, 1876 ; additional militaiy attach^ at 
Constantinople during Turko-Russian War, 
1877-78; Consul for Kurdistan, 1878-82 ; military 
attach^, Constantinople, 1882-89 ; Consul- 
General in Syria, 1890-94 ; has acted as H.M. 
Charge d’ Affaires at Bucharest; author of 
various papers contributed to the Royal Geog. 
Soc. (H. Tb.) 

TROUP, Charles Edward, M.A, C.B. ; 
Principal-Clerkin the Home Office since 1S9G; 
chairman of Committee on Identification of 
Habitual Criminals ; editorof ‘ Judicial Statistics 
of England and Wales ’ ; author of ‘ The Future 
of Free Trade.' (C. E. T.) 

TUKE, Sir John Batty, M.D., D.Sc., 

F.R.C.P.Ed., F.R.8.Bd , M.P. ; Medical Super- 
intendent, Saughton Hall Asylum, Edinburgh ; 
Member of General Medical Council of Registra- 
tion and Education ; Medical Superintendent 
of Fife and Kinross Asylum, 1865-73 ; author of 
‘Apliasia,’ ‘Hippocrates,’ ‘Hysteria/ ‘ Insanity, 
in Ninth Edition of ‘Ency. Bnt.,’ ‘Morrison 
Lectures,’ ‘Insanity of Over-exertion of the 
Brain.' (J- B. T.) 

TURNER, Cuthbert Hamilton, M.A.; 

Fellow of Magdalen College, Oxford ; co-editor of 
the ‘ Journal of Theological Studies.' (0. H, T.) 

TURNER, Frederick J., Ph.D. ; Professor of 
American History, University of Wisconsin; 
author of ‘Wisconsin,’ in Nmth Edition of 
‘Ency. Brit.' (F. J. T.) 

TURNER, Herbert Hall, D.Sc., F.R.S. ; 
Savilian Professor of Astronomy, Oxford ; 
Fellow of New College, Oxford; member of 
Senate of Cambridge University ; formerly 
Fellow of Trin. Coll. Camb., and chief assistant 
Royal Observatory, Greenwich ; author of 
‘ Modem Astronomy.’ (H. H. T.) 

TYLOR, Edward Burnett, LL.D., D.O.L., 
F.R.8. ; Professor of Anthropology, Oxford; 
Keeper of the University Museum since 1883 ; 


author of ‘Anthropology, Canmbalism, De- 
monology/ ‘Giant,’ ‘Magic, etc., in Ninth 
Edition of ‘Ency. Bnt.’; ‘Anahuac, Mexico 
and the Mexicans,' ‘Researches into the Early 
History of Mankind,’ ‘ Primitive ^ Culture, 

‘ Anthropology,' ‘ The Natural History of 
Religion.' 

u 

UKITA, Goji: Chancellor of the Japanese 
Legation, London. B.) 

UNWIN, William Cawthome, F.R.S., 
M I C ; Hon. Life M.I.M.B. ; Hon. Mem. Am. 
Soc M.E. ; Hon. Assoc. R. I. Bnt. Architects ; 
Professor of Civil and Mechanical Engineering, _ 
Central Technical College, City and Guilds ot 
London Institute ; instructor at Royal School 
of Naval Architecture and Marine Engineering, 
Kensington, 1868-72 ; Professor of _ Hydraulic 
Engineering, Royal Indian Engineering College, 
Cooper’s Hill, 1872-85 ; Professor of Bnmnoer- 
ing, Central Technical College of the Guilds of 
London, Kensington, since 1885 ; President, 
Section G, British Association, 1892; on the 
Council of Royal Society, 1894 ; on the Council 
Inst. Civil Engineers, 1900; on the Senate 
London University, 1900; author of ‘Hy- 
draulics,’ etc., m Nmth Edition of ‘Ency. Bnt., 
‘Wrought Iron Bridges and Roofs,’ ‘Machine 
Design,' ‘The Testing of Materials of Con- 
struction,’ ‘ The Development and Transmission 
of Power Ikoin Central Stations, ' etc. (W. 0. U.) 


VAN DYKE, Prof. Henryj B.D., LL.D.; 
Professor or English Literature, Princeton 
University ; author of ‘ The Poetry of Tenny- 
son,’ ‘Little Rivers,’ ‘The Gospel for an Ag(^ 
of Doubt,’ ‘The Toiling of Felix, and other 
Poems,’ etc. (B- van D.) 

VAN DYKE, John Charles, L.H.D.; 
author of ‘History of Painting,' ‘Old Dutch 
and Flemish Masters,' etc. (J. 0. Van D.) 

VASCONCELLOS, Captain Ernesto de } 

Secretary of the Coinmittoo of Colonial Carto- 
graphy, Department of Marine and Fisheries, 
Portugal ; Secretary of the Lisbon Geographical 
Society; author of .‘As Colonlas Portuguesas,' 
etc. (E. V.) 

VAUGHAN, H.B. Herbert, Cardinal, 

D.D , Priest of the Title of 88. Andrew and 
Gregory on the Coelian Hill; Archbishop of 
Westminster; Bishop of Salford, 1872-92 ; auvbor 
of a large number of pamphlets and letters con- 
cerning educational, social, and religicms ques- 
tions, etc. (>i-H.E.V.) 

VERDINOIS, Frederigo} Italian man of 
letters ; ti'anslated ‘ Cantico di Natalo' and ‘ ija 
Piccola Dorrit' from Dickens, Shakespeare’s 
‘Midsumnior Night’s Dream,’ etc. (F. V.) 

VERNON-HAR COURT, Leveaon 

Francis, M.A., M.I.C.E.; Professor of Civil 
Engineering at Univ. Coll. London ; proceeded 
to India. 1896, to inspect the river Hdgli, tewrt- 
ing to Calcutta Port Commissioners ; British 
Member of Jury for Civil Engineering, Paris 
Exhibition, 1900 ; author of ‘River Engineering, ' 
‘Water Supply,' in Ninth Edition ‘Ency. 
Brit.,' ‘Rivers and Canals,’ ‘Ilarbonrs and 
Docks,’ ‘Achievements in Eiigineoung/ ‘Civil 
Engineering as applied in OonBlniction,' etc. 

(L. F. V.-H.) 

VERWORN, Max, M.D., Ph.D.; Professor of 
Physiology, Jona, author of ‘AUgeineine Phy- 
sioiogie,’ ‘ Psycho - physiologische X^rotiston * 
Studien,’ etc. (M- V.) 

VETCH, Col. Robert Hamilton, B.E,. 
C.B. ; employed on defences of Bcninula, Bristol 
Channel, Plymouth Harbour, and Malta, 1H61- 
1876; Secretary of R.E. Institute, Oliaiham, 
1877-1888; commanded B.B. Submarine Mining 
Batt., 1884; Assistant TiiKpeolor-General of 
Fortifications at War Office, 1884-89; Deputy 
Inspector - General of Fortiflcntioim and Sec- 
retary of tiie Defence CorniniUe*!, and of the 
Joint Naval and Military Oommittfio on Defence, 
War Office, 1889-94 ; Chief Engineer in Ireland 
and Colonel on Staff, 1894-OB; author of ‘(Jor- 
don’s Campaign in China,' ‘ Life of Lieat.-Gen. 
Sir Gerald Graham'; edited ‘Tlte Profesaionat 
Papers of the Oonis of K.E. ’ ; also the * li.E. 
Journal,’ 1877-84. (E. H. V.) 

VILLARS, Paul; Knight of the Legion of 
Honour; and London (^Jorrespondent of ‘Le 
Journal des D^bats,’ 'Le Figaro,' etc. ; author 
of ‘Sketches of England,' ‘Bcotland and 
Ireland,’ etc, (P. Y\) 

VXNELLI, Dr Marcello: editor of 
Unione Sarda/ Cagliari, Sardinia. (11 Vr.) 

VINES, Sydney Howard, D.Be, London, 
M.a:, D.Sc. Oamb., P.RH.;'l*resid®nt of th® 
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Linnean Society of London ; Sherardian Pro- 
fessor of Botany, Oxford ■, Fellow of Magdalen 
College ; Fellow and Lecturer of Christ’s Coll. 
Cambridge, 1876 ; Reader in Botany, Cambridge, 
L883 ; Hon. Fellow of Christ’s Coll. Cambridge, 
1897 ; author of ‘Reproduction,’ etc., in Ninth 
Edition of ‘Ency. Brit.,’ ‘Lectures on the 
Physiology of Plants,’ ‘ A Student’s Text-Book 
of Botany,’ papers m various scientific journals, 
etc. (S. H. V*.) 


w 


WAAlaS, J. D. van der ji Doctor of Math, 
and Physics, Leyden ; Professor of Physics, 
Amsterdam; Gen. Sec. Royal Academy of 
Sciences, Amsterdam ; Cor. Member de 
rAcad6mie des Sciences do Paris, etc. ; author 
of ‘ The Continuity of the Gaseous and Liquid 
States of Matter,' etc. (J. D. v. n. W.) 

WADSWORTH, S., M.A. ; Barrister-at-Law, 
of the Inner Temple and of Lincoln’s Inn; 
joint-editor of the 17th edition of Davidson’s 
‘ Concise Precedents in Conveyancing. ‘ (S. Wa.) 

WAGER, Harold W. T., P.L.S.; formerly 
Lecturer m Biology, Yorkshire Coll. Leeds; 
H.M. Inspector of Science Schools ; author of 
‘ Memoirs on Cytology and Reproduction of the 
Lower Organisms,' etc. (H. W*.) 

WAGNER, Dr Hermann ; Professor of Geo- 
graphy in Gottingen University; author of 
‘ Germany (Geography) ' in Ninth Edition of 
‘Ency. Brit.,’ ‘Lehrbuch der Geographic,’ editor 
‘ Geographisches Jalirbuch,’ etc. (H. Wa.) 

WAIiDSTEIN. Charles. Litt.D., Ph.D., 
L.H.D. ; Knight Coinniander of the Order of 
the Rodeomer; and Kruo.sliiie 8axon Order; 
Fellow of King’s College, Cambridge, 1894; 
member of Council of British ArcluBological 
Hohool, Athens, etc. ; Ijecturer in Classical 
Arclueology in XJniv. of Camb., 1880 ; Director 
of Fitiswilliam Musoum, Camb., 1888-89 ; 
Director of American Archmological School, 
Athens (retaining Hciuh'ishii) at Camb.), 1880- 

1898, retaining Proti'.sstu'slup there till 1890; 
Slade Professor of Fine Art, 1806-1901 ; author 
of ‘ Balance of Emotion and Intellect,’ 1878, 

‘ E.s.say.s on the Art of Phidias,’ 188.*), ‘ The Work 
of .John Ruskiii,’ JKfl-1, ‘The Study of Art in 
Uiiiversitn's,’ 185)5, ‘ 'I'lie, K,xi)ansion of Western 
Ideals' and the ‘World’s Peaeii,' 1899, ‘The 
diwish Question ’ and th(i ‘ Mission of the Jews,’ 

1899, and numerous ports of excavations and 

areha-ologieal mmnoirs. (0. W*.) 

WAXiKER, James, D.Sc., F.R.S. ; Pro- 
fessor of Chemistry, University College, 
.Dundee. (J. Wal.) 

WALKER, Norman, M.B., F.B.O.P.; 

Assistimt Physician of Edinburgh Infirmary; 
part autiior of ‘ An Introduction to Dermato- 
logy.’ (N. W.) 

WALLACE. Sir Donald Mackenzie, 

K.O.I.B., K.C.V.(). ; Private Secretary to 
Marquesses of Dufferin and of Lansdowne as 
Viceroys of India, 1HH4-89; attached to tho 
Carewitch as politi{‘.al ofllcer during his tour 
in India ami Ceylon, 1K90-91 ; Director of tho 
l^ireign Department of ‘The Times,' 1891-99; 
Assist. l»rivate Secy, to H.R.H. the Duke of 
(’ornwall and York during his colonial tour, 
1901; memlMT of tnstitut do Droit Inter- 
national and Odicier do Tlnstruction Ihihlicpie 
of Fiance; joint- editor of New Volumes 
of ‘ Eiu’yclop.Vdia Britanmca ” ; author of 
‘Russia,' ‘Egypt and tlm Egyptian QuMtion,' 
etc, (D. M. W.) 

WALLACE, William, M.A., LL.D. ; assistant 
editor of th(^ ‘ Glasgow Herald'; author of 
‘ Burns and Mrs Dunlop,’ ‘ Scotland, Yesterday 
fditod ‘ Cliamhws’s Life and Works of Bums,* 

etc. , (W. Wa.) 


WALLXS, Jnkn Edward Power^ M.A.; 

Advocate -General of Madras; Inns of Court 
Remler in Ocmstltutional Tjaw, 1892-97 ; author 
of ‘ .Statu Trials ‘ for Uio Sl.-ite Trials Committee, 
and mi melons article.s on constitutional law 
and history. (J. E. P. W.) 


WALPOLE, Sir Spencer, Hon. 

LL.D. Edln. ; Inspector of Fisheries, 1807; 
lieuL-Oovetnor of the Isle of Man, 1882 ; Secre- 
tary to Dm Post Omce, 1H98-99; author of 
‘ History of England from 1816,' ‘ lAfe of Rt. 
Hon. Hpencer Perceval,' ‘lAfe of Lord John 
Russell/ ‘ Tim Electorate and the Legislature,’ 
‘Foreign Relations,' ‘The Land of Home 
Rule. (S. W.) 

WALTON. Hon. Sir Joseph, K.O. ; Judge 
of the King’s Bench Div, ; chairman of the 
General Council of the Bar, 1899 ; Recorder of 
Wigan, 1896-1901; author of ‘Practice and 
Procedure of Court of Common Pleas at Lan- 
caster.’ (W.) 


WARDf H. Marshall, D.Sc., F.R.S , F.L.S., 
F.R.Hort.S. ; Professor of Botany, Cambridge; 
Fellow of Sidney Sussex College, Cambridge; 
Hon. Fellow of Christ’s College, Cambridge; 
President of the Biitish Mycological Society ; 
corresponding Member Cryptogamic Society of 
Scotland; Cryptogamic Botanist to Ceylon 
Government, 1880-82 ; Berkeley Fellow, Owens 
Coll., 1882 ; Fellow of Christ’s Coll., 1883 ; 
Professor of Botany in Forest School, Cooper’s 
Hill, 1885-95 ; author of ‘ Schizomycetes ’ in 
Ninth Edition of ‘Ency. Brit-,’ ‘Timber and 
some of its Diseases,' ‘The Oak,’ ‘Sachs’ Lec- 
tures on the Physiology of Plants,’ ‘ Laslett’s 
Timber and Timber Trees,’ ‘ Diseases of Plants,’ 
‘Grasses,’ ‘ Disease in Plants.’ (H. M. W.) 

WARD, James, M.A., LL.D., D.Sc. ; Fellow of 
Trin. Coll. Camb. and Professor of Mental 
Philosophy, Cambridge ; Giflford Lecturer, 
University of Aberdeen, 1895-97; author of 
‘Herbart,’ ‘Psychology,’ in Ninth Edition 
of ‘Ency. Brit.,’ ‘Naturalism and Agnos- 
ticism.’ (J. 

WARD, Robert de C., A.M. ; Instructor in 
Climatology Harvard University. (R.deO.W.) 

WATERHOUSE, Major-Gen. James ; 

Unemployed Supernumerary List, Indian Staff 
Corps ; Vice-President Roy. Phot. Soc. ; Hon. 
Msm. Vienna Phot. Soc. 1901 ; Indian Ordnance 
Dept. 1866 ; Assist. Surveyor-Gen. in charge 
of photographic operations in the Surveyor- 
General's Office, Calcutta, 1866-97 ; took part 
in the observation of total eclipses, 1871 and 
1875, and of transit of Venus, 1874 ; President 
of the Asiatic Society of Bengal, 1S8S-90 ; 
awarded Boy. Phot. Soc. Progress Medal, 1890, 
also Vienna Phot. Soc. Voigtlander Medal, 1895 ; 
author of ‘The Preparation of Drawings for 
Photographic Reproduction,' and numerous 
papers in the ‘Bengal Asiatic Society’s Journal ’ 
and various photographic journals and publi- 
cations. (J. Wa*,) 

WATSON, Alfred Edward Thomas 

(‘Rapier’) ; editor of the ‘ Badminton Library’ 
and ‘Badminton Magazine’ ; musical and dra- 
matic critic of the ‘Standard’; edited the 
‘Illustrated Sporting and Dramatic News,’ 
writing under the signature ‘Rapier,’ 1880-95 ; 
author of ‘Sketches in the Hunting Field,’ 
‘Race Course and Covert Side,’ ‘Types of the 
Turf,' ‘Steeplechasing,’ chapters in the Bad- 
minton volumes on Hunting, Riding and 
Driving, Racing and Chasing, ‘The Turf,’ 
etc. (A. E. T. W.) 

WATSON, Colonel Charles Moore, 

C.M.G., M.A. ; Deputy Inspector -General of 
Fortilications, War Office ; served in Sudan 
under the late Gen. C. G. Gordon, O.B., 1874- 
1875 ; A.D.O. to Field-Marshal Sir Lintorn Sim- 
mons, G.C.B., 1878-80; employed in Indian 
Office, 1880-82 ; special service, Egyptian War, 
1882 ; employed in Egyptian Army, 1SS2-86, with 
rank ol l’a.sha(3rd cla‘>s Osman leli) , Assistant 
Inspector- General of Fortifications, 1891-96; 
Deputy Iiisiiector-General 1896. (0. M. W.) 

WATTS, Philip, F.R.S. ; Director of Naval 
Construction; formerly Naval Architect and 
Director of War Shipbuilding Department of Sir 
W. G. Armstrong, 'I^itworth and Co. (P. Wa.) 

WATTS-DUNTON, Theodore; poet, 
novelist, and critic ; author of ‘ Poetry,’ 

‘ Rossetti,’ ‘ Sonnet,’ ‘ Vanbrugh,’ ‘ Wycherley,' 
etc,, in Ninth Edition of ‘Ency. Brit.,’ ‘The 
Coming of Love,’ ‘Aylwin’; edited ‘Lavengro,’ 
etc. (T. W. D.) 

WAUGH, Arthur; London Correspondent to 
tho ‘ New York Critic,’ 1893-97 ; literary adviser 
to Kegan Paul and Co. Ltd. ; author of ‘ Gordon 
in Africa,’ ‘Alfred, Lord Tennyson’; edited 
‘Johnson's Lives of the Poets’; edited the 
‘Pamphlet Library,' ‘Legends of the Wheel,' 

‘ Robert Browning.’ (A. Wa.) 

WEBB, Gen. Alexander Stewart; Presi- 
dent of the College of the City of New York ; 
Brig. -Gen. of Volunteers in the Civil War; > 
author of ‘The Peninsula,’ ‘M'Olellan’s Cam- 
paign of 1862,' etc. (A. S. W*.) 

WEBBER, Maj.-Gen. C. E., C.B., 
M.I.C.E., M.LB.B.; Indian Mutiny, 1857-60; 
instructor in topography, E.M.A. ; with Prus- 
sian Army in 1866; Paris Exhibition, 1867 ; 

. Egyptian expedition, 1882 ; Nile expeditions, 
1884-86 ; founder (with late Sir Francis Bolton) 
and past President of the Institution of Elec- 
trical Engineers; author of various articles 
on military suhiects. Telegraphy, Telephony, 
and Electrical Engineering. (C. E. W.) 

WEBER, Gustavus A.; U.S. Dept, of 
Labour, Washington, D.C. (G. A. W.) 

WED MORE, Frederick; art critic of the 
‘ Standard,’ London ; author of ‘ Pastorals of 
France,’ ‘Renunciations,’ ‘English Episodes,’ 
and ‘Orgeas and Miradou,' with other short j 
stories and imaginative pieces; ‘The Life of 
Balzac,’ ‘Studies in English Art,’ ‘Mdryon,’ | 


‘Etching in England,’ ‘Fine Prints: On 
Books and Arts,’ ‘ The Collapse of the Peni- 
tent.’ (F, ig^E.) 

WELCH, Lewis S., A.B. ; editor of the ‘ Tale 
Alumni Weekly.’ (L S. W.) 

W'ELDON, Walter P. R., M.A., D.Sc., 
F.R.S. ; Lmacre Professor of Comparative Ana- 
tomy, Oxford ; late Fellow of St John’s Coll. 
Cambridge ; late Jodrell Professor of Compara- 
tive Anatomy and Zoology, University Coll. 
Loudon. (W. F. R. w.) 

^ osepb, M.A. ; Fellow and Tutor, 
Wadham College, Oxford ; Delegate of Local 
Examinations, for Extension of University 
Teaching and for Training of Teachers ; on 
Oxford and Cambridge Schools Examining 
Board; author of ‘A Short History of 
Rome,' ‘ Oxford and its Colleges,’ ‘Wadham 
College.’ (J. We-.) 

WELLS, Captain Lionel de Lautoiir, 

R-N. ; Chief Officer, Metropolitan Fire 
Brigade; author of ‘Jack Afloat,’ ‘M.F.B. 
Drill-book.’ (L. deL. W.) 

V^ESTLAKE, John, K.C., LL.D.; Professor 
of International Law, Oambndge ; author of ‘A 
Treatise on Private International Law, or the 
Conflict of Laws,’ ‘Chapters on the Prmciples 
of International Law.’ (Jno. We.) 

WETHERELL, W. ; assistant editor, ‘Liver- 
pool Daily Post.’ (W. We.) 

W HATES, H. ; assistant editor of the 
‘ Standard ’ ; editor of the ‘ Politician’s Hand- 
book.’ (H. Wh.) 

WHEATLEY, Henry Benjamin; Asst. 
Secretary, Society of Arts, Assistant Sec. Brit. 
Royal Commission, Section of Chicago Exhibi- 
tion, 1893 ; Hon. Sec. Early English Te.xt 

Society, 1864-72 ; Treasurer, 1872-1901 ; author 
of ‘Index,’ etc., in Ninth Edition of ‘Ency. 
Bnt.,’ ‘Anagrams,’ ‘Round about Piccadilly 
and Pall Mall,’ ‘What is an Index'?’ ‘Samuel 
Pepys and the World he lived in,’ ‘How to 
form a Library,’ ‘ How to Catalogue a Library,’ 
‘London Past and Present,’ ‘New Edit. Pepys' 
Diary,’ ‘Historical Portraits,' ‘Prices of Books,’ 
‘Pepysiana,’ etc. (H- B. W* ) 

WHEELER, Maj.-Gen. Joseph; Member 
of U.S. Congress, 1881-99; Lieut. -Gen. and 
Senior Cavalry General of the Confederate 
Armies in the Civil War; m charge of the 
cavalry under Gen. Joseph E. Johnston ; Maj.- 
Gen. of Volimteers, U.S. A., Span. -American 
War. (J. Wh.) 

WHETHAM, William Cecil Dampier, 

M.A., F.R.S. ; Fellow of Trinity Coll. Cam- 
bridge ; Lecturer on Physics, Cambridge; author 
of various papers on scientific subjects, and 
of text-book on ‘Solution and Electrolysis,’ 
etc. (W. C. D. W.) 

WHITAKER, Edgar; editor of the ‘Con- 
.stantmople Messenger ’ ; author of ‘ The Out- 
look in Asiatic Turkey ’ ; translated Giacometti’s 
‘ Russia’s Work in Turkey,’ etc. (E. W* ) 

WHITE, Horace ; editor of the N.T. ‘ Evening 
Post ’ ; sometime editor of the ‘ Chicago 
Tribune'; author ot ‘The Silver Question,’ 
‘The Tariff Question,’ ‘Money and Banking,' 
‘The Gold Standard,' etc. (H. Wh*.) 

WHITE, James : Department of the Interior, 
Ottawa. (J. Wh*.) 

WHITE, James Forbes, M.A., LL.D.; art 

critic; author of ‘Rembrandt,’ ‘Velasquez,’ in 
the Ninth Edition of the ‘Ency. Brit.’ (J. F. W.) 

WHITPELD, W. H.; successor to ‘Caven- 
dish’ on ‘the ‘Field.’ (W- H. W*.) 

WHYTE, Frederic W-; author and dra- 
matic critic ; author of ‘ Actors of the Cen- 
tury'; trans. of A. Filon’s ‘English Stage,’ 
etc. (F* W. W.) 

WILHELM, C.j designer of theatrical spec- 
tacle ; author oi' Essays on Ballet and Spec- 
tacle,’ etc. (G. Wi.) 

WILKINSON, Henry Spenser, M.A., on 
staff of the ‘ IVIornmg Post ’ ; author of ‘ Citizen 
Soldiers,’ ‘Essays on the War Game,* ‘Exer- 
cises in ‘Strategy and Tactics' (from the Ger- 
man), ‘ The Command of Artillery in the Army 
Corps and the Infantry Division’ (from the 
German), ‘ The Bram of an Army,’ ‘ The Volun- 
teers and the National Defence,’ ‘Imperial 
Defence’ (in collaboration with Sir Charles 
Dilke) ‘The Great Alternative, a Plea for a 
National Policy,’ ‘The Command of the Sea,’ 
‘The Brain of the Navy,' ‘British Policy in 
South Africa,’ ‘Lessons of the War,’ ‘War and 
Policy.' (®- W*) 

WILLCOX, Walter P., LL.B., Ph.D ; Chief 
Statistician, U.S. Census Bureau ; Professor of 
Social Science and Statistics, Cornell Uni- 
versity ; Member of the American Social Science 
Association, and Secretary of tbe American 
Economical Association; author of ‘The Divorce 
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ProMem: A Study m Statistics,’ ‘Social Sta- 
tistics of the United States,’ etc. (W. P. W.) 

WII.I.EY, A., D.Sc. (A W*. ) 

WIIiLlAMS, Aneurin; author of ‘Kelation 
of Co-operative Movements to National and 
International Commerce,’ etc. (A Wi*.) 

WILLIAMS, E. H., M.D. ; formerly Associate 
Professor of Pathology, Srate Univerbily of 
Iowa ; and Assistant Pliysiciaii at the Hospital 
for the lE--arie, Matteawan, N.Y., ami at the 
Manhattan State Hospital, N.Y. (E. H. W.) 

WILLIAMS, Sir E. Leader 5 consulting 
engineer Manchester Ship Canal ; engaged as 
engineer since 1846 on the works of the Great 
Northern Itoilway, Shoreham and Dover Har- 
bours, Eiver Weaver and Bridgwater Canal 
Navigations ; chief engineer of the Manchester 
Ship Canal during its construction ; Member of 
Council of Institution of Civil Engineers ; author 
of papers printed in ‘ Proceedings of Institution 
of Civil Engineers.’ (E. L. W.) 

WILLIAMS, Henry Smith, M.D., B.Sc, ; 
former lecturer in the Hartford School of Socio- 
logy, U.S. A ; editor of forthcoming ‘ History 
of the World ’ in 25 volumes ; author of ‘ The 
Story of Nineteenth Century Science,’ ‘The 
History of the Art of Writing,’ ‘ The Lesson of 
Heredity,’ etc. (H. S. W*.) 

WILLIAMS, R. Vaughan, B.A ; Mas. 
Doc., Trinity College, Cambridge. (R. V. W.) 

WILLIAMS, Talcottj editor of the ‘Phila- 
delphia Press.’ (T. W*.) 

WILLSON, Becklesj staff of ‘Boston Globe,’ 
U-S.A., 1887 ; correspondent in Cuba, 1888 ; 
editor, ‘Press of Atlanta,’ Georgia, 1889 ; staff" of 
‘NewYorkHerald,’ 1890; staff" of ‘Loudon Daily 
Mail,’ 1896-98 ; author of ‘ Harold : an Experi- 
ment,' 1891, ‘Drift,’ 1898, ‘The Tenth Island,’ 
1897, ‘The Great Company,’ 1899. (B. W*,) 

WILSON, Maj.-Gen. Sir Charles 
WiUiam, R.E., E.C.B., K.C.M.G., D.O.L., 
LL.D., F.R.S- ; secretary to North American 
Boundary Commission, 1858-62; surveys of 
Jerusalem and Palestine, 1864-66; Ordnance 
Survey of Scotland, 1866-68; survey of Sinai, 

1868- 69 ; director Topographical Department 
W.O., and AQ.M.G. Intelligence Department, 

1869- 76; Ordnance Survey of Ireland, 1876-78 ; 
Royal Commission on Registration of Deeds and 
Insurances in Ireland, 1878; British Commis- 
sioner Servian Boundary Commission, 1878-79 ; 
Consul-Gen. Anatolia, 1879-82 ; special mission 
to Eastern Rumelia, 1880; and to Consulates 
in Asiatic Turkey, 1881 ; special service in Egypt 
and attached to Lord Dufferin’s mission, 1882- 
1883; D.A.G. (Intelligence Department) Nile 
Expedition, 1884-85 ; Ordnance Survey of Ire- 
land, 1885-86 ; Director-Gen. Ordnance Survey, 
1886-94 ; Director-Gen. of Military Education, 
1895-98 ; president Geographical Section British 
Association, Belfast, 1874 ; Bath, 1888 ; Vice- 
President Royal Geographical Society, 1897- 


1901 ; author of ‘Notes to Ordnance Survey 
of Jerusalem,’ ‘ Notes to Ordnance Survey of 
Sinai’ (part), ‘ PicturescLue Palestine’ (Jeru- 
salem vol.), ‘Prom Korti to Khartflm,’ ‘ Life of 
Lord Clive,’ Murray’s Handbooks to ‘Constanti- 
nople’ and ‘Asia Minor.’ (C. W. W.) 

WILSON, W. J. : 01 the Canadian Geological 
Survey, J- "W".) 

WINTER, Miss E. G. ; contributor to ‘ The 
Times’ Gazetteer. (E. G. W.) 

WOLCOTT, Hon. Ro^er, the late ; Governor 
of Massachusetts, 1897-99. (B. Wo.) 

WOLF, Lncien : sub-editor and leader-writer, 
‘Jewish World,’ 1874-93; staff of ‘Daily 
Graphic ' ; London correspondent, ‘ Le Journal,’ 
Paris ; Fellow of Inst, of Journalists ; first Pre- 
sident and now Vice-President of Jewish His- 
torical Society of England ; author of ‘ Sir Moses 
Montefiore’; joint-editor with Joseph Jacobs 
of ‘ Bibliotheca Anglo-Judaica ’ ; * Menasseh B. 
Israel’s Mission to Oliver Cromwell'; many 
essays on foreign and colonial politics in ‘ Fort- 
nightly Review/ ‘Nineteenth Century,’ and 
other magazines. (L. W.) 

WOLFF, Rt. Hon. Sir Henry Emm- 
mond, G.C.B., G.C.M.G. ; Anibassador- 
Extraordinary and Plenipotentiary at Madrid, 
1892-1900; author of a ‘Life of Napoleon at 
Elba’; ‘Memnon Letters on the Suez Canal,’ 

‘ Some Notes of the Past.’ (H. D. W. ) 

WOOD, General Sir Evelyn, G.C.B., 
G.C.M.G., V.C. ; commanding 2nd Army Corps ; 
entered Navy, 1852; served in Crimea with 
Naval Brigade, 1 Oct. 1854 to 18 June 1855 ; 
Knight of Legion of Honour, Medj'idieh, 
Turkish medal; Ashantee, Kaffir, Zulu, and 
Transvaal Wars, 1879-81 ; commanded Chatham 
District, 1882-33 ; 2nd Brigade (2nd Division) 
Expedition to Eg^t, 1882 ; raised the Egyptian 
Army, 1883 ; served in Nile Expedition, 1894-95 ; 
commanded Eastern District, 1886-88 ; Aldershot 
Division, 1889-93; Quartermaster-Gen. to the 
Forces, 1893-97; Adjutant-General to Forces, 
1897-1901 ; author of ‘ The Crimea in 1854-94,’ 
‘Cavalry at Waterloo,' ‘Achievements of 
Cavalry.’ (B. Wo.) 

WOODBERRY, George Edward, A.B.; 
Professor of English Literature, Columbia Uni- 
versity, New York ; author of ‘ The North Shore 
Watch,’ ‘Life of E. A. Poe,’ ‘Heart of Man,' 
‘Studies in Letters and Life,’ ‘Makers of 
Literature,' etc. (G. E. W.) 

WOODHEAD. Germaxi Sims, M.A. M.D. 
Bdin., P.B.dP.Bd., F.R.S.Ed. ; Fellow of 
Trinity HaU, Cambridge ; Prof, of Pathology, 
Cambridge Univ,, since 1899 ; formerly Director 
of the Laboratories of the Conjoint Board of 
the Royal Colleges of Physicians (London) and 
Surgeons (En^nd) ; President Royal Medical 
Society; acted as Assistant Commissioner to 
the Royal Commission on Tuberculosis, 1892-95 ; 
Surgeon -Capt. Volunteer Medical Staff Corps; 


author of ‘Practical Pathology,’ ‘Pathological 
Mycology’ (with Arthur W. Hare, M.B.), ‘Bac- 
teria and their Products,’ ‘Report to the Royal 
Commission on Tuberculosis,’ ‘ Report on Diph- 
theria ’ to the Metropolitan Asylums Board ; 
editor of the ‘Journal of Pathology and Bac- 
teriology.’ (<3-. S. W.) 

WOODWARD, Arthur Smith, F.R.S., Hon. 
LL.D. (Glasgow); Asst. Keeper of Geology, 
British Museum ; author of ‘ Cat. of^ Fossil 
Fishes in the British Museum,’ ‘Outlines of 
Vertebrate Palaeontology,’ etc. (A. S. Wo.) 

WOOLSEY, Theo. S., LL.D. ; Professor of 
International Law, Yale University; editor of 
‘Woolsey’s International Law’ (6th ed.), and 
of ‘ Pomeroy’s International Law ' ; author of 
‘America’s Foreign Policy.’ (T. S. W.) 

WORCESTER, Dean Conant: Assistant 
Professor of Zoology, University of Michigan ; 
Member of the First and Second U.S. Philip- 
pines Commission ; author of ‘ The Philippine 
Islands and their People.’ (D. 0. w.) 

WRIGHT^ Hon. Carroll Davidson; U.S. 

Commissioner of Labour ; author of ‘ Factory 
System of the United States,’ ‘ Strikes and Lock- 
outs,' ‘Cost of Production of Iron, Steel, etc.,’ 
‘Industrial Evolution of the United States,’ 

‘ Outline of Practical Sociology,’ etc. (C. D. W.) 

WRIGHT, Charles Theodore Ha&herg, 

B A., LL.D. ; Secretary and Librarian, London 
Library ; Assistant librarian, National Library 
of Ireland, 1890-93. (C. T. H. W.> 

WRIGHT, Lewis; author of ‘Tlie Book of 
Poultry,’ ‘The Practical Poultry Keeper,' ‘The 
Poultry Club Standards ’ ; editor of ‘ Fulton's 
Book of Pigeons/ etc. (L. Wn.) 

WYATTS J. W., A.M.LO.B. ; Fellow Roy. 
Indian l^ngineering Coll., Cooper’s Hill; author 
of ‘The Art of Making Paper, etc. (J. W. W.> 


Y 

YOUNG, Alexander Bell Fllson; assistant 
editor of the ‘Pilot’ since 1901; special war 
correspondent of the ‘Manchester Guardian/ 
S.A. ; author of various songs and instru- 
mental works ‘ The Relief of Mafeking/ ‘ Five 
Lyrics,’ *A Volunteer Brigade,’ ‘Master- 
singers,’ etc. (A. B. F, Y.) 

YOUNG, Rev. William; for many yaaw 
Minister at the English Presbyterian Ohurch, 
Kersal, Manchester; Joint Secretary of the 
Religious Tract Society. (W. Y.) 


z 

ZinmiEBN’, Him Alice) author of ‘Ths 

Renaissance of Girls/ ‘ Education in England ' 
‘ Methods of Education/ etc* (A SI) 
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